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INTRODUCTION
Purpose and Structure

The legislature, by 5. 35.93 and ch. 227, Stats., directed the publication
of the rules of administrative agencies having rule-making authority in a
loose-leaf, continual revision system known as the Wisconsin Adminis-
trative Code. The code is kept current by means of new and replacement
pages. The pages are issued monthly, together with notices of hearings,
notices of proposed rules, emergency rules, new 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 subseriber after the 10th and the 25th of each month.
Code pages are issued to subscribers only with the end of the month Reg-
ister. The editing and publishing of the Register and Code is done by the
Revisor of Statutes Bureau, 411 W. State Capitol, Madison, Wisconsin,
53702. (608-266-7275).

Availability

The complete code and the upkeep service are distributed to the
county law libraries; to the libraries of the University of Wisconsin Law
School and Marquette University Law School; to the State Historical
Society; to the Legislative Reference Bureau and to the State Law Li-
brary, and to certain designated publie libraries throughout the state.

The sale and distribution of the Register, Code and of its parts is han-
dled by Department of Administration, Document Sales and Distribu-
tion, 202 S. Thornton Ave., Madison, Wisconsin 53702. (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, recr. - recreate, renum. - renumber,
eff. - effective and emerg. - emergency.

In some instances an entire chapter has been repealed and recreated or
renumbered subsequent to the original printing date. When this occurs a
history note has been placed at the beginning of the chapter to contain
this information. A separate history note appears after each section indi-
cating 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
annually. Some codes have a separate index prepared by the agency in-
volved. See the Building and Heating Code (chs. ILHR 50-64) for an
example.
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Chapter ILHR 41

ILHR 41

SCOPE, GENERAL RULES,
NEW AND EXISTING INSTALLATIONS

Part I—Scope and Definitions

ILHR 41.01 Scope (p. 2)

ILHE. 41.015 Petition for variance {p. 2)
ILHR 41.01¢ Penalties (p. 3)

ILHR 41.02 Definitions (p. 3)

Part II—General Rules

ILHR 41.03 Safety rules (p. 6)

ILHR 41.04 Reporting accidents, repairs
and alterations (p. 7)

iLHR 41.05 Notification of instailation of
boilers, pressure vessels and
power piping (p. 7)

ILHR 41.06 Identification of boilers and
pressure vessels (p. 11)

ILHR 41.07 Safety and safety relief valve
repairs (p. 11

ILHR 41.08 <Certificate o competency as
inspector (p. 12) -

ILHR 41.09 In-service Eeld inspectors (p.
14)

ILHR 41.10 Adoption of ASME stan-
dards {p. 16)

ILHR 41.105 Adoption of miscellanecus
standards (p. 17)

ILHR 41.11 Boiler blow-down equipment
(p- 18)

IILHR 41.12 Protection of vessels supplied
through pressure reducing
valves (p. 19)

ILHR 41.13 Maintenance (p. 21)

ILHR 41.15 Manzufacturer’s data reports
{p. 22)

ILHR 41.16 Low-water cutoff and water
feeder (p. 22)

Part IFl—Inspections

ILHR 41.17 Inspection fees (p. 22)

ILHR 41.19 Initial inspections required

p- 22)

ILHR 41.20 eriodic inspections required
{p. 23)

ILHR 41.21 Exemptions from periodic in-
spections (p. 24)

ILHR 41.22 Preparations for internal in-
spection (p. 25)

ILHR 41.23 Insurance company inspec-
tions (p. 26)

ILHR 41.24 Inspections by cities (p. 26)

ILHR 41.25 Companies or corporations
allowed to make inspections
{p- 26) . .

ILHR 41.26 Reporting of inspections (p.
o .

ILHR 41.27 Inspection report forms (p-
27)

ILHR 41.28 Certificates of operation (p.
27)

ILHR 41.29 Condemnation (p. 28)

Part I¥—Nuclear Power Plants

ILHR 41.30 Installation registration (p.
28)

ILHR 41.35 Periodic inspections (p. 28)
ILHR 41.40 Welded repair (p- 29)
ILHR 41.45 Report of incidents (p. 29)

Part V—New Installations, Original
Construction

ILHR
ILHR

ILHR
ILHR
ILHR
ILHR

ILHR
ILHR

41.50
41.51

4152
41.53
41,54
41.55

41.56
41.57

ASME code vessels (p. 29)
Wisconsin  special  vessels

(p. 3¢
I?.S. epartment of transpor-
tation—federal highway di-
vision (p. 31)

Noncode vessels (p. 31)
M;zlti—boiler installation (p.
32

Pressure gaupes for air re-
ceivers (p. 32)

Power piping (p. 32)

Organie fluid heat transfer
systems (p. 32)

Part VI—Existing Installations

ILHR
ILHR

ILHE
ILHR
ILHR
ILHR
ILHR
iLHR

ILHR
ILHR

ILHR
ILHR
ILER

ILHR.
ILHR

ILHR
ILHR
ILHR
ILHR

ILHR
ILHR

41.60
41.61

41.62
41.63
41.64
41.65
41.66
41.67

41.68
41.69

41.70
41.71
41.72

41.73
41.74

41.75
41.76
41.77
41,78

41.79
41.80

Application (p. 33)
Maximum allowable working
pressures (p. 33)

Code constructed vessels

{p. 33) .
Pressure caleulations for
shells (p. 33)

Pressure calculations for flat
heads and flat surfaces (p. 33)
Pressure calenlations for
dished heads (p. 34)
Dished head restrictions (p.
34)
Pressure caleulation for fur-
naces and circular flues (p.
34)
Boiler plate thickness (p. 34)
Other methods of installing
safety devices and other ap-
pliances (p. 34)
Factor of safety (p. 25)
Strength of materials (p. 35)
Shearing strength of rivets
{p. 33) .
Efficiency of joint (p. 36)
Ligament between paraliel
tube holes (p. 373
Ligaments between diagonal
tube holes (p. 37)

imum pressure for cast
iron boilers (p. 37)
Safety or relief wvalves re-
quired on boilers (p. 38)
Safety wvalves for low pres-
sure steam, miniatore and
power boilers (p. 38)
Water-relief valves for hot
water boilers (p. 40)
Thermometers for hot water
beilers (p. 41)
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ILHR 41.81 "Water glass (p. 41) ILHR 41.92 Manholes (p. 48)
ILHR 41.82 Gage cocks (p. 42) ILHR 41.94 Threaded openings (p. 49)
ILHR 41.83 Water column piping (p. 42) ILHR 41.95 Boiler setting and Installa-
ILHE. 41.84 Pressure gages (p. 43) ) tion (p. 49)
ILHR 41.85 Stop valves on pressure dis- ILHR 41.96 Access and firing doors (p. 50)

charge outlets (p. 43) ILHR 41.97 Water tube boiler doors (p.
ILHR 41.86 Steam mains (p. 44) 50)
ILHR 41.87 Rottom blow-off or drzin ILHR 41.99 Pressure relief devices re-

p. 44) quired for unfired pressure

ILHR 41.88 eed pipe (p. 45) vessels
ILHR 41.89 Combustion regulators for {p- 50)

boilers (p. 47)
ILHR 4191 Washout and inspection

openings (p. 47)

Note: Chapters Ind 41 and 42 as they existed on April 30, 1961 were repealed and new chap-
ters Ind 41 and 42 were created effective May 1, 1961. Chapter Ind 41 was renumbered to ch.
ILHR 41 effective March 1, 1584,

Part 1
Scope and Definitions

ILHR 41.01 Scope. (1) The provisions of chs. ILHR 41 and 42 shall
apply to boilers and piping components associated with boilers, pressure
vessels and power piping in use at places of employment and in public
buildings. The provisions of these chapters are not retroactive unless spe-
cifically stated in the administrative rule.

Note: Section 101.01 {2), Stats., provides that the phrase “‘place of employment’™ means and
includes every place, whether indoors or out or underground and the premises appurtenant
thereto where either temporarily or permanently any industry, trade or business iz 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 (8), 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 commodities for market, or as an accessory 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 residentizl facility as defined in 5. 50.01 (1},
Stats., which serves 20 or fewer unrelated residents, except for the purposes of 5. 161.11, Stats.

(2) The provisions of chs. ILHR 41 and 42 shall apply to vessels used
for the storage and transportation of flammable liquids, liquefied petro-
leum gas, anhydrous ammonia, and refrigerants unless these vessels are
covered by other Wisconsin administrative codes or federal codes.

History: Cr. Register, April 1961, No. 64, off. 5-1-74; r. and recr., Register, May, 1974, No.
221, eff. 6-1-74; am. (1), Register, May, 1978, No. 269, eff. 6-1-78; am. Register, June, 1980,
No. 294, eff. 7-1-80; am. (1), Register, February, 1984, No. 338, eff. 3-1-84. S

ILHR 41.015 Petition for variance. (1) PROCEDURE. The department
will consider and may grant a variance to any administrative rule upon
receipt of a fee and a completed petition for variance form from the own-
er, provided an equivalency is established in the petition for variance
which meets the intent of the rule being petitioned. The department may
impose specific conditions in the petition for variance to promote the pro-
tection of the health, safety and welfare of the employes or the public.
Violation of those conditions under which the variance is granted consti-
tutes a viclation of these rules. o '

(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
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fees required to complete the review. The department shall process prior-
ity petitions within 10 business days.

Note 1: Copies of the petition for variance form {SB-8) are available at no charge from the
Division of Safety and Buildings, P.0. Box 7969, Madison, Wisconsin 53707,

Note 2: Section 101.02 (6), Stats., cutlines the procedure for submitting petitions to the de-
partment and the department’s procedures for hearing petitions.

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

History: Or. Register, February, 1984, No. 338, eff. 3-1-84; am. Register, October, 1984, No.
346, eff. 11-1-84; renum. to be (1) and cr. {2), Register, July, 1985, No. 355, off, 8-1-85.

ILHR 41.016 Penalties. Penalties for violations of these rules shall be
assessed in accordance with s. 101.02, Stats.

Note 1: Section 101.02 {13) (a), Stats., indicates penalties will be assessed against any em-
ployer, employe, owner or other person who fails or refuses to perform any duty lawfully 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 made by the
department, or any judgment or decree made by any court in connection with ss. 101.01 to
101.25, Stats. For each such violation, failure or refusal, such employe, owner or other person
muit for]feit and pay into the state treasury a sum not less than $10 nor more than $100 for
each violation.

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

History: Cr. Register, February, 1984, No. 338, eff, 3-1-84.

ILHR 41.02 Definitions. The definitions of this section shall be applica-
ble throughout this code.

(1) ASME BCGILER AND PRESSURE VESSEL CODES are those published by
the American society of mechanical engineers and will hereinafter be re-
ferred to as ASME.

(1a) ALTERATION. Alteration means a change in a boiler or pressure
vessel that substantially alters the original design requiring considera-
tion of the effect of the change on the original design. It is not intended
that the addition of nozzles smaller than an unreinforced opening size be
considered an alteration. (Also see “‘repair.””)

(2) BOILER. A closed vessel intended for use in heating water or for the
application of heat to generate steam or other vapor to be used externally
to itself.

(a) Low pressure boiler. A boiler on which the safety valves are set at
pressures not exceeding 15 psig.

(b) Miniature boiler. A miniature boiler is a power boiler or high tem-
perature water boiler which does not exceed any of the following limits:

1. 16 inches inside diameter of shell;

2. 20 square feet heating surface (not applicable to electrie boilers);
3. 5 cubic feet gross volume exclusive of casing and insulation;

4. 100 psi maximum allowable working pressure.

(¢) Portable boiler. An internally fired boiler primarily intended for
temporary location and whose construction and usage is obviously of a
portable nature.

Register, July, 1985, No. 355
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(d) Power boiler. A power boiler is a boiler in which steam or other
vapor is generated at a pressure of more than 15 psig.

(e) High temperalure water boiler. A high temperature water boiler is a
water boiler intended for operation at pressures in excess of 160 psig or
temperatures in excess of 250° F.

(2m) BOILER EXTERNAL PIPING. Boiler external piping means piping
within the scope of ASME code section I and which requires ASME code
stamping as specified in section I.

(3) CERTIFICATE OF COMPETENCY. A certificate issued to a boiler or
pressure vessel inspector by the department.

(4) CoONDEMNED. A boiler or pressure vessel declared to be unsafe and
has an applied stamping designating its condemnation.

{(5) DEPARTMENT. Means the department of industry, labor and
human relations.

(bm)} ENFORCEMENT AUTHORITY. Enforcement authority means the
department, which is empowered to formulate definitions, rules and reg-
ulations for the safe construction, installation, inspection, operation,
maintenance, repair and alteration of boilers and pressure vessels in this
state.

(6) EXISTING INSTALLATION. Boiler and pressure vessels placed in op-
eration or contracted for prior to January 1, 1957. (See part VL.)

{7) EXTERNAL INSPECTION. One made while boiler or vessel is in opera-
tion.

(8) FusioN WELDING. The melting together of filler metal and base
metal, or of base metal only, which results in coalescence.

(8c) HOT WATER STORAGE TANK. A hot water storage tank is a tank
used to store water that is heated indirectly by a circulating water heater
or by steam or hot water circulating through coils or other heat exchange
methods internal or external to the tank.

(9) HOT WATER HEATING BOILER AND HOT WATER SUPPLY BOILER. A
boiler completely filled with water that furnishes hot water to be used
externally to itself at pressures not exceeding 160 psig or at temperatures
not exceeding 250° F. (A boiler exceeding either of these limits shall be
classified as a power boiler.)

{9a) INCOMPETENCE. 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 prineci-
ples of inspection services or an inability to apply those principles or fail-
ure to maintain competency in the current practices and methods appli-
cable to inspection services and the Boiler and Pressure Vessel Code.

(10) INSPECTOR, AUTHORIZED OR QUALIFIED. (a) Field inspector. A
boiler or pressure vessel inspector who holds a valid certificate of compe-
tency issued by the department.

(b} Skop inspector. A boiler or pressure vessel inspector who is holding
the necessary commissions and employed by a city or a state which has
adopted the ASME boiler and pressure vessel code, or who is employed
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by an insurance company and who, when performing shop inspections in
Wisconsin, holds a certificate of competency issued by the department.

(11) INTERNAL INSPECTION. One made when the boiler or pressure ves-
sel is shut down and handholes and manholes or other inspection open-
ings are opened or removed for inspection of the interior as required by
the inspector.

(11}) JURISDICTIONAL AUTHORITY. See “‘enforcement authority.”

(11k) MiscoNDUCT. Misconduct means an act performed in the dis-
charge of enforcement duties which jeopardizes the interests of the pub-
lie, including violation of federal or state laws, local ordinances or admin-
istrative rules relating to the position, preparation of deficient or falsified
reports, failure to submit information or reports requested by the munic-
ipality or the department, conduct which evidences a lack of trustwor-
thiness, misrepresentation of qualifications such as education, experience
or certification, illegal entry of premises, misuse of funds, or misrepresen-
tation of authority.

(11n) NEGLIGENCE. Negligence means failure entirely by omission or
commission to discharge the duty required to protect the health, safety
and welfare of the publiec.

(12) NON-STANDARD BOILER OR NON-STANDARD PRESSURE VESSEL. One
not bearing a valid Wisconsin stamping, nor the ASME stamping, nor
the National Board stamping, nor the U.S. department of transportation
stamping, nor the stamping of the API-ASME, nor any stamping autho-
rized by other applicable codes.

(13) OWNER OR USER. Any person, firm, or corporation owning or oper-
ating a boiler or pressure vessel,

. (13p) POWER PIPING. Power piping means any steam piping system
beyond the scope of ASME code section I and having an operating pres-
sure in excess of 15 psig or any hot water piping system beyond the scope
of ASME code section I and subject to temperatures in excess of 250° F.

(13t) PRESSURE-TEMPERATURE RELIEVING VALVE. A pressure-temper-
ature relieving valve is an automatic relieving device actuated by the
static pressure upstream of the valve which opens further with increase
in the pressure over the opening pressure, or by the temperature of the
fluid. It is used primarily for liquid service.

(14) PRESSURE VESSEL. A pressure vessel is a container for the econtain-
ment of pressure, either internal or external. This pressure may be ob-
tained from an external source or by the application of heat from a direct
or indirect source, or any combination thereof.

(14g) RELIEF VALVE. A relief valve is an automatic pressure-relieving
device actuated by the static pressure upstream of the valve which opens
further with the increase in pressure over the opening pressure. It is used
primarily for liquid service.

(15) REPAIR. Repair is work necessary to restore a boiler or pressure
vessel to a safe operating condition.

Register, October, 1984, No. 346
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(15g) RUPTURE DISK. A rupture disk is a nonmechanical overpressure
rehefddewce that releases pressure when its preestablished rating is at-
tained.

(15m} SAFETY RELIEF VALVE. A safety relief valve is an automatic
pressure-actuated relieving device suitable for use either as a safety
valve or relief valve, depending upon application.

{15n) SAFETY VALVE. A safety valve is an automatic pressure-relieving
device actuated by the static pressure upstream of the valve and charac-
terized by full-cpening pop action. It is used for gas or vapor service.

(16) SECONDHAND VESSEL. A boiler or pressure vessel when both loca-
}:ion and cwrnership have been changed subsequent to the original instal-
ation.

(23) WATER HEATER. A water heater is a closed vessel in which water is
heated by the combustion of fuels, electricity, or any other source and
withdrawn for use external to the system at pressures not exceeding 160
psig and shall include the apparatus by which heat is generated and all
controls and devices necessary to prevent water temperatures from ex-
ceeding 210° F.

Note: For further explanation of definitions, see the current edition of the ASME Code—
Section VIII—Scope.

History: Cr. Register, April, 1961, No. 64, efl. 5-1-61; am. (2) (b}, (7
ary, 1966, No. 121, eff. 2-1-66; am. (3), (4}, (8) (a) and (b), (2), (10), (11), (12), (13), (14),
(15), and cr. (16), Register, October, 1970, No. 178, eff. 11-1-70; r. and recr. ister, May,
1974, No. 221, eff. 6-1-74; cr. lintro.), (1) (a), (2) (e}, (bm}, (8t), (117), (13p), {13t), {(14g),
{15g3, (15m}, (15n), and (23), am. (2) (b) and {d), r. and recr. (14) and (15), Register, May,
1978, No. 269, off. 6-1-78; am.(1a) and (15}, er. (9a), {11k) and (11n), Register, June, 1980,
No. 294, eff. 7-1-806; am. (13p) and cr. (2m), Register, February, 1984, No. 338, eff, 3-1-84.

), {10), Register, Janu-

PART H
GENERAL RULES

ILHR 41.03 Safety rules. {1} MAXIMUM OPERATING PRESSURE. No
boiler or pressure vessel shall be operated at a pressure in excess of the
maximum operating pressure stated on its current certificate of opera-
tion.

(2) ALTERATION TO SAFETY DEVICES. No unauthorized person shall re-
move or tamper with any connected safety device nor shall any person
adjust a connected safety valve to a greater relieving pressure than that
allowed for the vessel as stated on its current certificate of operation.

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

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

dition to the Wisconsin Boiler and Pressure Vessel Code. Some of the Wisconsin Adminisira-
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, 62.32 and 62.78
{(boiler room requirements).

Section ILHR 64.09 (combustion air intake requirements).

Register, October, 1984, No. 346
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Bection ILHR 64.20 (installation and safety control requirements).
Sections ILHR 64.45 to 64.50 (chimney and smokestack requirements).
Section ILHR 64.51 (equipment location and protection requirements).

Wisconsin Administrative Codes may be obtained by contacting State Department of Ad-
min(if?tration, Document Sales and Distribution, 202 So. Thornton Ave., Madison, Wis.
53702.

(4) CONTROLS AND HEAT GENERATING APPARATUS. {a) Oil- and gas-
fired and electrically heated boilers shall be equipped with suitable pri-
mary {flame safeguard) safety controls, safety limit switches, and burn-
ers or electric elements as required by a nationally recognized standard.

(b) The symbol of the certifying organization which has investigated
the equipment under par. (a) as having complied with a nationally recog-
nized standard shall be affixed to the equipment and shall be considered
as evidence that the unit was manufactured in accordance with that
standard. A certifying organization is one that is acceptable to the de-~
partment and that provides uniform testing, examination, and listing
procedures under established, nationally recognized standards.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. {3}, Register, January, 1966, No.
11&21.:3&1&. 2—1-66;1?8%.' Register, February, 1971, No. 182, eff. 8-1-71; cr. {4}, February, 1982,
0. 314, eff. 3~ .

ILHR 41.04 Reporting accidents, repairs and alterations. (1) Whenever a
boiler or pressure vessel fails and causes injury to any person, the owner
or user shall report the facts involved to the department within the fol-
lowing 24 hours. The owner or user shall not remove or disturb the boiler
or pressure vessel or any of its parts nor permit any such removal or
disturbance prior to receiving authorization from the department, ex-
cept for the purpose of saving human life or further property damage.

(2) The owner or user shall report any repairs or alterations of a boiler
or pressure vessel as required in ch. ILHR 42. The owner or user shall
also report conversions to other fuels.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. Register, February, 1971, No.
182, eff. 3-1-71; r. and reer., Register, May, 1974, No. 221, eff. 6-1-74; am. (2), Register, May,
1978, No. 269, eff. 6-1-78.

ILHR 41.05 Notification of installation of boilers, pressure vessels and
power piping. (1) BOILER OR PRESSURE VESSEL INSTALLATION REGISTRA-
TION. (a)Installing contractors* shall register with the department the
installation of any boiler or pressure vessel before the operation of the
boiler or vessel. Registration shall be in writing on form DILHR SBD-
6314. Owners or users making their own installations shall be considered
installing contractors.

{b) Registration with the department is not required for:

4112.1Pressure vessels exempted from periodie inspections in s. ILHR

2. Installations in cities of the first class if the appropriate city official
has been notified.

(2) POWER PIPING INSTALLATION REGISTRATION. The installing con-
tractor* of any power piping system shall file an installation registration
form with the department or with the city if installed in a city of the first

Register, October, 1984, No. 346
Botler and Pressure Vessel Code



8 WISCONSIN ADMINISTRATIVE CODE
ILHR 41

class. (See Form SB-5204 for an example of information required on the
registration form.)

*Note: Owners or users making their own installations will be considered installing contrac-
tors.

{a) Ezxceptions. 1. Registration is not required for power piping of 2
inches nominal pipe size and smaller. )

2. Registration with the department is not required for installations in
cities of the first class if an installation registration form has been filed
with the appropriate city official.

3. Registration is not required for underground power piping systems
which are not located in a walk-in tunnel.

4. Registration is not required for replacements, modifications and al-
terations to existing systems and for new installations which do not ex-
ceed 50 feet in length.

History: Cr. Register, April, 1951, No. 64, efi. 5-1-61; am. Register, February, 1971, No.
182, eff. 3-1-71; r. and reer., Register, May, 1974, No. 221, efi. 6-1-74; r. and recr. Register,
May, 1978, No. 269, eff. 6-1-78; cr. (2) (a), Register, June, 1980, No. 294, eff. 7-1-80; r. and
recr. (1), Register, February, 1982, No. 314, eff. 3-1-82; am. (1) (a} and (b} 1., r. and recr. {2}
{a) 3., er {2) (a) 4. Register, February, 1984, No. 338, eff. 3-1-84.
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ILHR 41.06 Identification of boilers and pressure vessels. (1) The owner
or user of a boiler or pressure vessel shall number each vessel in some
permanent manner and in an accessible location.

(2) Pressure vessels subject to periodic inspections and all heating and
power boilers as defined in s. ILHR 41.02 shall be identified by a registra-
tion 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.

Hislory: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, February, 1971,

No. 182, eff. 3-1-71; am. (2), Register, May, 1974, No. 221, eff. 6-1-74; am. (2), Register, Feb_
ruary, 1984, No. 338, eff, 3-1-84,

ILHR 41.07 Safety and safety relief valve repairs. (1) DEFINITIONS. (a)
Repair of a safety valve or safety relief valve means the replacement,
remachining or cleaning of any critical part; lapping of seat and 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.

(e) The initial installation, testing and adjustments of a new safety
valve or safety relief valve on a boiler or pressure vessel are not consid-
ered 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 foilowing:

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

(e) An owner’s program of maintenance and repair performed by
trained and qualifted people and authorized by the department.

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

(4) NAMEPLATES. (a) Except as provided in sub. (3), when a safety
valve or safety relief valve 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 meta) 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, its department authorization number or
symboi stamp number, and the date of repair. The nameplate shall be as
shown in Figure 41.07. If the set pressure has been changed, it as well as
the new capacity, shall be indicated and the set pressure and capacity

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code
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marked out but left legible on the original nameplate or stamping. The
new capacity shall be based on that for which the valve was originally
certified. Only the current repair nameplate need be attached to the
valve with the original or duplicate nameplate.

(5) ILLEGIBLE OR MISSING NAMEPLATES. (a) When the information on
the original manufacturer’s nameplate or stamping is illegible, the manu-
facturer’s nameplate or stamping shall be augmented by a nameplate
stamped ‘““duplicate’’ which contains all information required by the ap-
plicable section of the ASME Code, except the “V” or “UV”’ symbol and
the NB mark. The repair organization nameplate, with the serialized
“VR” stamp and other required data specified in sub. (4) (b), shall make
the repairer responsible to the owner and the department that the infor-
mation on the duplicate nameplate data is correct. If the owner specifies
a set pressure or blowdown change, these new parameters and new capac-
1ty 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 shall not be authorized to perform repairs to the
valve under the “VR™ program unless the valve can be positively identi-
fied and original nameplate data can be obtained from the original valve
manufacturer, the repairer’s inhouse sources or the National Board ca-
pacity certification. 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 accuracy as identified in par. (a) shall apply.

Figure 41.07
VALVE REPAIR NAMEPLATE

(name of valve repair firm)

(set pressure) , (capacity)
No.

{date of repair)

(Authorization no. or
symbol stamp no.)

Note I: The nameplate should be stamped with the valve repair symbol stamp.
Note 2: Capacity should be indicated onily when set preasure has been changed.
History: Cr. Register, February, 1984, No. 338, eff. 11-1-84.

ILHR 41.08 Certificate of competency as inspector. (1} CERTIFICATE RE-
QUIRED. An inspection report covering a boiler or pressure vessel may be
recognized and accepted only when the inspector holds a valid certificate
of competency as a boiler or pressure vessel inspector issued by the de-
partment.

Register, February, 1984, No. 338
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DEPT. OF INDUSTRY, LABOR & HUMAN RELAEEIHENS 13
41

(2) ELIGIBILITY. (a) The applicant for a certificate of competency as a
boiler or pressure vessel inspector shall be an employe of the state, a mu-
nicipality or an insurance company; or owners or operators of boilers and
pressure vessels authorized to make their own inspections.

(3) QUALIFICATIONS. The applicant shall have one of the foliowing
combinations of education and experience requirements:

(a) A degree in engineering plus one year experience in design, con-
struction, operation or inspection of high pressure boilers and pressure
vessels; or

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

(¢} A high school education or the equivalent plus 3 years experience in
high pressure boiler and pressure vessel construction or repair; or in
charge of high pressure boiler and pressure vessel operation; or in the
Inspection of high pressure boilers and pressure vessels.

(4) 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.

(b) Upon receipt of the application form, the department shall review
and evaluate the application and make all necessary notifications to the
applicant within 15 business days.

(5) ISSUANCE OF CERTIFICATE. Certificates of competency for a boiler
or pressure vessel inspector shall be issued by the department to eligible
applicants successfully passing the examinations prescribed by and con-
ducted by the department. The certificate shall bear the name of the ap-
plicant, certificate number and expiration date. The certificate shall be
valid for the remainder of the calendar vear in which it is issued. The
department shall issue the inspector certification within 15.business days
of passage of the written examination.

(a) Applicants failing the examination may apply to retake the exami-
nation.

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

(6) 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
on or before January 1 of the calendar yvear for which the certificate is to
be valid. The department shall review and make a determination on an
application for renewal of certification within 15 business days of receipt
of the application for renewal.

(7) DENIAL OF CERTIFICATE. (a) Notice of denial. Upon denial of certifi-
cation or recertification, the department shall notify the applicant in
writing stating the reasons for denial. The notice of denial shall be made
by certified mnail sent to the address filed with the application. Service
will be verified by the certified mail receipt. The department shall notify
an applicant of denial of certification within 15 business days of receipt of
an application for certification.

Register, July, 1985, No. 355
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(b) Hearing. Upon receipt of denial, any applicant may submit a writ-
ten request for hearing. The right to hearing shall be waived if the appli-
cant fails to submit the request within 30 business days. Hearings will be
conducted by the department and the proceedings recorded. The depart-
ment shall conduct a hearing and make a determination within 15 busi-
ness days of request for a hearing regarding denial of certification.

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

(a) Fraud or deceit in obtaining certification.

{(b) Any negligence, incompetence or misconduct in the discharge of
the duties required under this chapter.

(¢) Conviction of a criminal charge, misdemeanor or local reguiation
substantially related to the cirecumstances of the certified inspection ac-
tivity or adjudication of mental incompetence by the courts.

(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 or a
certificate of competency from a city or state which has adopted the
ASME Boiier and Pressure Vessel Code and which holds a written exam-
ination similar to that required by the department.

(10) SUSPENSION AND REVOCATION PROCEEDINGS. (a) Investigation and
notification. The department will investigate alleged violations at its own
mitiative or upon the filing of a complaint. If it is determined that no
further action is warranted, the department will notify the persons af-
fected. If the department determines that there is probable cause for sus-
pension, it shali order a hearing and notify, by mail, the persons affected.

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

(c) Hearings. All hearings will be conducted by persons selected by the
department.

(d) Findings. Any findings shall be in writing and shall be binding un-
less appealed to the secretary of the department.

(e) Appeals. All appeal arguments shall be submitted in writing.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, February, 1971,
No. 182, eff. 3-1-71;am. (1), (3} {¢), (4) (a), (6) (a) 1. and 3., Register, May, 1974, No. 221, eff,
6-1-74; am. {(2) (b) and (5) (a), r. (6) {(a) 3., Register, May, 1978, No. 269, eff. 6-1-78: r. and
recr., Register, June, 1980, No. 294, eff. 7-1-80; am. (3) (a) and (b), (5) (b), Register, Febrm-
?5% 1911_848,_{%:(8)5338, eff. 3-1-84; am. {4) (b), (5) {intro.), (6) and (7}, Register, July, 1985, Nao.

ILHR 41.09 In-service field inspectors. (1} ELIGIBILITY. The applicant
for an in-service field inspector authorization shall be an employe of the
department, a municipality or an insurance company; or owners Or oper-
ators of boilers and pressure vessels authorized to make their own inspec-
tions.

Register, July, 1985, No. 355
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(2) QUALIFICATIONS. The applicant shali have one of the following ed-
ucation and experience qualifications:

(a) A bachelor’s degree in engineering from an accredited college or
university, which is deemed to be the equivalent of 2 years experience in
design, construction, operation or inspection of high pressure boilers and
pressure vessels; or

{(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

(¢) A high school diploma or equivalent plus 2 years of practical expe-
rience in the construction, installation, repair, operation, maintenance or
inspection of high pressure boilers and pressure vessels.

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

{b) Upon receipt of the application form, the department shall review
and evaluate the application and make all necessary notifications to the
applicant within 15 business days.

(4) ISSUANCE OF AUTHORIZATION. In-service field inspector authoriza-
tions shall be issued by the department to eligible applicants successfully
passing the examination prescribed by and conducted by the depart-
ment. 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 issue. The department shall issue
the inspector authorization within 15 business days of passage of the
written examination.

(a) Applicants failing the examination may apply to retake the exami-
nation.

(b) 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 continucus empioy 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 such work shall be performed while accompanied by
an authorized field inspector during the first 90 days of employment and
under the direct supervision of an authorized field inspector for the fol-
lowing 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 such insurance
company.

(d) Inspection of repairs and alternations shall be performed by an
authorized inspector in possession of a certificate of competency.

(6) APPLICATION FOR CERTIFICATE OF COMPETENCY. Upon completion
of one year of experience as an authorized in-service field inspector while
in the continuous employ of the authorized inspection agency by whom

Register, July, 1985, No. 355
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employed at the time of application, the holder of a valid authorization,
through such employer, may apply for a certificate of competency.
History: Cr. Register, February, 1984, No. 338, eff. 3-1-84; am. (3) (b) and (4) (intro.), Reg-
ister, J v, 1985, No. 355, eff. 8-1-85.
ILHR 41.10 Adoption of ASME standards. (1) The standards, amend-
ments and errata issued by the American society of mechanical engineers

a.s(ll.isted in Table 41.10-A are hereby incorporated by reference into this
code.

{2) Pursuant to s. 227.025, Stats, consent has been granted to incorpo-
rate by reference the rules contained in the standards, amendments and
errata listed in Table 41.10-A.

{a) Copies are on file in the offices of the department, the secretary of
state and the revisor of statutes.

(b} Copies may be procured for personal use from the American Soci-
ety of Mechanical Engineers, United Engineering Center, 345 East 47th
St., New York, New York 10017.

(e} Copies may be on file at public and university libraries.

Register, July, 1985, No. 355



DEPT. OF INDUSTRY, LABOR & HUMAN RELA;%‘EIHQ;QTS 17

TABLE 41.10-A

As amended by Summer Addends is-
sued June 30th and Winter Addenda
issued Drecember 31st of each respec-
tive year: S-Summer: W-Winter.

ASME 1983 1984 1985
1. Section 1 Power Bollers, 1983 Edition S wW SW
2. Section iI Material Specifications, 19383
Edition
a. Part A-—Ferrous Material =W Sw
b. Part B—Nonferrous Material S w SWwW
b. Part C—Welding Rods, Electrodes S W sSw

and Filler Metals

3. Section 111 Nuclear Power Plant Components,
1983 Edition
a. Division 1 and Division 2 General S W Sw
Reaquirements Subsection NCA
Division 1
a. Subsection NB—Class 1 S W SWwW
Components
b. Subsection NC—Class 2 S W SW
Components
c. Subsection ND—Class 8 sSwW sSw
Components
d. Subsection NE—Class MC Sw SWwW
Components
e. Subsection NF—Component 5 W SW
Supports
f. Subsection NG—Core Support S W SwW
Structures
£. Appendices SwW Sw
Division 2
a Concerete Reactor Vessels and S w SWwW
Containments
4. Section v Heating Boilers, 19823 Edition S W SW
5. Section v Nondestructive Examination, 1983 Sw sSw
Edition
€. Section VIIT Pressure Vessels, 1983 Edition
a. Division 1-—Pressure Vessels S W SW
b, Division 2—Alternative Rules S W Sw
7. Section 1X Welding and Brazing Qualifications, S W SWw
1988 Edition
8. Section X Fiberglass-Reinforced Plastic Pres- S w — W
sure Vessels, 1982 Edition
9, Section XI Rules for Inservice Inspection of S wW S5W

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

ANSI
10. Power Piping (ANSI B31.1, 1983 edition)

History: Cr. Register, May, 1974, No. 221, eff. 6-1-74; r. and recr. Register, April, 1975, No.
232, efi. 5-1-75; r. and recr. table Register, May, 1976, No. 245, eff. 6-1-78: r. and recr. table,
Register, March, 1977, No. 255, eff. 4-1-77: am. table, Register, September, 1978, No. 273, off.
10-1-78; am. table, Register, June, 1980, No. 294, eff. 7-1-80; r. and recr. table, cr. (2) (c), Reg~
ister, February, 1982, No. 314, eff. 3-1-82: am. table, Register, August, 1982, No. 320, eff, 9-1-
82; am. table, Register, February, 1984, No. 338, eff. 3-1-84; 1. and recr. table, Register, Octo-
ber, 1984, No. 346, eff. 11-1-84; am. table, Register, July, 1985, No. 355, eff. 8-1-85.

ILHR 41.105 Adoption of miscellaneons standards. (1) CONSENT TO IN-
CORPORATE. Pursuant to s. 227.025, Stats., the attorney general and the

Register, July, 1985, No. 355
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revisor of statutes have consented to the incorporation by reference of
the following standards:

(a) ANSI Z21.10.1-1981 Gas Water Heaters, Volume 1 Automatic
Storage Water Heaters with Inputs of 75,000 Btu per Hour or Less, with
Addenda Z21.10.1a-1982.

(b) ANSI 221.10.3-1981 Gas Water Heaters, Volume I1I Circulating
Tank, Instantaneous and Large Automatic Storage Water Heaters, with
Addenda Z21.10.3a-1982.

(e¢) ANSI Z221.56-1979 Gas-Fired Swimming Pool Heaters, with Ad-
denda Z21.56a-1981 and Z21.56b-1982.

{(d) UL 174-1977 Household Electric Storage Tank Water Heaters.
{e) UL 732-1974 QOil-Fired Water Heaters.

{(f) UL 795-1982 Commercial-Industrial Gas-Heating Equipment,
with revisions dated March 25, 1982.

(g) UL 1453-1982 Electric Booster and Commercial Storage Tank Wa-
ter Heaters, with revisions dated July 27, 1982.

~(2) INTERIM AMENDMENTS. Interim amendments of the standards
listed in sub. (1) shall have no effect in the state until such time as this
section is correspondingly revised to reflect those changes.

(3) AVAILABILITY OF STANDARDS. The standards in reference may be
obtained at a reasonable cost by writing to the following addresses:

{a) American National Standards Institute, Inc., 1430 Broadway,
New York, NY 10018.

(b) Underwriters’ Laboratories, Inc., 333 Pfhngsten Road, North-
brook, IL 60062.

(4} FILING OF STANDARDS. Copies of the standards in reference are on
ﬁ_}e in thf offices of the department, the secretary of state and the revisor
of statutes.

History: Cr. Register, February, 1984, No. 338, eff. 3-1-84.

ILHR 41.11 Boiler blew-down equipment. (1) The blow-down from a
boiler or boilers that enters a sewer system or blow-down which is consid-
ered a hazard to life or property shall pass through some form of blow-off
:.cf:lg.:ipment that will reduce pressure and temperature as required herein-

er.

(2) The temperature of the water leaving the blow-off equipment shall
not exceed 140° F.

(3) The pressure of the blow-down leaving any type of blow-off equip-
ment shall not exceed 5 psi.

{4) The blow-off piping and fittings between the boiler and the blow-oif
tank shall comply with ss. ILHR 41.50 and 41.51 of this code.

(5) The tank shall be desigried in accordance with ss. ILHR 41.50 and
41.51 of this code for 2 working pressure of at least one-fourth the maxi-
mum working pressure of the boiler to which it is connected.

Register, July, 1985, No. 355
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(6) All blow-off equipment, except centrifugal blow-down separators,
zlﬁaﬂ be fitted with openings to facilitate cleaning and inspection ang
all have:

(a) A pressure gauge 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 % inch in diameter. The lower connection to
the glass shall be at a point about 6 inches below the water line; the upper
connection about 6 inches above;

{d) A drain connection at least 2-inch standard Pipe size;

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

(f) Vent piping, full size, piped to the outside atmosphere and dis-
charged to a safe location.

Note: Blow-cff equipment designed in accordance with the boiler blow-off equipment code
1ssued by the National Board of Boiler and Pressure Vessel Inspectors, 1973 edition, will meet

the requirements of this section. Other methods of designing blow-off equipment may be used
if approved by the department.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. (6), Register, May, 1974,
No. 221, eff. 6-1-74.

ILHR 41.12 Protection of vessels supplied through pressure reducing
valves. (1) The following formula shall be used for determining the sizes
of safety and relief valves on pressure vessels such as bressure cookers,
indirect hot water heaters, equipment in heating systems, ete., which are
supplied through pressure reducing valves from boilers carrying a higher
steam pressure. Where a pressure reducing valve is supplied by a boiler,
the capacity of the safety valve or valves on the low pressure side of the
system need not exceed the capacity of the boiler. '

RVC = % x OC x VSPA '

Where RVC = relief valve capacity, Ibs. of steam per hour.

OC = orifice capacity, 1bs. of steam per hour per sq. in. (See Table 1.)

VSPA = wvalve size pipe area, sq. in. (See Table 2.)

(a) The actual flow coefficient provided by the pressure-reducing valve
manufacturer may be used in place of the coefficient % in the above

formula. The coefficient used shall be the largest obtainable by internal
trim change of the valve.

(b) In using Table 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.

Register, February, 1984, No. 338
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TABLE 2—INTERNAL PIPE AREA

STANDARD WEIGHT PIPE

Nominal pipe size, inches Actual Approx. Approx.
external intermal internal
diameter, diameter, area,

inches inches square

inches

BB e teetimem e me v s aan —ea——are ittt eeean e emeemeem e ———n 0.675 0.49 0.19
e eerer ettt e enmaseses b anransesrrs aareaneas e annsesen e eeeonnerees 0.840 0.62 0.30
et e r et rs et s mmmncn erenres rrreeman vesasens 1.050 0.82 0.53

L ettt te s s oemeaesam e s s ar e ene s vesbos e emeeeenn s en 1.315 1.05 0.86
ettt cre ot crat s e ea e s arss e be et s e n aeemnm s teebeme ee e sern e 1.660 1.38 1.50
L e ecer e e e r et e aa b e m ——are s ooeee e e s 1.900 1.61 2.04
et e et e et e e 2.375 2.07 3.36
Y TSSO 2.875 2.47 4.78
D ettt rr e are b e eeen s reasn et rrnn areeam e erernomnt oeseeeeaenss 3.5 3.07 7.3%9
b YU 4.0 3.55 9.89
st e e s rv et e e v s ss s e men et ve saeman sen e ran 4.5 4.03 12.73
L U 5.563 5.05 19.99
S 6.625 6.07 2889
< SN 8.625 8.07 51,15
1 U 10.750 10.19 81.55
SR ON 12.750 12.09 114.80

Note: In applying these rules, the area of the pipe is always based upon standard weight
pipe and the inlet size of the pressure-reducing valve,

{2) The following formula shall be used to determine 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.
RVC = % x OC x BPA.
‘Where RVC = relief valve capacity, 1bs. of steam per hour.

OC = orifice capacity, lbs. of steam per hour per square inch. {See
Table 1.)

BPA = bypass pipe area, square inch. {See Table 2.)

(3) The larger of the relief valve capacities calculated by the formulas
in subs. (1) and (2) shall be used for selecting the relief valve for the

vessel.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. Register, January, 1966, No. 121,
eff. 2-1-66; r. and reer. (1) and Table 1, Register, February, 1971, No. 182, eff 3-1-71; . (1)
second “Note’ following Table 2 including referenced formulas that follow this note and er.

(1) (a) and (b), Register, May, 1971, No. 185, eff. 6-1-71; renum. (1) (a) and (b) to be (2) and
(3)and am. (3), er. {1} (a) and (b}, am. Table 2, Register, February, 1984, No. 338, eff, 3-1-84.

ILHR 41.13 Maintenance. (1) All boilers and pressure vessels shall be
installed and maintained in such a manner as to prevent excessive corro-
sion and deterioration.

(2) The inspector shall note conditions during internal inspection, ex-
ternal inspection, or hydrostatic pressure test and shall order such

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



22 WISCONSIN ADMINISTRATIVE CODE
ILHR 41

changes or repairs as will place the boiler or pressure vessels in a safe
working condition.

Note: Seetions VI and VII, ASME Boiler and Pressure Vessel Code, “Recommended Rules
for the Care and Operation of Heating Boilers” and “Recommended Rules for Care of Power
Boilers’ are excellent guides for boiler owners and operators.

Neote: This section applies to both new and existing installations.

History: Cr. Register, February, 1971, No. 182, eff. 3-1-71; am. Register, June, 1930, No.
294, eff. 7-1-80.

ILHR 41.15 Manunfacturer’s data reports. The owner or nser shall retain
the manufacturer’s data reports, except data reports for boilers and pres-
sure vessels exempt from ASME code construction reguirements. See s.
II.LHR 41.50.

History: Cr. Register, May, 1974, No. 221, eff. 6-1-74; r. and recr. Register, May, 1978, No.
269, eff. 6-1-78.

ILHR 41.16 Low-waiter cutoff and water feeder. (1) 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 sim-
ilar function, so located as to automatically cut off the fuel supply when
the surface of the water falls to the lowest safe water line. If a water-
feeding device is installed, it shall be so constructed that the water inlet
valve cannot feed water into the boiler through the float chamber and so
located as to supply requisite feed water. The lowest safe water line shall
be not lower than the lowest visible part of the water glass.

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

Note: See s. ILHR 41.54 for hot water heating boilers.
History: Cr. Register, May, 1974, No. 221, «ff. 6-1-74.

PART III
INSPECTIONS

ILHR 41.17 Inspection fees. Each inspection, test, or service performed
by the department shall be paid for at rates established in ch. Ind 69, Fee
Schedule. (The owner is responsible for the payment of fees.)

History: Cr. Register. May, 1974, No. 221, eff. 6-1-74.

ILHR 41.19 Initial inspections required. {1} BOILER AND PRESSURE VES-
SEL INSPECTIONS. (a) Except as provided in par. (b}, boilers and pressure
vessels shall be inspected by an authorized inspector before they are
placed in operation.

(b) The inspections specified in par. (a) are not required for pressure
vessels exempted from periodic inspections in s. ILHR 41.21,

(¢) 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,
such city shall keep a record of the inspections and shall submit a copy to
the department.

Register, February, 1984, No. 338
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(d) Where the inspections specified in par. {(a) are performed by an
authorized inspector other than a department inspeetor, such authorized
inspector shall file an inspection report with the department and shall
affix the Wisconsin registration number as required in s. ILHR 41.06.

(2) POWER PIPING INSPECTIONS. (a) Except as provided in pars. (b), (e)
and (d), all power piping systems beyond the scope of ASME code sec-
tion I and required to be constructed in accordance with the ANSI stan-
dard for power piping as listed in Table 41.10-A, shall be inspected by an
authorized inspector employed by the department or by the city if in-
stalled in a city of the first class.

(b) The inspections specified in par. (a) are not required for power pip-
mng of 2 inches nominal pipe size and smaller.

(c¢) The inspections specified in par. {(a) are not required for power pip-
ing replacements, modifications and aiterations to existing systems and
for new installations which do not exceed 50 feet in length.

(d) The inspections specified in par. {a) are not required for under-
ground power piping systems which are not located in a walk-in tunnel.

(e) It shall be the responsibility of the installing contractor to notify
the department or the city of the first class at the start of construction so
that inspections may be arranged. The department or the city shall be
given a minimum of 48 hours notice to arrange for inspection.

(f) Power piping inspections shall be made after the piping material is
delivered to the job site and prior to the start of the installation. Power
piping systems shall not be insulated or placed in service without receiv-
ing an inspection.

(g) 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-A.

(h) The owner of the power piping system may reqguest power piping
inspections in addition to the minimum inspections.

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

History: Cr. Register, May, 1974, No. 221, eff 6-1-74; am. (1) (intro.) and cr. (1) (¢), Regis-
ter, May 1978, No. 269, efi. 6-1-78; renum. from Ind 41.14 and r. and reer. Register, February,
1984, No. 338, eff. 3-1-84, except (2), eff. 8-1-84.

ILHR 41.20 Periodic inspections required. (1) ALL INSPECTIONS. The ag-
thorized inspectors of the department, upon presenting appropriate cre-
dentials to the owner, operator, or agent in charge, are authorized:

(a) To 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) To inspect and investigate during regular working hours and at
other reasonable times, and within reasonabie limits and in a reasonable
manner, any such place of employment and all pertinent conditions,
structures,  machines, apparatus, devices, equipment, and materials
therein, and to question privately any such employer, owner, cperator,
agent or employe.

Register, February, 1984, No. 338
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(2) CONTACTING REPRESENTATIVE. The inspector before making an in-
spection shall contact a representative of the employer and a representa-
tive authorized by the employes who shall be given an opportunity to
accompany the inspector during the physical inspection of any work-
place under sub. (1) for the purpose of aiding such inspection.

(a) Where there is no authorized employee representative, the inspec-
tor shall consult with a reasonable number of employees concerning mat-
ters of health and safety in the workplace.

Note: The department policy 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 obtain accompa-
niment as, for example, inside boilers or in precarious locations of elevator installations, but
otherwise these rules will be diligently observed.

(3) INSPECTION OF BOILERS. Except as regulated in ss. ILHR 41.20 (5)
and 41.21, boilers shall be subjected to either a regular internal or exter-
nal inspection at least once every 12 months by a qualified inspector.

(a) When internal inspection is not possible. Where an internal inspec-
tion is not possible because of the construction of the boiler, an external
inspection will be acceptable.

(4) INSPECTION OF PRESSURE VESSELS. Except as regulated in s. ILHR
41.21, pressure vessels shall be subjected to a regular internal or external
inspection at least once every 36 months by a qualified inspector.

(5) INSPECTION OF LOW PRESSURE STEAM AND HOT WATER HEATING
BOILERS. Except as regulated in s. ILHR 41.21, low pressure steam and
hot water heating boilers shall be subjected to a regular external or inter-
nal inspection at least once every 36 months by a qualified inspector.

(6) INSPECTION OF SAFETY VALVES AND SAFETY RELIEF VALVES. The
inspectors shall satisfy themselves that safety valves and safety relief
valves have been tested at least once per year.

(7) EXTENSION OF PERIOD BETWEEN INSPECTIONS. If operating condi-
tions require, an extension of periods between inspections of boilers, pres-
sure 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.

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (2), (3), (4), Register, October,
1970, No. 178, eff. 11-1-70; renum. (1), (2), (3), (4) to be (3), (4), (5) and (6) and cr. (1) and
(2), Register, April, 1973, No. 208, eff 5-1-73; r. and recr. (3), (4), (5) and r. (6), Register,
May, 1974, No. 221, efi. 6-1-74; am. (2) (intro.), (4) and (5), Register, May, 1978, No. 269, eff.
6-1-78; cr. (6) and (7), Register, February, 1982, No. 314, eff 3-1-82; am. (6), Register, Febru-
ary, 1984, No. 338, eff. 3-1-84.

ILHR 41.21 Exemptions from periodic inspections. (1) The following will
not be subject to periodic inspection:

(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.

(c) Expansion tanks for hot water heating boilers having an operating
pressure of less than 50 psig with no limitation on size.

Register, February, 1984, No. 338
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(d) Boilers used exclusively for agricultural purposes.

(e) Pressure vessels having an inside diameter not exceeding 6 inches
with ne limit on pressure.

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

(g) Pressure vessels with a volume of less than 1-% 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 limitations on size.

(iﬁ Hot water supply boilers, water heaters and hot water storage
tanks.

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

(k) Pressure vessels which are used in accordance with the regulations
of the U.S. department of transportation.

{1) Air receivers having a volume of less than 12 cubic feet and an
operating pressure of less than 250 psig.

(2) ExcePtION. In individual cases, the boilers and pressure vessels
exempted in sub. (1) will be subject to inspection by or on order of the
department upon complaint of any person or upon initiative of the de-
partment when there is reasonable cause to suspect that the construe-
tion, installation, maintenance or operation of the vessel is not in keeping
with the general purpese and intent of this code. The department shall
make an investigation regarding a complaint within 15 business days of
receipt of the complaint.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61: r. and recr. Register, February, 1971,
No. 182, eff. 3-1-71; am. (1) (b}, (i} and (}), Register, May, 1974, No. 221, eff. 6-1-74; r. and
reer. Register, May, 1978, No. 269, eff. 6-1-78; r. (1) (b} and (f), renum. (1) {e) to {e), (g) to
(m}tobe{1)(b)to{d)and (e)to (X)and am. (1) {b), Register, February, 1984, No. 338, eff. 3-
:Ilq_84;3§r' (1) (SlziRegister, October, 1984, No. 346, eff. 11-1-84; am. (2), Register, July, 1985,

0. 355, eff, -85.

ILHR 41.22 Preparation for internal inspection. The owner or user of a
boiler or a pressure vessel subject to inspection shall prepare the vessel
for internal inspection after due notice from the inspector. To prepare a
vessel for an internal inspection all manhole’ plates, all wash-out plugs,
and a sufficient number of handhole plates to permit a satisfactory in-
spection shall be removed. The shell and heads shall be thoroughly
cleaned and exposed when so requested. FBach steam boiler shall be thor-
oughly drained of water and all fire side surfaces cleaned before an Inter-
nal inspection is made.

Note: The folowing precantionary procedure is the recommended preparation ior inspec-
tion:

Before openipg the manhole or manholes and entering any part of a boiler which is con-
nected to a comsmon header with other hoilers, the required steam or water system stop valves
should be closed, tagged, and preferably padlocked, and drain valves or cocks between the
two closed stop valves opened. The feed valves should be closed, tagged, and preferably pad-
locked, and drain valves or cocks located between the two valves opened. After draining the
boiler, the blowoff valves should be closed, tagged and preferably padlocked. Blowof lines,

Register, July, 1985, No. 355
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where practicable, should be disconnected between pressure parts and valves. All drains and
vent lines should be opened.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, February, 1971,
No. 182, off. 3-1-71.

ILHR 41.23 Insurance company inspections. (1} Pericdic inspections of
boilers and pressure vessels by insurance companies may be accepted by
the department under the following conditions:

(2} The boiler and pressure vessel inspectors employed by the insur-
ance company shall hold certificates of competency issued by the depart-
ment.

(b} The insurance company shall report inspections of boilers and pres-
sure vessels to the department as required in s. ILHR 41.26.

(¢) The inspection procedures used by the insurance company shall
conform to the regulations of this code.

(d) The insurance company shall report to the department within 30
days when insurance coverage is started or discontinued on a boiler or
pressure vessel. The reason for discontinuing the coverage shall be given
on the report. If the boiler or pressure vessel is installed in a city of the
first class and inspections are made by the city, the report shall also be
provided to the city.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, February, 1971,
No. 182, eff. 3-1-71; am. (1) (a), (b} and (d), Register, May, 1974, No. 221, eff. 6-1-74; am. (1}
{d), Register, February, 1984, No. 338, eff. 3-1-84.

ILHR 41.24 Inspections by cities. (1) Periodic inspections of boilers and
pressure vessels by cities of the first class may be aceepted by the depart-
ment under the following conditions:

(a) The boiler and pressure vessel inspectors employed by the city
shall hold certificates of competency issued by the department.

(b) The city shall keep a record of such periodic inspections and shall
submit a copy to the department.

{¢) The inspection procedures used by the city shall conform to the
regulations of this code.

Mistory: Cr. Register, April, 1961, No. 64, eff. 5-1-81; r. and recr. Register, February, 1971,
No. 182, eff. 3-1-71; am. (1) {a) and {b), Register, May, 1974, No. 221, off. 6-1-74.

ILHR 41.25 Companies or corporations allowed to make inspections. (1)
Periodic inspections by companies or corporations of boilers or pressure
vessels which they own or operate may be accepted by the department
under the following conditions:

(a) The boiler and pressure vessel inspectors employed by the com-
pany or corporation shall hold certificates of competency issued by the
department.

(b) The company or corporation shall report inspections of boilers and
pressure vessels to the department as required in s. ILHR 41.26.

(¢) The inspection procedures used by the company or corporation
shall conform to the regulations of this code.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, February, 1971,
No., 182, eff. 3-1-71; am. (1) (a) and (b), Register, May, 1974, No. 221, eff. 6-1-74.

Register, July, 1985, No. 355
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ILHR 41.26 Reporting of inspections. (1) Reports of periodic internal or
external inspections of boilers and pressure vessels shall be sent to the
department within 15 days from the date of inspection.

(2) External inspections shall be reported only when either of the fol-
lowing conditions is found:

(a) An internal inspection is not possible because of the construction of
the vessel. In such cases the first inspection shall be reported to the de-
partment in the same manner as an internal inspection. The report shall
be marked ““external’”’ and the reason for making an external inspection
instead of an internal shall be given.

(b) When violations of this code or unsafe conditions involving the
safety of the vessel are found. This report shall be made on forms accept-
able to the department and shall explain the violation or unsafe condi-
tion with references to code section numbers. A copy of the recommenda-
tions to the owner or user of the vessel shall accompany the report to the
department.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61;am. (1), Register, February, 1971, No.

182, eff. 3-1-71; am., Regmister, May, 1974, No. 221, off. 6-1-74; am. {2) (b), Register, June,
1980, No. 294, off. 7-1-80.

ILHR 41.27 Inspectien report forms. (1) An internal or external boiler
inspection that conforms to periodie inspeection requirements (ILHR
41.20) shall be reported to the department on inspection forms accepta-
ble to the department or national board of boiler and pressure vessel in-
spectors standard form.

(2) A pressure vessel inspection that conforms to periodic inspection
requirements (ILHR 41.20) shall be reported to the department on in-
spection forms acceptable to the department or national board of boiler
and pressure vessel inspectors standard form.

(a) Multiple vessels on a single report. 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 report.
The report shall contain the number, deseription, and use of the vessel
and shall be reported to the department on inspection forms acceptable
to the department or national board of boiler and pressure vessel inspec-
tors standard form.

(3} The inspection report shall be legible and complete as possible. A
manufacturer’s data report of boiler or pressu- * vessel shall be available
to inspector for first inspection.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61: r. and recr. Register, February, 1971,

No.182, off. 3-1-7i;am. (1) and (2), Register, May, 1974, No. 221, eff. 6-1-74; am. (1) and (2),
Register, June, 1980, No. 294, eff. 7-1-80.

ILHR 41.28 Certificates of operation. (1) The owner or user of the boiler
or pressure vessel shall be responsible for obtaining and maintaining a
valid certificate of operation.

(2) After each periodic internal or external inspection a certificate of
operation shall be issued to the owner or user of the boiler or pressure
vessel by the department or by the city authorized by that agency. The
department shall issue a certificate of operation within 15 business days
of the determination that the installation meets the applicable require-
ments of chs. ILHR 41 and 42,

Register, July, 1985, No. 355
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{2) The certificate of operation shall give the maximum operating pres-
sure as determined using the regulations of the code.

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

(5) The certificate of operation shall be kept on file on the premises by
the owner or user of the boiler or pressure vessel and shall be available
when called for by a deputy of the department.

Note: See ch. Ind 69, Fee Schedule, for amount of fee to be paid to the department for all
certificates of operation.

History: Cr. Register, April, 1961, No. 64 eff. 5-1-61; am. {1}, (4) and {5), Register, January,
1966, No. 121, eff. 2-1-66; am. (1}, (2}, (3) and (4) and r. (5), Register, October, 1970, No. 178,
eff. 11-1-70: am. (1) and (4), Register, May, 1974, No. 221, eif. 6-1-74; renum. (1} to (4) to be
(2) to (5) and cr. (1), Register, February, 1984, No. 338, eff. 3-1-84; am. (2}, Register, July,
1985, No. 358, eff. 8-1-85.

TLHR 41.29 Condemnation. (1) The condemnation of a boiler or pres-
sure vessel shall be a function of the department only. Any boiler or pres-
sure vessel declared by an authorized inspector to be unsafe and beyond
repair shall be referred to the department for condemnation proceedings.

(2) Any boiler or pressure vessel confirmed by the department to be
unsafe for further use shall be stamped as follows:

“CONDEMNED”
“Arrowhead Stamp x Wisconsin x Arrowhead Stamp””
Letters shall be at least 3%” high and arrowheads shall be %" wide.

(3) It shall be unlawful for any person, firm, partnership or corpora-
tion to use, operate, or offer for sale for operation within the state any
condemned boiler or pressure vessel.

History: Cr. Register, October, 1970, No. 178, eff. 11-1-70; 'z-xm. (1) and (2), Register, May,
1974, No. 221, eif. 6-1-74.

Part IV
Nuclear Power Planis

ILHR 41.30 Instaliation registration. (1) OWNER REPORT FILING BEFORE
OPERATION. The owner of any nuclear class pressure vessel within the
scope of ASME code section III, except as regulated in s. ILHR 41.21,
shall file a copy of form N-3, ASME data report, with the department
before operating the pressure vessel.

{(2) REGISTRATION OF BOILERS, PRESSURE VESSELS, AND POWER PIPING.
All other boilers, pressure vessels, and power piping at nuclear power
plants shall be registered with the department as required by s. ILHR
LILII_.I({}{GR Tlhfginsta.llation inspection shall meet the requirements of s.

41.19.

Note: Large groups of vessels may be reported in summary form in lieu of individual reports
for each vessel.

History: Or. Register, May, 1978, No. 269, eff. 6-1-78; am. (2) Register, February, 1984, No.
338, eff. 3-1-84.

ILHR 41.35 Periodic inspections. (1) IN-SERVICE INSPECTION PROGRAM.
The owner or user shall place on file with the department an in-service
inspection plan as required by section XI of the ASME code listed in

Register, July, 1985, No. 355
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Table 41.10-A. The department shall be notified at least 10 days prior to
all planned shutdowns which include in-service inspections.

Note: A copy of the in-service inspection plan accepted by the Nuclezar Regulatory Commis-

sion will be acceptable to the department in satisfving the filing of an in-service inspection
plan required by this code.

Register, July, 1985, No. 355
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(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 listed in Table 41.10-A. The
statement must include the name and address of the current authorized
inspection agency.

(3) IN-SERVICE INSPECTION REPORT. Within 90 days after each in-ser-
vice inspection, the owner or user shall submit an owner’s data report for
in-service inspection (NIS-1) describing the inspections performed under
section X1 of the ASME code listed in Table 41.10-A.

(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.

Note: Extension of period between inspections. If operating conditions require, longer peri-
ods between inspections may be approved by the department upon receipt of a written re-
quest for an extension.

History: Cr. Register, May, 1978, No. 269, efi. 6-1-78.

ILHR 41.40 Welded repair. {1) RECORD OF REPAIR. The owner or the
owner’s agent shall furnish the department, within 90 days, a record of
repair {(form SB-190) when any component within the scope of ASME
code section X1 is repaired by welding.

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

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

(2) RECORD OF MODIFICATIONS, REPLACEMENT, ADDITIONS OR ALTERA-
TIONS. When meodifications, replacements, additions or alterations are
made by welding, the requirement stated in sub. (1) shall apply.

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

History: Cr. Register, May, 1978, No. 269, eff. 6-1-78.

ILHR 41.45 Report of incidents. The owner or the owner’s agent shall
report to the department any incident involving pressure-retaining com-
ponents within the scope of section XI of the ASME code which requires
notification to the U.S. nuclear regulatory commission. The report shall
be filed coincident with the report to the U.S. nuclear regulatory commis-
sion.

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

PART V
NEW INSTALLATIONS
ORIGINAL CONSTRUCTION

ILHR 41.50 ASME code vessels. (1) ASME CODE COMPLIANCE. Except
as regulated in ss. ILHR 41.51, 41.52 and 41.53, boilers and pressure ves-
sels installed after the effective date of this section shall be constructed
and installed in accordance with the ASME standards adopted under s.

Register, October, 1984, No, 346
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ILHR 41.10. Electric boilers shall be constructed and installed 1n accord-
ance with ASME section ¥ or IV as applicable.

Note: The department will recognize the applicable ‘‘case interpretations’ of the ASME
Boiler and Pressure Vessel Code as being acceptable.

{(2) FILING WITH NATIONAL BOARD. Botlers and pressure vessels con-
structed and installed in accordance with the ASME standards adopted
in s. ILHR 41.10 and manufactured after the effective date of this sub-
section shall have the manufacturer’s data report filed with the National
Board of Boiler and Pressure Vessel Inspectors and shall bear a National
Board number.

History: Cr. Reglster April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, December, 1962,
No. 84, efi. 1-1-63; am. Register, August 1964 No. 104 eff. 9-1-64; am. Register, January,
1966; No. 121, eff. 2-1-66 am. Register, March, 1966, No. 123, eff. 4-1-66: r. and recr.,
ter, November 1970, No. 179, off. 12-1-70; am. (1)1ntro par., Reglster Ma.rch 1971 No. 183
eff, 4-1-7%; r. and recr., Reglster, May, 19‘74 No. 221, eff. 6-1-74; am. Regxster May, 1978,
No. 269, eﬁ' . 6=1-78; am. Register, February, 1984, No. 338, eff. 3-1-84; am. (1) Register, Octo-
ber, 1984, No. 3486, eff. 11-1-84; cr. (2), Register, October, 1984, No. 346, eif. 4-1-85.

ILHR 41.51 Wisconsin special vessels. (1) Where it is not possible or
practical to construct a boiler or pressure vessel in strict compliance with
s. ILHR 41.50, the department may grant a variance to the owner or
user to permit the installation of the vessel as a Wisconsin special within
the state of Wisconsin. The department will consider a vartance request
upon receipt of a completed petition for variance form and the required
fee. The variance may be granted under the following conditions:

{a) When the method of designing or constructing the vessel is not
covered by the ASME codes listed in s. ILHR 41.10, the department
may approve the installation of the vessel if adequate proof of compara-
ble safety of the design or construction is shown.

1. Complete plans, calculations, and specifications in daplicate shall be
submitted to and approved by the department before the vessel is in-
stalled.

2. The vessel shall be stamped ‘““Wisconsin Special’.

3. All other applicable requirements of the ASME codes listed in s.
IL.HR 41.10 shall be met.

(b) When the vessel is to be built by an owner for the owner’s use, the
department may waive the stamping required by the ASME codes listed
in s. ILHR 41.10.

1. Complete plans, calculations, and specifications in duplicate shall be
submitted to and approved by the department before the vessel is in-
stalled.

2. The vessel shall be stamped “Wisconsin Special”.

3. All other applicable requirements of the ASME codes listed in s.
JLHR 41.10 shall be met.

(e) When a small number of vessels is to be built by a manufacturer,
the department may waive the stamping required by the ASME codes
listed in s. ILHR 41.10.

Register, October, 1984, No. 346
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1. Complete plans, calculations, and specifications in duplicate shall be
submitted to and approved by the department before the vessel is in-
stalled.

2. The vessel shall be stamped ‘“Wisconsin Special’’.

3. All other applicable requirements of the ASME codes listed in s.
ILLHR 41.10 shall be met.

(2) The provisions of this section shall not apply to Wisconsin special
vessels accepted by the department before the effective date of this sec-
tion.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and reer., Register, February, 1571,
No. 182, eff. 3-1-71; r. and recr., Register, May, 1974, No. 221, eff. 6-I-74; am. (1) (intro.),

{?.eglister, February, 1984, No. 338, eff. 3-1-84; am. (1), Register, October, 1984, No. 3486, eff.
1-1-84.

ILHR 41.52 U.S. department of transportation—federal highway division.
Pressure vessels carrying the stamping of the D.0.T. will be considered
comparable to a vessel meeting the requirements of s. ILHR 41.50.
‘When such vessels are used in the state of Wisconsin, it shall be the re-
sponsibility of the owner of the vessels to have the construction records
of the vessels available for inspection by the department.

History: Or. Register, April, 1961, No. 64, eff. 5-1-61; am. Register, February, 1971, No.
182, eff. 3-1-71; am., Register, May, 1974, No. 221, eff. 6-1-74.

ILHR 41.53 Noncode vessels. (1) EXEMPTED VESSELS. The following
vessels are not required to be constructed and installed in accordance
with the codes listed in Table 41.10-A-

(a) Water heaters used exclusively for hot water service and hot water
storage tanks, provided such apparatus meets the requirements of the
applicable standards listed in s. ILHR 41.105. Water heaters or hot
water storage tanks bearing the stamp, monogram or other evidence of
approval of the applicable standard, or bearing the ASME stamp, shall
be considered as conforming with the provisions of this chapter. Water
heaters or hot water storage tanks not so identified shall:

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

2. Withstand a hydrostatic pressure of 300 psig or their rated hydro-
static test pressure if greater than this amount without developing leak-
age or permanent distortion; and

3. Be equipped with suitable primary flame safeguard, safety controls,
Iimit switches and burners, or electric elements as required by the appli-
cable standards listed in s. ILHR 41.105.

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

(c) Pressure vessels used for the storage of water at water tempera-
tures not exceeding 210° F. Such vessels may contain a steam or hot
water coil or heat exchanger, provided the stream is at or below a pres-
sure of 15 psig and the hot water is at or below a pressure of 160 psig and
a temperature of 250° F; and :

(d) Pressure vessels used for water conditioning and fltration.

Register, October, 1984, No. 346
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(2) VESSEL IDENTIFICATION. The vessels listed in sub. (1) (b), (¢} and
(d) shall be identified with the manufacturer’s name, a serial number, the
allowable working pressure and the year fabricated.

(8) 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-A.

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

1. Listed by AGA, UL or ASME when heat inputs are less than or
eq:.éal to 200,000 Btu per hour and temperatures do not exceed 210° F;
an

2. Listed by ASME when heat inputs exceed 200,000 Btu per hour.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. {1) (intro. par.} and (1) (a), Regis-
ter, May 1974, No. 221, efi. 6-1-T4; am. (1) {¢) and r. and recr. (1) {intro.) and (a}, Register,
May, 1978, No. 269, eff. 6-1-78; r. and recr. Register, February, 1984, No. 338, eff. 3-1-84.

ILHR 41.54 Multi-boiler installation. (1) HOT WATER HEATING BOILERS.
When hot water heating boilers are installed in multiples with a2 common
header and a common return, isolation valves may be eliminated be-
tween units and they may be considered one boiler provided:

(a) No single unit exceeds 500,000 Btu per hour output;

{b) Each unit has a pressure-relief device as required by the ASME
code listed in Table 41.10-A or the common header has a pressure-relief
device(s) with sufficient relieving capacity for all units in the installation.

(¢) Each unit has operating controls and safety controls acceptable to
the department; and

(d) 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, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, May, 1978, No.
269, eff. 6-1-78.

ILHR 41.55 Pressure gauges for air receivers. (1) Air receivers shall be
equipped with an indicating pressure gauge so located as to be readily
visible.

(2) The dizl of the pressure gauge shall be graduated to approximately
double the pressure at which the safety valve is set, but not less than one

and one-half times that pressure.
History: Cr. Register, May, 1974, No. 221, eff. 6-1-74.

ILHR 41.56 Power piping. Power piping, as defined in s. ILHR 41.02
(13p), and boiler external piping within the scope of Section I of the
ASME code listed in Table 41.10-A, shall be installed in accordance with
the ANSI standard for power piping, including addenda, listed in Fable
41.10-A. This section applies to new systems as well as all replacements,
modifications and alterations to existing systems.

History: Cr. Register, September, 1978, No. 273, eff. 10-1-78; am. Register, February, 1934,
No. 338, eff. 3-1-84.

Register, October, 1984, No. 346
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ILHR 41.57 Organic fluid heat transfer systems. Boilers and coil type
heaters which utilize organic thermal fluids as a heat transfer media shall
be designed, constructed and installed in accordance with the ASME
standards adopted under s. ILEHR 41.10.

History: Cr. Register, February, 1984, No. 338, eff. 3-1-84.

Register, October, 1984, No. 346
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PART VI
EXISTING INSTALLATIONS

ILHR 41.60 Application. (1) The provisions of ss. ILHR 41.60 through
41.99 shall apply to boilers installed prior to January 1, 1957.

(2) Pressure vessels installed prior to January 1, 1957 shall meet the
rei:luirements of s. ILHR 41.99, pressure relief devices for pressure ves-
sels.

eﬂ_Histo;y: Cr. Register, April, 1961, No. 84, eff. 5-1-61; am. (2), Register, May, 1974, No. 221,
. 6-1-74,

ILHR 41.61 Maximum allowable working pressures. (1) The maximum
allowable working pressure on a boiler is the safe pressure at which the
boller may be operated as determined by the provisions of ss. ILHR
41.60 through 41.99, inclusive, of this code.

(2) No boiler shall be operated at a pressure in excess of the maximum
allowable working pressure for such boiler.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.62 Code constructed vessels. Any boiler that has been con-
structed and stamped in accordance with the rules and regulations 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 al-
lowed and may be operated at the maximum working pressure stamped
on its shell providing the vessel is unaltered, in good working order, and
not deteriorated by age or corrosion. For unstamped boilers, the operat-
ing pressure shall be determined by using ss. ILHR 41.63 through 41.76,
inclusive,

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.83 Pressure calculations for shells. The maximum allowable
working pressure to be allowed on the shell of a boiler shall be determined
from the following formula:

P= TS. xt x E
R < F.S.

where P= ;naﬁimum allowable working pressure, pounds per square
ineh,

T.S.=_tensile strength of shell plate, pounds per square inch,

t= minimum thickness of shell plates, inches,

E= efficiency of longitudinal joint—method of determining which is
given in s. ILHR 41.73,

R = inside radius of the outside course of the shell,

F.S.= lowest factor of safety allowed by s. ILHR 41.70.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.64 Pressure calculations for fiat heads and flat surfaces. The
maximum allowable working pressure on flat surfaces of boilers shall be
determined by the following formula:

P= T.8. x t?

0.6 x 42 x P.S.

Register, February, 1984, No. 338
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where P= _malriimum 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 maxi-
murn 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, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.65 Pressure calculations fer dished heads. The maximum al-
lowable working pressure on unstayed dished heads shall be determined
by the following formula:

Pressure on concave side (plus head)

P= 2 x P8 x E x t
8.33 x L

Pressure on convex side (minus head)

P=2 x T.8. x E x t x 0.6
8.33 x L

where t= thickness of plate, inches,

P= maximum allowable working pressure, pounds per square inch,

T.S.= tensile strength, pounds per square inch,

L = radius to which the head is dished, measure on the concave side of
the head, inches,

E= efficiency of weakest joint used in forming the head (exclusive of
the joint to the shell); for seamless heads, E= 1.00.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.67 Pressure calcalation for furnaces and circular flues. The
maximum allowable working pressure on furnaces of vertical boilers and
ci{cullar flues shall be determined as indicated in ss. ILHR 41.50 and
41.51.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.
ILHR 41.68 Boiler plaie thickness. (1) 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.

(2) Seamless shells for miniature boilers may be constructed of 3/16
inch boiler plate.
History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.6% Other methods of instailing safety devices and other appli-
ances. Where the ASME codes listed in s. ILHR 41.10 permit other

Register, Febrmary, 1984, No. 338
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methods of installing safety devices and other appliances on boilers,
these methods may be used on existing boilers.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. Register, May, 1974, No. 221, eff.
6-1-74.

ILHR 41.78 Factor of safety. Maximum allowable working pressure
shall be determined by using a factor of safety of at least 5 except as
provided in 5. ILHR 41.62.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

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 and 45,000 pounds per square inch for wrought iron, 30,000 pounds
per square inch for copper and 10,000 pounds per square inch for cast
iron. The resistance to crushing of mild steel shall be taken as 95,000
pounds per square inch of cross sectional area.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. Register, February, 1984, No.
338, eff. 3-1-84.

ILHR 41.72 Shearing strength of rivets. (1) MAXIMUM PER SQUARE
INCH. The maximum shearing strength of rivets per square inch of cross-
sectional area shall be taken as follows:

Ultimate strength

Pounds per
Square inch

Iron rivets in single shear ....................... 38,000
Iron rivets in double shear ...ccccevveevereennn. 76,000
Steel rivets in single shear ...................... 44,000
Steel rivets in double shear ...ccovecveveeeeanne. 88,000

(2) RIVET DIMENSIONS AFTER DRIVING. When the diameter of the rivet
holes in the longitudinal joints of a boiler is not known, the diameter and
cross-sectional area of rivets, after driving, shall be taken from Table 3.

Register, February, 1984, No. 338
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TABLE 3
Thickness of Plate 147 9/32" 5/16" 11,32~ 3/8" 3,8 13,32~
0.25"  0.2812" 0.3125" 0.34375" 0.375" 0.3795” 0.40825"
Diameter of Rivet i1/16"  11/18" 3/4" 374" 374" 13/16~  13/16"
after Driving up to  Owver 2~
and piteh
including
2" pitch
Cross sectional area of 0.3712 0.37T12 0.4418 0.4418 0.4418 0.5185 0.5185
rivet after driving sq.in. sg.im. sg.in. sqg.in. sg.in.  sq.in.  sq.in.
Thickness 7i/16" 716" 15/32" 1,2 9,;16" 5/8"
of Plate 0.4375" 0.4375" 0(.46875 0.5* 0.5625" 0.625"
Diameter of Rivet T/8" 15716 15/16" 15/16" 1-1716* 1-1/16"
after Driving up to over
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 8q. in.  sq.In. Q. in. =5q.in. sq.in. sq. in.

Histery: Cr. Register, April, 1961, No. 64, eff. 5-1-81; am. table, Register, February, 1982,

No. 314, eff. 3-1-82.

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

(1) For riveted joints, calculate according to ss. ILHR 41.50 and 41.51
using the values stated in ss. ILHR 41.71 and 41.72.

(2) For welded joints, calculate by reference to Table 4.

Register, February, 1984, No. 338
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TABLE 4

ILHR 41

MAXIMUM ALLOWABLE EFFICIENCIES FOR FUSION

WELDED JOINTS

Type of Joint

Limitations

Maximum Joint
Efficiency (Per Cent}

Double-Welded Butt None B0
Joint
Single-Weided Butt Joint Longitudinal joints not over 1-1/4" 80
with Backing Strip thick. No thickness limitations on eir-

cumferential joints.
Single-Welded Butt Joint  Circumferential joints only not over 70
without Backing Strip 5/8" thick.
Double-Welded Longitudinal joints not over 3/8" 60
Full-Fillet thick, Circumferential joints not over
Lap Joint /8" thick.
Single-Welded Full-Fillet Circumnferential joints only not over 50
Joints with Plug Welds 5/8” thick and for attachments of

heads not over 24” outside diameter

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

only with use of fillet weld on inside

shell; for attachments to heads hav-

ing pressure on either side, with fillet

weld on outside of head flange only,

to shells not over 24" inside diameter

and not over 1/4” required thickness.
Forged Weld None 70
Brazed Steel None 30
Brazed Copper l None 90

Histery: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

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
as shown in ss. ILHR 41.50 and 41.51. -

History: Cr. Register, April, 1961, No. 64, eff, 5-1-61.

ILHR 41.75 Ligaments between diagonal tube holes. When a shell or
drum is drilled for tube holes in a line diagonal with the axis of the shell or
drum, the efficiency of the ligament between the tube holes shall be deter-
mined as shown in ss. ILHR 41.50 and 41.51.

Histery: Or. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.76 Maximum pressure for cast iron boilers.. (1) The maximum
allowable working pressure on.a steam boiler constructed wholly or prin-
cipally of cast iron shall not exceed 15 pounds per square inch.

Register, February, 1984, No. 338
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(2) The maximum allowable working pressure on boilers, the tubes of
which are secured to cast iron headers, shall not exceed 16C¢ pounds per
square inch.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.77 Safety or relief valves required on boilers. Every boiler shall
have one or more safety or relief valves set at or below the maximum
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, April, 1961, No. 64, off. 5-1-61.

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

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

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

per hour = Maximum Btu input per hour x 0.75
1000

(¢) Actual evaporation test.

(d) For power boilers, heating boilers and miniature boilers, on the
basis of boiler heating surface or waterwall heating surface as given in
Table 5.

TABLE 5

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

Firetube Watertube
Surface Boilers Boilers
Boiler heating surface
Hand-fired?..ceerevrrecrcensrsesmeenns 5 6
Stoker-fOred...coo e i 8
0il, gas, or pulverized fuel
Bred .oovueeeecmrireenreamasncsresnnmnrens 8 10
Waterwall heating surface
Hand-firedZ ... vrerecrrceeciscmccnnsnns 8 8
Stoker-fired....cccivevcmcraicnirearassrias 10 12
0il, gas, or pulverized fuel
Bred .o 14 16

1. The minimum safety valve or safety relief valve relieving capacity for electric boilers
shall 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-Gred boilers.

Register, February, 1984, No. 338
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(3) On power boilers one of more safety valves on the boiler preper
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
onla, boiler shall not exceed 10% of the highest pressure to which any
valve is set.

(4) Safety valves shall be constructed in accordance with the
standards as specified in s. ILHR 41.50.

(6) 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 in any event 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) The safety valve or 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 spindle vertical, when possible.

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

(a) 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.

{b) 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) (a) The spring in a safety valve in service for pressures up to and
including 250 pounds shall not be used for any pressure more than 10%
above or 10% below that for which it was desig =2d. For higher pressures,
the spring shall not be used for any pressure meore than 5% above or 5%
below that for which it was designed.

(b} If the operating conditions of a 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) Every superheater shall have one or more safety valves near the
outlet. The discharge capacity of the safety wvalve or 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 valve or valves on the boiler, as
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distinct from the superheater, is at least 75% of the aggrepgate valve
capacity required. A soot-blower connection may be attached to the
same outlet from the superheater that is used for the safety wvalve
connection.

(10) (a) Every boiler shall have outlet connections for the required
safety valve or wvalves, independent of any other outside steam
connection. The area of the boiler opening or openings shall be at least
equal to the aggregate areas of inlet connections of all of the safety valves
to be attached thereto. 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 such collection pipes shall be at least %” in
diameter and the least dimension in any other form of opening for inlet of
steam shall be 4”.

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

(¢) When boilers allowed different pressures are connected to a
common steam main and all safety valves are not set at the lowest
pressure allowed, no safety valve shall be set to exceed by more than 50%
the lowest pressure allowed.

(d) For conditions exceeding those specified in par. {¢), the case shall
be referred to the department for decision.

History: Cr. Register, April, 1861, No. 64, eff. 5-1-61; am. (4) and (10} (d), Register, May,
1974, No. 221, eff. 6-1-7T4; am. {4), Register, February, 1982, No. 314, eff. 3-1-82;: am. (2) {d)
and r. and recr. Table 5, Register, February, 1984, No. 338, off. 3-1-84.

TILHR 41.79 Water-relief valves for hot water boilers. (1) Each hot water
boiler shall have one or more 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) Relief valves shall be constructed in accordance with the standards
as specified in s. ILHR 41.50.

(3) Water-relief valves shall be attached directly or as close as possible
to the boiler without any unnecessary intervening pipe or fitting. A
water-relief valve shall not be connected to an internal pipe in the boiler.
Water-relief valve shall be connected so as to stand upright with the
spindle vertical when possible.

(4) No shut-off of any description shall be placed between the water-
relief valve and the boiler, nor on discharge pipes between such valve and
the atmosphere.

(5) When a discharge pipe is used its area shall be not less than the area
of the valve or aggregate area based on the nominal diameters of the
valves with which it conneects. The discharge pipe shall be pitched away
from the valve to prevent water from lodging in the upper part of the
valve or in the pipe. The water-relief valve shall be so located and piped
that there will be no danger of scalding attendants.
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(6) The required water-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) The water-relief valve capacity for each hot water boiler shall be
such that the valve or valves will relieve all the pressure that can be
generated by the boiler without allowing the pressure to rise more than 3
pounds above the maximum allowable working pressure of the boiler.

(8) Every boiler shall have proper cutlet connections for the required
water-relief valves, independent of any other connection outside the
boiler. The area of the opening or openings shall be at least equal to the
aggregate area based on the nominal diameters of all of the water-relief
valves with which it connects.

History: Cr. Register, Aprii, 1961, No. 64, eff, 5-1-61; am. (2), Register, May, 1974, No. 221,
eff. 6-1-74; am. (2), Register, February, 1982, No. 314, eff. 3-1-82.

ILHR 41.80 Thermometers for hot water boilers. Every hot-water botler
shall have a thermometer so located and connected that it shall be easily
readable when observing the water pressure or altitude. The
thermometer shall be so located that it shall at all times indicate the
tgmperature in degrees Fahrenheit of the water in the boiler, at or near
the outlet.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61].

ILHR 41.81 Waier 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 following
location except that in all cases it shall be so placed as to give adequate
protection to those parts of a boiler proper subject to the heat of the
products of combustion:

(1) Horizontal return tubular boilers—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 2 inches.

(2) Locomotive type boilers—3 inches above the highest part of the
crown sheet.

(3) Vertical fire tube boilers—not less than % the length of the tube
above the lower tube sheets.

(4) Water tube boilers—as specified by the manufacturer.

(5) Scotch marine type boilers—3 inches above the combustion
chamber top.

MNote: For Dry Back, see sub. {1).
(6) Cast iron boilers—as specified by the manufacturer.

(7) Other types and designs—{for other types and new designs the
location shall be fixed by the manufacturer subject to approval by the
department.

ﬂ'Hfi;im'-?y: Cr. Register, Aprii, 1961, No. 64, eff. 5-1-61; am. {7), Register, May, 1974, No. 221,
eff. ~T4.
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ILHR 41.82 Gage cocks. (1) Every steam boiler, except those exempted
below, shall have 3 gage cocks located within the range of the visible
portion of the water glass.

{2) The following boilers shall not be 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.

{c) Boilers which have 2 remote water level indicators in addition to
the required water glass.

(d) Miniature boilers.

(3) 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.

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

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

{2) The minimun;n size of the pipes connecting the water column to a
boiler shall be 1 inch. Water-glass fittings or gage cocks may be
connected directly to the boiler.

(3) 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) 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. For the
firebox types of 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) When shut-offs are used on the connections to a water column, they
shall be either cutside-screw-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. Register, April, 1961, No. 64, eff. 5-1-81.
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ILHR 41.84 Pressure gages. (1) {(a) Every botler shall be provided with
a pressure gage connected to the upper part of the boiler and sc 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 operatton.

{(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) The dial of the pressure gage shall be graduated to at least one and
on?—lﬁalf times the pressure at which the safety or relief valve is set except
as follows:

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

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

(3) (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) The pressure gage dial shall at all times be protected by a
transparent cover and shall be kept clear at all times. This gage should be
so located as to be readily visible to the operator.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61_

ILHR 41.85 Stop valves on pressure discharge outlets. (1) Each pressure
discharge outlet on miniature and power boilers, except safety 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) 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.

(3) {a) When a stop valve is so located that water can accumulate,
drains shall be provided.

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

(4) Each superheater shall be equipped with at least one drain so
located as will most effectively provide for the proper operation of the
apparatus.

History: Or. Register, April, 1961, No. 64, eff. 5-1-61.
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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, April, 1961, No. 64, eff. 5-1-51.

ILHR 41.87 Bottom blow-off or drain. (1) Connected to the lowest space
practicable of each boiler, there shall be a bottom blow-off pipe fitted
with a valve or cock. The wvalves shall be of straightway or angle
construction and cocks shall have the plugs held in place with a gland or
guard. Straightway globe valves of the ordinary type or valves of such
type that dams or pockets can exist for the collection of sediment, shall
not be used on such connections.

(2) A surface blow-off shall not exceed 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.

(3) (a)Each boiler shall have a bottom blow-off pipe, fitted with a
valve or cock, in direct connection with the lowest water space
practicable. The maximum size of pipe and fittings shall be 2% inches and
the minimum size shall be 1 inch except that for boilers with 100 square
feet of water heating surface or less and low pressure steam boilers the
minimum size of pipe and fittings may be % inch. Straightway globe
valves of the ordinary type or valves of such type that dams or pockets
can exist for the collection of sediment, shall not be used on such
connections.

(b) The bottom blow-off 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 herein specified. In such case, the blow-
off shall be so located that the connection may be completely drained.

(4) A bottom blow-off 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} (a) For power boilers, the bottom blow-off pipe or pipes shall be of
wrought iron or steel and shall be at least extra heavy.

(b) The fittings between a power boiler and the required bottom blow-
off valve or valves shall be of steel, cast steel or malleable iron and shail
be not less than extra heavy construction for pressures not exceeding 150
pounds per square inch.

(¢) For pressures exceeding 150 pounds per square inch such fitting
shall be of steel construction and not less than extra heavy.

(d) Cast iron pipe and fittings shall not be used in the bottom blow-off
pipe between the boiler and the bottom blow-off valve or valves.

(6) (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 blow-off pipe shall have 2 slow-
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opening valves, or one slow-opening valve and a cock, and such valves, or
vaive and cock, shall be at least extra heavy construction. On a boiler
having multiple blow-off pipes a single master valve may be placed on
the common blow-off pipe from the boiler, in which case only one valve
on each individual blow-off is required. Two independent valves, or a
valve and a cock may be combined in one body provided the combined
fitting is the equivalent of 2 independent valves, or a valve and a cock, so
th}a]t the failure of one to operate could not affect the operation of the
other.

(b} Every traction and portable boiler shall have a bottom blow-off
valve; when the maximum allowable working pressure exceeds 125
pounds per square inch, the blow-off valve shall be at least extra heavy.

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

_(d) The blow-off valve or valves shall be the full size of the blow-off
pipe.

(7) A bottom blow-off 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) An opening in the boiler setting for a blow-off pipe shall be
arranged to provide for free expansion and contraction.

(9) See s. ILHR 41.11 for required boiler blow-down equipment.
History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.88 Feed pipe. (1) (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 outlet line will not be required to have
a stop valve in the return pipe.

(b) (_)n low pressure steam boilers, the return pipe loop connection
shown in Fig. 1 may be used in place of the check valve.

(2) {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.

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



WISCONSIN ADMINISTRATIVE CODE

iLHR 41

46

+ 0007 A3IAQ S1 ¥3A0

7N N 0007 ©OL ISZ 51 0L 4 ¥34Q
Y, ! 5637 0 057 537 Y0 &
SaWONl "3ZiG6 AN /S8T 'dYD 17 8%

d907 ONRzivnt3 GAIYA AL3IVS 40 'VadyY IUVYO

Fy )
RO
W SSYTO 33UV anL 40 @] Y

ldvd 3781514 1S3M0T
AR S| HIIHM T3A3T7
JIYM F4VG L$IMOT

AN

(aasn 31)
"JATVA z%ﬁm/

wv _““

/
‘371915504 Sy
35070 SY LIINNOD

—
R.ssy10 AILYM

(aasp 4¢)
AN d0LG

‘IS Y01 Molag a17gv)a3s
37918594 SY 1231 Sy LD3ANNOD
d00] ONIZITwnd3
NOILLJANNOD d00T ddld NUNLIH

1314

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



DEPT. OF INDUSTRY, LABOR & HUMAN RELA;}“}IIRONS 47
a1

(3) 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} (a) Means shall be provided for feeding a boiler against the
maximum allowable working pressure or the pressure at which the safety
valve is set to blow.

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

(5) Every boiler and its piping system shall be provided with a water
supply line from an outside source of water supply In order to repiace the
water leaving the system through leakage, process work, or other
Teasons.

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

(b) On low pressure steam and hot water boilers, the water supply line
shall be connected to the botler 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) A heater for oil or other liquid harmful to boiler operation shall not
be installed directly in the steam or water space within a boiler. Where
an external type heater for such 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, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.89 Combustion regulators for boilers. (1) 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) 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.

Mistory: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.91 Washout and inspection openings. (1) All boilers shall be
provided with suitable manhole or handhole openings, except special
types where they are manifestly not needed or used.

(2) All horizontal fire tube boilers shall be required to have the
following manhole or handhole openings:
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{(a) A manhole in the front head below the tubes for:
1. Horizontal return tubular power boilers over 54 inches in diameter.

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

3. For smaller boilers a handhole may be used in place of the manhole.
(b) A manhole in the upper part of the shell or head for:

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

2. Bcotch marine power boilers over 54 inches in diameter.
3. Low pressure steam boilers over 60 inches in diameter.
4. For smaller boilers a handhole may be used in place of the manhole.

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

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

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

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

(3) (a) A vertical fire tube boiler, except boilers 24 inches or less in
diameter shall have not less than 4 handholes located as follows: 2 in the
shell at or about the line of the crown sheet or lower tube sheet; 2 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
inches internal diameter having less than 10 square feet of water heating
surface need not have more than 2 such washout plugs, one of which may
be used for the attachment of the bottom blow-off valve. The threads of
the washout plugs shall be of non-ferrous material.

{4) Where handholes are provided, such handholes shall not be less
than 2% inches by 3% inches in size.

(5) Washout plugs, except for vertical fire tube boilers, shall be not less
than 1% inch pipe size and shall have threads of non-ferrous materials.

(6) Every cast iron boiler shall be provided with washout openings to
permit the removal of any sediment that may accumulate therein.
‘Washout openings may be used for 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.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.92 Manholes. Where manholes are provided, such manholes
shall be not less than 11 inches by 15 inches, or 10 inches by 16 inches in
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size. A circular manhole opening shall be not less than 15 inches in
diameter.

History: Cr. Register, April, 1961, No. 64, eif. 5-1-61.

ILHR 41.94 Threaded openings. (1) All pipe threads shall conform to
the American Pipe Thread standard and all connections one inch pipe
size or over shall have not less than the number of threads given in Table
6. For smaller pipe connections there shall be at least 4 threads in the
opening.

(2) If the thickness of the shell of the boiler is not sufficient to give such
number of threads a construction shall be employved which will provide at
least the required number of threads.

TABLE §
MINIMUM NUMBER OF PIPE THREADS FOR CONNECTIONS
TO BOILERS
SBize of pipe connections, 2% to4 4% to 6
INCHES canricaecemnncmrnnnneas 1&1% 1% &2 incl incl 7T&8 9 & 10 12
Number of threads, per
1170 | OSSO 11% 11% 8 8 8 g B

Minimum number of
threads required for
OPEOIME . .orieenasrnsncnennans 4 5 7 8 10 12 13

Minimum thickness of

material required to

give above number of

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

History: Cr. Register, April, 1961, No. 64, efi. 5-1-61.

ILHR 41.95 Boiler setiing and installation. (1) A horizontal return
tubular boiler over 72 inches in diameter shall be supported from steel
hangers by the outside suspension type of setting, independent of the
boiler side walls. The hangers shall be so designed that the load is
properly distributed between the rivets attaching them to the shell and
so that no more than 2 of these rivets come in the same longitudinal line
on each hanger. The distance girthwise of the boiler from the centers of
the bottom rivets to the center of the top rivets attaching the hangers
shall be not less than 12 inches. The other rivets used shall be spaced
evenly between these points. If more than 4 hangers are used they shall
be set in 4 pairs.

(2) A horizontal return tubular boiler over 54 inches and up to and
mcludmg 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. A horizontal return tubular boiler up to and
including 54 inches in diameter shall be supported by the outside
suspen}slion type of setting, or by not less than 2 steel or cast iron brackets
on each side.

(3} 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 lugs or
hangers shall not exceed 8% of the strength given in s. ILHR 41.72.
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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. Strength welding may be used, if done
in accordance with ss. ILHR 41.50 and 41.51.

_ (4) 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) The upper surface of the fire grate of an internally fired boiler of the
open bottom locomotive, vertical fire tube or similar type, shall 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, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.96 Access and firing doors. The minimum size of an acccess
door to be placed in a botler setting shall be 12 inches by 16 inches or
equivalent area, 11 inches to be the least dimension in any case.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.97 Water tube boiler doors. A water tube botler shall have the
firing doors, furnace inspection doors and clinker doors of the inward
opening type, unless such 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, April, 1961, No. 64, eff. 5-1-61.

ILHR 41.99 Pressure relief devices required for uniired pressure vessels,
(1) 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) The relieving capacity of the pressure relief device shall be equal to
or greater than the input to the vessel or shall be great encugh to prevent
the pressure in the vessel from rising more than 10% above the maximum
allowable working pressure of the vessel.

(3) Safety wvalves and safety relief valves shall be constructed in
accordance with the standards as specified in s. ILHR 41.50.

{(4) Rupture disks may be used in lieu of safety valves on vessels
containing substances that may render a safety valve inoperative, or
where a loss of valuable material by leakage should be avoided, or
contamination of the atmosphere by leakage of noxicus gases must be
avoided. Such rupture disks shall be tested, marked, and installed in
accordance with the ASME codes listed in s. ILHR 41.10.

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

{(6) Each safety 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 or relief valve or escape pipe. When a pressure vessel is fitted
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with 2 safety 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 safety or relief valves. No valve of any
description shall be placed between the safety or relief valve and the
pressure vessel, nor on the escape pipe between the safety or relief valve
and the atmosphere.

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

(8) When the capacity of the safety valve on an existing tank for con-
taining gases is not known, the relieving capacity of such safety valve
shall be determined from Table 7. Such safety valves shall not exceed 4
inches in diameter.

TABLE 7

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

Diameter of Gage pressure, pounds
Valve
{inches) 50 100 150 200 250 300 350 400
1/4 53
12— 20 32 42 51 59 67 74 111
34 ————o 37 59 78 96 112 127 141 176
1 58 94 124 152 i78 202 224 248
1-1/4 ——M — 84 135 180 221 259 293 325 _
1-1/2 e 114 186 248 302 354 400 444 —_
2 189 306 410 501 592 668 T4l ——
2-1/2 ——8—— 282 457 613 750 280 998 1114 _
3 393 638 856 1650 1230 1398 1557 —_—
Diameter of Gage pressure, pounds
Valve
{inches) 500 600 200 1000 1200 1600 2000 2400
1/4 e 61 70 84 a7 109 128 147 167
1/ i i29 147 17 205 230 270 304 330
3/4 e 224 232 242 346 386 423 474 518
1 286 324 390 450 500 586 _
1-1/4 e 874  —. 509
é-112 — 472 _ 634
2-1/2
3

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (3] and (4), Register, May, 1974,
No. 221, eff. 6-1-74; am. (3), Register, February, 1982, No. 314, eff. 3-1-82; am. (1), Register,
February, 1984, No. 338, eff. 3-1-84.
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PART 1
WELDED REPAIRS AND ALTERATIONS

ILHR 42.0F Rules and reports. (1) WELDED REPAIRS OR ALTERATIONS.
Welded repairs or alterations to any boiler or pressure vessel or their fit-
tings, settings, or appurtenances shall be completed in accordance with
the requirements of ss. ILHR 42.01 through 42.17. Other methods may
be acceptable provided they are approved by the department. In the ab-
sence of specific rules, the rules for new construction shall apply. No
welded repair or alteration shall be made without the approval of an au-
thorized inspector who shall, if it is considered necessary, inspect the cb-
ject before granting an approval.

(2) ADDITIONAL REQUIREMENTS FOR ALTERATIONS. {a) Alterations to
boilers and pressure vessels, with the exception of rerating with no physi-
cal change in the boiler or pressure vessel, shall be performed by an or-
ganization in possession of a valid ASME certificate of authorization,
provided the alterations are within the scope of such authorization.

(b) 1. The organization responsible for the preparation of the report of
alteration shall alsc be responsible for adding a nameplate to the boiler or
pressure vessel.

2. The stamping or namplate shall be applied adjacent to the original
manufacturer’s stamping or nameplate in letters at least 5/32 inch high.

3. The nameplate for rerating when no physical change is made in the
boiler or pressure vessel shall be as follows:

RERATED BY

PSI AT F
(MAWP) {Temp)

(Date Rerated)

4. The nameplate for all other alterations to a boiler or
pressure vessel shall be as follows:

ALTERED BY

PSI AT .
(MAWDP) {Temp)

{ Manufacturer’s Alteration Number, if used)

{Date Altered)
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(¢) A copy of the original manufacturer’s data report and any required
manufacturer’s partial data reports shall be a part of the completed re-
port of alteration and shall be attached thereto. Where the manufac-
turer’s data report is unavailable, documentation acceptable to the de-
partment shall be submitted.

(d) A pressure test shall be applied after the alteration has been com-
pleted, 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 testing or ul-
trasonte testing may be utilized.

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

(3) EXAMPLES OF REPAIRS. (a) Weld repairs or replacements of pres-

sprle parts or attachments that have failed in a weld or in the base mate-
rial.

(b) The addition of welded attachments to pressure parts, such as:
1. Studs for insulation or refractory lining;

2. Hex steel or expanded metal for refractory lining:

3. Ladder elips;

4. Brackets;

5. Tray support rings;

6. Corrosion-resistant strip lining;

7. Corrosion-resistant weld overlay;

8. Weld buildup of wasted areas.

(¢} Replacement of heat exchanger tube sheets in accordance with the
original design.

(d) Replacement of boiler and heat exchanger tubes where welding is
involved.

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

(f) Replacement of pressure retaining parts identical to those existing
on the boiler or pressure vessel and described on the original manufac-
turer’s data report. For example:

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.

3. Rewelding a circumferential or longitudinal seam in a shell or head.

4. Replacement of nozzles.

(g) Installation of new nozzles or openings of such a size that r_einforpe-—
ment is not a consideration. For example, the installation of a 8-inch pipe
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size nozzle to a shell or head of 3-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 3 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.

(n) Seal welding of butt straps and rivets.

(4) EXAMPLES OF ALTERATIONS. (a) To increase the maximum allow-
able working pressure or temperature of a boiler or pressure vessel re-
gardless of whether or not a physical change was made to the boiler or
pressure vessel.

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

{¢) A change in the dimensions or contour of a pressure vessel.

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

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

(f) Replacement of a pressure retaining part in a pressure vessel or a
boiler with a material of different nominal strength or nominal composi-
tion from that used in the original design.

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

(5) RECORD OF REPAIR OR ALTERATION. (a) Except as provided in par.
(b), anyone making welded repairs or alterations in accordance with
these rules shall furnish the department with a report of every welded
repair or alteration. The report shall be signed by the authorized inspec-
tor who inspected 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 form
SB-150.

(b) The following items are exempt only from the reporting require-
ments of par. (a):

1. The welded repair or replacement of tubes in boilers or pressure ves-
sels; and
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2. The welded repair or replacement of piping, nozzles, valves and fit-
tings of 2-inch nominal pipe sizes and smaller.

(e) All other requirements of ss. ILHR 42.01 to 42.17 shall apply.
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STATE OF WISCONSIN
DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS
SAFETY AND BUILDINGS DIVISION
201 East Washingion Avenne
Post Ofice Box 7969
Madison, Wisconsin 53707

Record of Repair or Alteration

Completed on: Power Boiler [ 'Wis. Reg. No.
Heating Boiler 0O NE No.
Pressure Vessel [ Serial No.
Miniature Boeiler O Other
Mid. by:
Work completed by contractor
{Name)

Address:

(Zip)
Located in the plant of

(Name of owner)

Address:

(Zip)

Deseription of repair:

{Use reverse side for sketch description of repair or alteration.)
Hydrostatic Test psig

Repair or alterations were made in accordance with the requirements of the Wisconsin De-
partment of Industry, Labor and Human Relations, Wis. Adm. Code Chapter ILHR 42. The
welding was completed by

{IName of Welder )
who has made the test requirements of said rules.

Signed by
{ Welding Process) {Contractor Representative)
Dated

{Welding Procedure}

I, the undersigned, have inspected the work described in the report and state that to the best
of my knowledge and belief, this work has been done in accordance with the requtrements of
Wis. Adm. Code Chapter ILHR 42. By signing this certificate, neither the inspector nor the
inspector’s employer makes any warranty, expressed or implied, concerning the work de-
seribed in this report. Furthermore, neither the inapector nor the inspector’s employer shall be
liable in any manner for any personal injury or property damage or loss of any kind arising
from or connected with this inspection, except such liability as may be provided in a policy of
insurance which the inspector’s insurance company may issue upon said object and then only
in accordance with the terms of said policy.

Authorized Inspector-—Wis. Com. No. Employed by
Date
SB-190
Rev. 1979
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History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr., Register, May, 1974, No.
221, eff. 6-1-74; am. (1) and (2}, er. (3), Register, May, 1978, No. 269, eff. 6-1-78; r. and recr.,
Register, June, 1980, No. 294, efi. 7-1-80; am. form, Register, February, 1982, No. 314, eff. 3-
1-82; r. and recr. (2) (), cr. (4} {f) and (g}, am. {5), Register, February, 1984, No. 338, eff. 3-1-

ILHR 42.02 Hydrostatic test or nondestructive testing. If, in the opinion
of the authoerized inspector, a hydrostatic test is necessary, such a 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
hydrostatic test, if approved by the authorized inspector, radiographic
testing, ultrasonic testing, or other applicable nondestructive testing of
the repair may be utilized. Such 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 a
test is conducted at 1-% times the maximum allowable working pressure (MAWDP) and the

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr., Register, May, 1974, No.
221, eff. 6-1-74.

ILHR 42.05 Welding procedure. Anyone undertaking repairs or altera-
tions shall have available at the job site a written welding procedure
spectfication acceptable to the authorized inspector that shall be fol-
lowed in making the necessary repair and also a record of procedure qual-
ification tests. Welding procedure specifications shall have been prepared
and qualified in accordance with the requirements of section IX of the
ASME code.

History: Cr. Register, April, 1561, No. 64, eff. 5-1-61; r. and recr., Register, June, 1980, No.
294, eff. 7-1-80.

ILHR 42.06 Welders. (1) WELDER QUALIFICATIONS. Anyone undertak-
ing repairs or alterations shail have available at the job site records of
welder qualification tests showing that each welder to be employed on
the work has satisfactorily passed tests as prescribed in section IX of the
ASME code.

{2) WELDING TESTS; RESPONSIBILITY; INSPECTOR’S DUTY. Preparation
of welding procedure specifications and the conducting of tests of proce-
dures and welders shall be the responsibility of the party undertaking
repairs or alterations. Before repairs or alterations are started, it shall be
the duty of the inspector to be satisfied by examination of the written
welding procedure and records of gualification tests that procedures and
welders have been properly qualified as required in section I1X of the
ASME code. Witnessing of the tests by the inspector shall not be manda-
tory but the inspector shall have the right to call for and witness the
making of test plates by any welder, at any time, and to observe the
physical testing of such plates.

History: Cr. Register, April, 1961, No. 64, efi. 5-1-61; r. and recr., Register, June, 1980, No.
294, eff. 7-1.80.

ILHR 42.07 Cracks, permissible welded repairs. A repair of a defect,
such as a crack in a welded joint or base material, shall not be made until
the defect has been removed. A suitable nondestructive examination
method shall be used to assure complete removal of the defect. If the
defect penetrates the full thickness of the material, the repair shall be
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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 erack is likely to recur, considera-

tion should be given to removing the cracked area and installing a patch or other corrective
measures.

(1) Cracks in unstayed shells, drums or headers of boilers or pressure
vessels may be repaired by welding, providing the cracks do not extend
between rivet holes in a longitudinal seam or parallel to a rivet seam
within 8 inches, measured from nearest caulking edge. The total length
of any one such crack shall not exceed 8 inches. Cracks of a greater length
may be welded, provided the complete repair is radiographed and stress
relieﬁre(cii in accordance with s. ILHR 42.14. See Figure 2 for acceptable
methods. :

{2) Cracks of any length in stayed areas may be repaired by fusion
welding except that multiple or star cracks radiating from rivet or
staybolt holes shall not be welded. See Figure 2 for acceptable methods.

{(3) Cracks of any length in unstayed furnaces may be welded, pro-
vided the welds are thermally stress relieved in accordance with s. ILHR
42.14. 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 specifically
approved by the department. See Figure 3 for acceptable methods.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr., Register, June, 1980, No.
294, eff. 7-1-80.

ILHR 42.08 Corroded surfaces and seal welding. (1) Corroded areas in
stayed surfaces may be built up by fusion welding, provided the remain-
ing plate has an average thickness of not less than 50% of the original
thickness, and further provided that the areas so affected are not suffi-
ciently extensive to impair the safety of the object. See Figure 4 for ac-
ceptable welding methods.

{2) Corroded areas around manhole or handhole openings in either
stayed or unstayved plates may be built up by fusion welding, provided
that the average loss of the thickness does not exceed 50% of the original
plate thickness and that the area to be repaired does not extend more
than 3 inches from the edge of the hole nor closer than 2 inches to any
knuckle. See Figure 5 for acceptable methods.

{3) Corroded areas in unstayed shells, drums or headers may be built
up by fusion welding provided that, in the judgment of the authorized
inspector, the strength of the structure has not been impaired. See Figure
6 for acceptable welding methods.

(4) 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 shall not be used except with the special approval of the
authorized inspector, and in no case where cracks are present in riveted
areas. See Figure 7 for acceptable welding methods.

(5) Wasted flange faces may be cleaned thoroughly and built up with
weld metal. They should be machined in place, if possible, 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
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code. Wasted flanges 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 calcu-
lated above. 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.

(6} Tubes may be seal welded provided the ends of the tube have suffi-
cient wall thickness to prevent burn-through and the requirements of the
appropriate sections of the ASME code are satisfied. See Figure 8 for
acceptable methods.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr., Register, May, 1974, No.
221, «ff. 6-1-74; r. and recr., Register, June, 1980, No. 294, eff. 7-1-80.

ILHR 42.09 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 tube or pipe has not been reduced by more than 10%
from that required by the applicable section of the ASME code.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (2), Register, May, 1974, No. 221,
eff. 6-1-74; am. (1) and (2), Register, May, 1978, No. 269, eff. 6-1-78; r. and recr., Register,
June, 1980, No. 294, f. 7-1-80.

ILHR 42.10 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 %-inch greater than, the material

being patched. Carbon or alloy steel having a carbon content of more
than 0.35% shall not be welded.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, eff.
6-1-74; r. and recr., Register, June, 1980, No. 294, eff. 7-1-80.
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Fire Cracks at Girth Seams Circumferential Cracks at Girth Seams

o

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. A sug-
gested repair method is described below:

a. Prior to welding, the rivets or staybolts from which the cracks extend and the
adjacent rivets (or staybolts if appropriate) should be removed.

b. In riveted joints, tack bolts should be placed in alternate holes to hold the plate
laps firmiy.

c. The cracks should then be prepared for welding by chipping, grinding or goug-
ing.

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

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

f. Threaded staybolt holes should be retapped and new staybolts properly driven
and headed.

FIGURE 2 — RIVET AND STAYBOLT HOLE CRACKS
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Cauntion: Buccessful perform-
ance of this repair requires a
ductile weld free from slag in-
clusions, wvoids, cracks or other
defecta,

Cracks shall be chipped,
ground or gouged to provide
required -welding groove; root
of weld shaill be cleaned by
chipping or flame gouging and
welding applied from both sides
of the plate. Thermal stress re-
lleving is recornmended.

Cracks at the knuckle or at the turn of the flange of the furnace opening require
immediate replacement of the affected area. If repairs are attempted, specific ap-
proval of the department is required.

FIGURE 3 — UNSTAYED BOILER FURNACES
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RIVET & STAYBOLTS

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

b. Threaded staybolt holes should
be retapped after welding.

¢. Rivet holes should be reamed
after welding,

d. Welding should not cover rivet
or staybolt heads.

TUBESHEET

a. Prior to welding, the tubes in
the wasted area should 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 Inspector the strength of the structure will not be im-
paired. Where extensive weld build-up is emploved, the Inspector may require an
appropriate method of NDE for the complete surface of the repair.

FIGURE 4 — WELD BUILD-UP OF WASTED AREAS
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fﬂﬂ__x -

STANDARD
MANHOLE OPENING

+ Backing Ring

L-;—SPI'ESSUI'B Sic:lg—f

A badly wasted manhole flange may be removed and replaced with a ring-type
frame as shown above. The requirements of §2. f5?5,'* for flush patches shall be met.
A full penetration weld is required. May either be double welded or welded from
one side with or without a backing ring.

Was:d area removed ,I_,_.;ﬁl/—criginal edge of opening

I Ring
|

Minimum lap
Y27 (12.7 mm)

Pressure Side

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

FIGURE 5 — REPAIRS FOR ACCESS OPENINGS

Register, February, 1984, No. 338
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SEAL WELDING OF CAULKING EDGES
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eal svelding shall not be applied if cracks are present in

riveted areag.
Indication of persistent or recurring leakage may be a sign of
cracking. No welding shall be applied until a careful examination—
including removal of rivets if necessary—has been made of such areas.
Seal welding shall be applied in one light layer 1 practlcable but not
more than twao layers shall be uased.

Throat Approx. 1/8 in. (3.2 mm)

- :
N

TYPICAL RIVET JOINT SHOWING SEAL WELD

Seal welding of riveted joints requires the approval of the jurisdiction. Seal welding
shall not be considered a strength weld.

Prior to welding, the area should be examined by an appropriate method of NDE
10 assure that there are no cracks radiating from the rivet holes. If necessary, the
rivets shouid be removed to assure complete examination of the area. Seal welding
should not be performed if cracks are present in riveted areas.

FIGURE 7 — SEAL WELDING OF RIVETED JOINTS

Register, February, 1984, No. 338
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Tubes may be seal welded provided the ends of the tubes have sufficient wall
thickness t¢ prevent burn through. Seal welding should be applied with a maximum
of three light layers in lieu of one or two heavy layers.

In water tube boilers, tubes may be seal welded on the inside or outside of the tube-

sheet,

FIGURE 8— TYPICAL EXAMPLES OF
SEAL WELDING TUBES

Register, February, 1984, No. 338
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ILHR 42.11 Replacement pressure parts. Replacement parts shall be
classified as follows:

{1} PARTS ASSEMBLED BY FORMING. Replacement parts which will be
subject to internal or external pressure and that consist of materials
which may be formed or assembled to the required shape by bending,
forging or other forming methods, but on which no shop fabrication
welding is performed, may be supplied as material. Material and part
identification shall be supplied in the form of bills of materials and draw-
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 bundles:

forged nozzles; heads or tnbe sheets forged or machined from a single piece of material; subas-
semblies of tubes or pipe attached together mechanically.

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

Note: Examples include boiler furnace parel wall or floor assemblies; prefabricated openings
in boiler furnace walls such as burner openings, air ports, inspection openings or socot 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 complete manufacturer’s partial data report shall be sup-
plied by the manufacturer. When the part is added to the vessel, the
partial data report is to be attached to Form SB 190 “Report of Welded
Repair or Alteration”.

History: Cr. Register, February, 1984, No. 338, off. 3-1-84.

ILHR 42.12 Procedure. Groove welds shall completely penetrate the
thickness of the material being welded. If possible, welding shall be ap-
plied from both sides of the plate or a backing strip or ring may be used to
insure 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 under-
cutting at edges of welded joints shall not be permitted. The reinforce-
ment may be chipped, ground, or machined off flush with the base metal,
if so desired, after the welding has been completed.

History: Cr. Register, April, 1961, No. 64, efi. 5-1-61.
ILHR 42.13 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.

Register, February, 1984, No. 338
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(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, 1984, No. 338, eff. 3-1-84.

ILHR 42.14 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 or when considered
necessary by the authorized inspector.

(2) ALTERNATIVE METHODS. Under certain conditions, postweld heat
treatment as outlined above may be inadvisable or impractical. In such
instances, any other method of postweld heat treatment or special weld-
ing method acceptable to the inspector may be used. Examples of special
welding methods for P1 and P3 materials are deseribed-in sub. (3).
‘Where deemed necessary, competent technical advice should be obtained
from the manufacturer of the object or from another qualified source.
‘When such procedures are used, the 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 below as a general guide. The use of
these alternatives is imited to P1 and P3 steels, and to the more routine
repairs required in boiler and pressure vessel maintenance. They should
not be used in highly stressed areas, or if service conditions are conducive
to stress corrosion cracking or, in some cases, to hydrogen enbrittlement.

(a) Method 1, Higher preheat temperatures. 1. Material applicabil-
tfy: P-No. 1, 3.

2. Method details. Preheat the materials to be welded to at least 300° F
and maintain this temprature during welding. The 300° F temperature
should be checked to assure that 4 inches of the steel on each_ side of 1':he
joint, or 4 times the plate thickness, whichever is greater, will be main-
tained at the minimum preheat.

Note: Preheat of carbon steel to the temperature range of 300" F to 400° ¥ has been shown
by some laboratory tests to be the equivalent of the conventional postheat temperature gf
1200° F insofar as mechanical properties of the weldment are concerned. In the use of this
method it should be ascertained that the notch ductility in the as welded condition iz ade-

quate at operating and pressure test temperatures. When this a.lterna.t_ive meets the above re-
quirements, any code credit for postweld heat treatment can be continued.

(b} Method 2, Temper bead. 1. Malterial applicability: P-No. 1, 3.

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

c. When the temmper bead method is used, it shall require the approval
of the department. The inspector shall assure that the method has been
qualified in acecordance with the guidelines of section I1X of the ASME
code.

Register. February, 1984, No. 338
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3. Method details. a. Step 1. The weld area shall be preheated and main-
tained at a minimum temperature of 350° F during welding. The maxi-
mum interpass temperature shall be 450° F.

b. Step 2. The initial layer of weld metal shall be deposited over the
entire area with %-inch maximum diameter electrode. Approximately
one-half the thickness of this layer shall be removed by grinding before
depositing snbsequent 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 afected zones.

c. Step 3. Heat input shall be controlled within a specified range.

d. Step 4. The weld area shall be maintained at a temperature of 400-
500° F for a minimum period of 2 hours after completion of the weld
repair.

(4) JOINTS BETWEEN AUSTENITIC STAINLESS STEELS. Postweld heat
treatment is neither required nor prohibited for joints between austenitic
stainless steels. It shall not be attempted except in accordance with the
recommendations of the manufacturer of the material or the require-
ments of s. ILHR 41.10.

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

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr., Register, June, 1980, No.
294, off, 7-1-80.

ILHR 42.15 Welded patches. (1) FLUSH OR BUTT WELDED PATCHES. (a)
The weld around a flush patch shall be a full penetration weld and the
accessible surfaces shall be ground flush where required by the applicable
section of the ASME code. Flush welded patches shall be subjected to an
appropriate nondestructive examination which shall be consistent with

the original construction requirements. See Figure 9 for acceptable meth-
ods.

(b) In some situations it is necessary to weld a flush patch on a tube,
such as when replacing tube sections and accessibility around the com-
plete circumference of the tube is restricted, or when it is necessary to
repair a small bulge. This is referred to as a window patch. Suggested
methods for window patches are shown in Figure 10.

(2) LAPPED AND FILLET WELDED PATCHES. .apped 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, provided the maximum diameter of the opening repaired is no
larger than 8 inches and does not exceed 16 times the thickness of the
plate. See Figure 11 for acceptable methods.

History: Cr. Register, April, 1961, No. 84, eff. 5-1-61; am. (2), Register, May, 1974, No. 221,

eff, 6-1-74; r. and recr., Register, June, 1980, No. 294, eff. 7-1-80; am. (2), Register, February,
1982, No. 314. eff. 3-1-82.

ILHR 42.16 Stays. Threaded stays may be replaced by welded-in stays
provided that, in the judgment of the inspector, the plate adjacent to the
staybold has not been materially weakened by wasting away. All re-
quirements of the ASME code governing welded-in stays shall be met,

Register, February, 1984, No. 338
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except that stress relieving other than thermzl may be used as provided
in s. ILHR 42.13 [42.14].

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr., Register, June, 1980, No.
294, eif. 7-1-80.

ILHR 42.17 Additional acceptable repair methods. Repairs and repair
methods not covered in this chapter may be used if acceptable to the
inspector. Some additional methods are illustrated in Figures 12 and 13.

History: Cr. Register, April, 1961, No. é4, eff. 5-1-61; r. and recr., Register, June, 1980, No.
294, off. 7-1-80.

Register, February, 1984, No. 338
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FLUSH PATCHES IN STAYED AREAS

Before installing a flush patch, the defective metal should be removed until sound
metal is reached. The patch should be rolled or pressed to the proper shape or cur-
vature. The edges should align without overiap.

In stayed areas, the weld seams should come between staybolt rows or riveted
Seams.

Patches should 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. If the patch is rectangular, an adeguate radius
should be.provided at the corners. Square corners should be avoided.

FIGURE 9 — FLUSH OR BUTT-WELDED PATCHES

Register, February, 1984, No. 338
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Bevel outside
25°-35°

=_> =D
P4

CETAIL OF
PATCH
FRONT AND SIDE VIEW SIDE VIEW SHOWING
OF TUBE PATCH FIT AND WELDED

It may be necessary to weld a flush patch on 2a tube, since in some situations, ac-
cessibility around the complete circumference of the tube is restricted. Listed below
are suggested methods for making window patches:

a. The patch should be made from tube material of the same type, diameter and
thickness as the one being repaired.

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

¢. The gas tungsten arc welding process should 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 welding process.

FIGURE] 0 — TUBE WINDOW PATCHING METHOD

Register, February, 1984, No. 338
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ILHR 42

Patches shall be of mate-
rial equal to the original In
quality and thickness,

Jf area to he patched in-
cludes a riveted seam rivets
shall be removed before
patch is applied and new
rivets driven before patch is
welded at edges.

New staybolts shall be in-
stalled in patched area, the
heads of staybolts shall not
be covered by welding.

Lap Fillet Welded Patch in

Unstayed Area

FIGURE 11~-LAP-FILLET WELDED PATCHES

Register, February, 1984, No. 338
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1. Flush Butt Welded Head

With this repair the oid head is cut close to the poaint of tangency
of the knuckle of the flange and the new head, previously drilled for
tube holes and beveled for adequsate welding groove is butt welded to
flanged section of old head. Pack up ring, inserted in sections if neces-
sary, shall be used to insure weld penetration for full head thickness,

2. Lapped and Fillet Welded Head

With this repair, the new head jz lapped under the flange knuckle of
old head, previously slotted as shown to admit new head, then fllet
welded at edge,

3. Segmental or Pie-Shaped Butt Welded Patch

FIGURE 12-—ACCEPTABLE REPAIRS FOR CORRODED
OR WORN HEADS OF VERTICAL TUBE
OR SIMILAR TYPE BOILERS

Register, February, 1984, No. 338
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FULL PENETRATION WELDS REQUIRED

DO NOT USE BACKING RING IN AREA
SUBJSECT TO RADIANT HEAT

ALTERNATE END ASSEMEBLIES FOR RINGED FURNAZES

| A\
1,88 ANDG/OR STAYS \ﬂ,

1]

S,

TYPICAL END PLAIN END FURNACE
CLOSURE FOR
RINGED FURNAZZS

- I

L.ongitudinal! seam in furnace doubls butt-welded and thermaliy
stress-relleved. For repalr, final joint to each head may be 8stress-
relieved by peening. Furnsce mMaey be welded into a riveted bholler by
using adaptable end closures. Ringed furnace shall be thermally atreas-
relieved after longitudinel seam and rings have been applied.

FIGURE 13--SUGGESTED FURNACE RENEWAL

Register, February, 1984, No. 338
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PART H
RIVETED REPAIRS

ILHR 42.18 Riveted patches. When riveted patches are used, they shall
be designed and applied using methods acceptable to the department.
Note: Information regardirg the use of riveted patches is available from the department

and may be found in Wis. Adm. Code chapters Ind 41-42, Boiler and Pressure Vessel Code,
Register, May, 1974, No. 221.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, June, 1980, No.
294, eff. 7-1-80.

ILHR 42.19 Report of riveted repair. Anyone making a riveted repair
shall furnish the department and the owner of the equipment with a re-
port of the repair as specified under s. ILHR 42.01 {5).

Mistory: Cr. Register, April, 1961, No. 64, effi. 5-1-61; r. and recr. Register, June, 1980, No.
294, eff. 7.1-80.

ILHR 42.20 Pressure test. The authorized inspector may require a pres-
sure test, as specified in s. ILHR 42.02, after completion of a riveted re-
pair.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, June, 1980, No.
294, eff. 7-1-80.

ILHR 42.21 Materials for riveted patches. Patch material shall meet the
requirements of s. ILHR 42.10.

History: Cr. Register, April, 1961, No. 64, efi. 5-1-61; r. and reer. Register, June, 1980, No.
294 eff. 7-1-80.

PART 111
RERATING OF A BOILER OR PRESSURE VESSEL

ILHR 42.22 Rerating of a boiler or pressure vessel. (1) 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 enly after the following requirements have been met to the satisfac-
tion of the department:

{(a}) Revised calculations verifying the new service conditions shall be
requested from the original manufacturer and shall be made available to
the autherized inspection agency. Where such calculations cannot be ob-
tained from this source, they may be prepared by a Wisconsin registered
professional engineer and forwarded for review by the department.

(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 latest edition of the
ASME code if all essential details are known to definitely comply with
the latest edition of the code (table 41.10-A).

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

(d) The boiler or pressure vessel rerating is acceptable to the autho-
rized inspection agency responsible for the object.

Register, February, 1984, No. 338
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(2) The requirements of s. ILHR 42.01 {(2) (b), (¢) and {(d) shall be met

and an alteration report shall be submitted in acecordance with s. ILHR
42.01 (5).

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, June, 1980, No.
294, eff. 7-1-80.

PART IV

SECONDHAND VESSELS—PORTABLE BOILERS

ILHR 42.25 Application. Sections ILHR 42.25 through 42.33 shall ap-
ply to secondhand boilers, secondhand pressure vessels installed after
July 1, 1960 on which both the ownership and location were changed,
and shall also apply to portable boilers {(See s. ILHR 42.33).

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. Register, May, 1974, No. 221, eif.
6-1-74.

ILHR 42.26 Code constructed vessels. Secondhand vessels which were
constructed and stamped according to some edition of the ASME Boiler
and Pressure Vessel Code or other recognized pressure vessel codes ae-
ceptable to the department may be installed and operated at or below
the working pressure stamped on the vessel.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, eff.
6-1-74; am., Register, June, 1980, No. 294, eff. 7-1-80.

ILHR 42.27 Existing vessels. Secondhand boilers which were con-
structed and installed in Wisconsin under the provisions of ss. ILHR
41.60 through 41.99 may be reinstalled if the working pressure is recalcu-
lated with a factor of safety of 6. Secondhand pressure vessels which do
not meet the requirements of s. ILHR 42.26 may be reinstalled if the
working pressure is recalculated with a factor of safety of 6, using ss.
ILHR 41.63 through 41.65 and ss. ILHR 41.71 through 41.75 for such
calculations.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, off.
6-1-74.

ILHR 42.28 Vessels from out of state. Secondhand vessels from out of
state shall meet the requirements of s. ILHR 42.26. A copy of the manu-
facturer’s data report shall be furnished to the department for each ves-
sel indicating that it was manufactured originally to the requirements of
an earlier edition of the applicable ASME code. If a vessel has been re-
paired 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, April, 1961, No. 64, eff. 5-1-61; am., Register, June, 1980, No. 294, eff.
7-1-80.

ILHR 42.29 Lap seam boilers. Second hand boilers which have lap seam
construction and which are larger than 36 inches in diameter shall be
lIimited to a maximum allowable working pressure of not more than 15
pounds per square inch.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

Register, February, 1984, No. 338
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ILHR 42.30 Prohibited boilers. The installation of secondhand boilers
which have the longitudinal joint exposed to the intense heat of the fur-
nace is prohibited.

Note: The locomotive or inside welt strap will not be considered as strengthening or chang-
ing the original type of boiler joint.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.31 Inspection and testing. (1) Every secondhand vessel shall be
inspected and given a hydrostatic pressure test at one and one-half times
the working pressure at its new point of installation location before it is
placed in operation. The test shall be witnessed by an authorized inspec-
tor.

(2) When the department determines that a hydrostatic test at one
and one-half times the working pressure is not possible or desirable, the
department may accept alternate means to determine if the vessel is safe
for its intended use.

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

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

History: Cr. Register, April, 1961, No. 64, effi. 5-1-61; am. (1) (intro.}, (2} and {3), Register,
May, 1974, No. 221, eff. 6-1-74; r. and reer., Register, June, 1980, No. 294, eff. 7-1-80.

ILHR 42.32 Installation. Except for vessels exempted in s. ILHR 41.21,
all secondhand vessels when reinstalled, shall comply with the ASME
codes listed in s. ILHR 41.10 in regard to fittings, appliances, valves,
connections, settings and supports.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, eff.
6-1-74; am. Register, February, 1982, No. 314, eff. 3-1-82.

ILHR 42.33 Peortable boilers. The owner or user of a portable boiler
brought into this state for use, shall possess a certificate of operation is-
sued by the department prior to use. The certificate will be issued only
after the following requirements are met:

(1) The boiler is of ASME construction; and

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and recr. Register, February, 1982,
No. 314, eff. 3-1-82.

PART V

INSPECTION AND REPAIR OF PRESSURE VESSELS
IN PETROLEUM REFINERIES

ILHR 42.35 Application. Sections ILHR 42.35 through 42.63 shall ap-
ply to the inspection, repair, evaluation for continued use, and the meth-
ods for computing the maximum allowable working pressure of pressure
vessels in petroleumn refineries.

History: Or. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, eff.
6-1.74.

Register, February, 1984, No. 338
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ILHR 42.36 Inspection; general. (1) Vessels that are inspected in ac-
cordance with the procedures described herein will be acceptable; how-
ever, other procedures approved by the department may be used.

(2) New vessels shall be permitted to operate within the conditions for
which they were constructed as determined in s. ILHR 42.40 or, in cases
where the provisions of s. ILHR 42.39 (1) (¢) apply, for an initial period
during which corrosion rates are determined as specified in s. ILHR 42.39

(1) (e).

(3) If the vessel is to be kept in service the allowable conditions of
service and the length of time before the next inspection shall be based on
the condition of the vessel, as determined by the inspection.

(4) If the allowable working pressure and temperature are changed,
the period of operation until the next inspection shall be established for
this new service.

(8) If both the ownership and location of any vessel are changed, the
vessel shall be inspected before it is re-used and the allowable conditions
of service and the next period of inspection shall be established for the
new service.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (1}, Register, May, 1974, No. 221,
eff. 6-1-T4.

ILHR 42.37 Qualifications of inspectors. (1) EXPERIENCE. Inspectors
shall have at least 3 years experience as follows:

{a}) In boiler or pressure vessel construction or repair;
(b} As an operating engineer in charge of high pressure boilers; or

(c)} As an inspector of steam boilers or pressure vessels.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, eff.
6-1-74; r. and recr. Register, May, 1978, No. 269, eff. 6-1-78; r. (2}, Register, June, 1980, No.
294, eff. 7-1-80.

ILHR 42.38 Inspection records. (1) A permanent and progressive record
ghall be maintained for each vessel. This record shall include the follow-
ing:

(a) Manufacturer’s and owner’s serial numbers.

(b) Location and thickness for critical points at all inspections.

(¢) Limiting metal temperature and location on vessel, if such temper-
ature is below -20° F_, or is a factor in establishing the allowable working
pressure. or other service conditions for the vessel.

(d) Computed maximum allowable working pressure at the time of the
next inspection and coincident temperature,* and, in addition, if the ves-
sel is rated by a code other than the one to which it was constructed,
computations showing method of determining the maximum allowable
wcg'king %ressure with reference to the specific edition of the code or
codes used.

* For a vessel designed for more than one combination of operating conditions, i.e., having
more than one maximum allowable working pressure with coincident temperatures, or for a
vessel in which different zones are subjected to different temperatures (sees. ILHR 41.503, all
conditions should be recorded.
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(e) Hydrostatic test pressure if so tested at the time of inspection.
(f) Scheduled (approximate) date of next inspection.

_(g) Date of installation and of any significant change in service condi-
t}ons (pressure, temperature, character of contents, or rates of corro-
sion), for any vessels of the types mentioned in sub. (2) (b).

(2) In addition to the progressive vessel record described in sub. (1), a
file which contains the following information shall be maintained:

(a) Complete safety valve data, including spring data, and date of lat-
est inspection.

(b) For a!l j.'essels used in process operations and others subject to cor-
rosive conditions, drawings giving sufficient details to permit calculation
of service rating of all components.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.39 Determination of probable corrosion rate. (1) On new vessels
and on vessels for which service conditions are being changed, one of the
following methods shall be employed to determine the probable rate of
corrosion from which the remaining wall thickness at the time of the next
Inspection can be estimated:

(a) The corrosion rate as established by accurate data collected by the
owner or user on vessels in the same or similar service.

(b) If accurate data for the same or similar service are not available,
the probable corrosion rate as estimated from the inspector’s knowledge
and experience on vessels in similar service.

(¢) If the probable corrosion rate cannot be determined by either of the
above mentioned methods, thickness determinations shall be made after
approximately 1,000 hours of service, or one normal run if longer than
this; subsequent sets of thickness measurements shall be taken after ad-
ditional similar intervals until the corrosion rate is established. If the
probable corrosion rate is determined by this method, the corrosion data
indicated by the first inspection may be used as a first approximation of
the corrosion rate, but shall be excluded from all subsequent computa-
tions of the corrosion rate, since attack on the initial surfaces may not be
indicative of subsequent attack on corroded surfaces.

History: Cr. Register, April, 1961, No. &4, ff. 5-1-61.

ILHR 42.40 Maximum period between inspections. (1) When the con-
tents of a vessel are known to be, or expected to be, corrosive, the maxi-
mum period between internal inspections shall not exceed % of the esti-
mated remaining safe operating life of the veseel, or 5 years, whichever is
less; except in cases where an adequate inspection history extending over
a period of at least 5 years has established that the corrosion rate is rea-
sonably uniform and predictable, the interval between the current in-
spection and the next subsequent one may be established as the pro-
jected full remaining safe operating life of the vessel, provided this
projected period does not exceed one year.

(2} In cases where part or all of the vessel wall has a protective lining,
the frequency of inspections for the portions of the vessel so protected
shall be determined from a consideration of records of previous experi-
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ence with the protection afforded by the lining during similar operations
(and the corrosion allowance for the protected metal if there is any likeli-
hood that the lining will fail}, but the maximum period between internal
inspections shall not exceed 5 years.

(3) When a vessel has 2 or more zones of considerable extent and the
net discarding thicknesses, corrosion allowances, or corrosion rates for
each differ so much that the foregoing provisions give significant differ-
ences in maximum periods between inspections for the respective zones
(e.g., the upper and lower portions of some fractionating towers), the
periods between inspections may be established individually for each
zone on the basis of the conditions applicable thereto, instead of being
established for the entire vessel on the basis of the zone which requires
the more frequent internal inspection.

(4) The “net discarding thickness” for a vessel or zone, as referred to
above, shall be understood to mean the large of the following:

(a) The net wall thickness, exclusive of any corrosion allowance, re-
quired for the safety valve setting and operating temperature for the ser-
vice in which the vessel is being used, or

(b} The minimum practical thickness permitted by the provisions of s.
ILHR 41.50.

(5) When the contents of a vessel are known to be non-corrosive, the
vessel need not be inspected internally as long as it remains in the same
service and provided all the following conditions are met:

{(a) The non-corrosive character of the contents, including the effect of
trace components, shall have been established by at least 5 years compa-
rable service experience with the fluid which is being handled.

(b} No questionable condition is disclosed by the annual external ex-
aminations reqguired by sub. (7).

(e) The operating temperature of the vessel contents does not exceed
500° F for ferrous metals, or 250° F for non-ferrous metals.

(@) The vessel is so installed that the contents are not subject to inad-
vertent contamination by corrosives.

(6) When the contents of a vessel are expected to be non-corrosive, but
one or more of the eonditions of sub. (5) is not met, the max*mum period
between inspections shall not exceed 5 years, or such shorter interval as
may be deemed necessary if some kind of deterioration other than corro-
sion is.anticipated or suspected.

(7) In addition, all vessels aboveground shall be given a visual external
examination at least cnce every 12 months, preferably while in opera-
tion, to determine the readily apparent condition of the vessel, its sup-
ports, and exterior insulation, as well as the general alignment of the ves-
sel on its supports, which might indicate external loadings affecting the
vessel’s condition.

{8) The safety and rehef valve equipment shall be inspected and tested
at intervals as necessary to maintain the equipment in a safe operating
condition. The intervals between inspections should be determined by
experience in the particular service concerned. Other pressure relieving
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devices, such as rupture disks, shall be given a thorough examination at
intervals determined on the same bastis.

{9) The periods for inspection referred to in this section assume that
the vessel is in continuous operation, interrupted only by normal shut-
down intervals. If the vessel is out of service for an extended interval, the
effect of such a non-operating period shall be considered in revising the
date of the next inspection which was established and reported at the
time of the previous inspection. If the vessel is out of service for a contin-
uous period of one yvear or more, it shall be given an inspection before
again being placed in service.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.41 Inspection for corrosion. (1) The minimum thickness and
maximum corrosion rate for any part of the vessel shall be determined at
each inspection specified in s. ILHR 42.40 by methods such as deseribed
in the following paragraphs:

(a) The depth of corrosion in vessels subjected to corrosion service
may be determined by gaging from uncorroded surfaces within the ves-
sel, when such surfaces are available and suitably located with respect to
the area in question. These surfaces may be obtained by either of 2 meth-
ods:

1. Protecting the normal surface with welded corrosion-resistant strips
or buttons which can be removed during inspection; or

2. By using such strips or buttons as reference levels from which to
measure if the strips or buttons are fully corrosion-resistant and if accel-
erated corrosion does not occur adjacent to the strips or buttons.

{b) When corrosion-resistant strips or buttons cannot be used, it may
be practical to drill small holes from the corrosion-susceptible surfaces,
before corrosion starts, at suitable intervals to a depth equal to the metal
thickness allowed for corrosion, and to plug these holes with protective
material that can be readily removed to determine from time to time the
loss in metal thickness as measured from the bottom of these holes.

(¢) When the depth of corrosion cannot be readily determined other-
wise, holes may be drilled through the portions of the wall where corro-
sion appears to be a maximum, and the thickness determined by taking
thickness-gage measurements through these holes. If suitably located ex-
isting openings are available, such measurements may be taken through
these openings.

(d) Any other suitable method (such as ultrasonic or gamma-ray in-
struments) that will not affeet the safety of the vessel may be used pro-
vided it will assure minimum thickness determinations accurate within
the following tolerances:

Wall Thickness, t Permissible Tolerance
5/16 in. and less 0.10t
Over 5/16 in. 1/12 in., or 0.05t, whichever is
greater.
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{2} For a corroded area of considerable size in which the circumferen-~
tial stresses govern, the least thicknesses along the most critical element
of such area may be averaged over a length not exceeding:

(a) The lesser of ¥% the vessel diameter, or 20 inches, in the case of
vessels with inside diameters of 60 inches or less; or

(b} The lesser of % the vessel diameter, or 40 inches, in the case of
vessels with inside diameters greater than 60 inches—except that if the
area contains an opening, the distance within which thicknesses are aver-
aged on either side of such opening shall not extend beyond the limits of
reinforcement as referred to in s. ILHR 41.50. If, because of wind loads
or other factors, the longitudinal stresses would be of importance, the
least thicknesses in a similarly determined length of arc in the most criti-
cal plans perpendicular to the axis of the vessel also shall be averaged for
computation of the longitudinal stresses. The thicknesses used for deter-
mining corrosion rates at the respective locations shall be the average
thicknesses determined as aforesaid; and for the purposes of s. ILHR
42.48 *‘the actual thickness as determined by inspection’ shall be under-
stood to mean the most critical value of average thickness so determined.

(3) Widely scattered pits may be ignored provided their depth is not
more than 2 the net thickness of the vessel wall (exclusive of corrosion
allowance), the total area of the pits does not exceed 7 square inches
within any 8-iInch diameter circle, and the sum of their dimensions along
any straight line within this circle does not exceed 2 inches.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.42 Correction of corrosion rate. If, upon measuring the wall
thickness at any inspection, it is found that an inaccurate rate of corro-
sion has been assumed, the rate to be used for the next period shall be
increased or may be decreased to conform with the actual rate found.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.43 Inspection for defects. (1} The parts of a vessel whick
should be inspected most carefully depend upon the type of vessel and
the operating conditions to which it is subjected. The inspector should be
familiar with the operating conditions of the vessel and with the causes
and character of defects and deterioration that may result therefrom.

(2) Among the many ways of inspecting a vessel for defects, careful
visual examination is by far the most important and the most universally
applicable. Other means that may be very useful from time to time in-
clude magnetic-particle (for cracks and other elongated discontinuities
in magnetic materials}, fluorescent or dye penetrants (for disclosing po-
rosity, pinholes, ete., which extend to the surface of the material and for
outlining other surface manifestations, especially in non-magnetic mate-
rials}), hammer testing, pressure testing, exploratory chipping, ete. All of
these methods should be considered as auxiliary to careful visual exami-
nation. The extent to which one or more of them should be used in any
given case can be determined only by the exercise of mature judgment
based upon the details of circumstances encountered. Adequate surface
preparation is frequently of paramount importance to proper visual ex-
amination and to the satisfactory application of any auxiliary procedure
such as those mentioned above. The extent to which special surface prep-
aration may be required is dependent upon the individual circumstances
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invoived, but may require wire brushing, sandblasting, chipping, or
grinding, or a combination of these operations in addition to routine cle-
anings.

(3) If it is found that external or internal coverings, such as insulation,
refractory protective linings, corrosion-resistant linings, etc., where they
exist are 1n good condition and there is no reason to suspect any unsafe
condition behind them, usually it is not necessary to remove them for
inspection of the vessel. In such cases, however, it sometimes may be
advisable to remove small portions of the coverings in order to investi-
gate their condition and effectiveness and the condition of the metal back
of them. Where operating deposits, such as coke, normally are permitted
to remain on a vessel surface, it is particularly important to determined
whether such deposits adequately protect the vessel surface from deteri-
oration; this may require thorough removal of the deposit in selected
eritical areas for spot-check examination. Where vessels are equipped
with removable internals, these internals need not be completely re-
moved provided reasonable assurance exists that deterioration in regions
rendered inaccessible by them is not occurring to an extent that might
constitute a hazard or to an extent beyond that found in more readily
accessible parts of the vessel.

(4) The items that normally shall be examined during an inspection,
subject in each case to the provisions of sub. (3) and various suggestions
concerning some of the things to be looked for, or procedures that may be
used, are as follows:

(a) Shells and heads. Examine surfaces carefully for possible cracks,
blisters, bulges, and other evidences of deterioration giving particular
attention to the knuckle regions of the heads. If evidence of distortion is
found, it may be advisable to make a detailed check of the actual contour
against the design shape even though this may require removal of insula-
tion or internal protective linings. On vessels with torispherical {dished)
heads, if no record exists as to the crown radius and knuckle radius of the
heads, these dimensions should be ascertained and recorded even though
no evidence of distortion is observed.

(b) Joints. Examine inner and outer surfaces of welded joints carefully
for possible cracks and for other defects such as may have been uncov-
ered by the progress of corrosion. Magnetic-particle inspection is sug-
gested as a useful means for doing this either throughout the lengths of
the welds or as a supplement to visual inspection on selected lengths
which may appear to need more than a visual inspection. Examine riv-
eted joints inside and outside of the vessel for the condition of rivet
heads, butt straps, and plates, and for the condition of the calked edges.

(e) Manways, nozzles, and other openings. Examine the surfaces of all
manways, nozzles, and other openings carefully for distortion, cracks,
and other defects giving particular attention to all welding or riveting
used for attaching such parts and their reinforcements. If drawings are
not available which show details of opening reinforcements and their at-
tachments, take such measurements on these components as may be
needed for computing the adeguacy thereof. If any question exists as to
the condition of any threaded connections, the threaded parts should be
disassembled to permit a careful check of the number of threads that
remain effective and in good condition. Examine accessible flange faces
for distortion and for the condition of gasket seating surfaces.
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(5) The inspection items given above are not presumed to be complete
for every vessel, but include those features common to most vessels and
in general those of greatest importance. Inspectors must supplement this
list with any additional items necessary for the particular vessel or ves-
sels involved.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.44 Check of dimensions. The vessels shall be examined for visi-
ble indication of distortion; if any such distortion is suspected or ob-
served, the over-all dimensions of the vessels shall be checked to deter-
mine the extent and seriousness of the distortion.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.45 Pressure relief devices. The safety valves and other protec-
tive devices, such as rupture disks and vacuum valves, where used,
should be checked to see that they are in proper condition. This inspece-
tion, in the case of valves, will normally include a check on their opera-
tion at the set pressure, a check that the proper spring is installed for the
service, and an examination toc determine that inlets, outlets, and dis-
charge piping are free or corrosion products or other stoppage.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.46 Temperature measuring devices. Temperature measuring
devices used for determining metal temperatures shall be checked for ac-
curacy and general condition.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.47 Allowabie operation based on inspection data. Defects or
damage discovered during the inspection shall be repaired in accordance
with ss. ILHR 42.50 through 42.63, or shall constitute a basis for reduc-
ing the allowable working pressure in accordance with s. ILHR 42.48, or,
as a final resort, for retiring the vessel from service.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.48 Allowable working pressure. (1) The allowable worklng
pressure for the continued use of a vessel may be established by the code
to which the vessel was built or by computation using the appropriate
formulas in the edition of the ASME code listed in s. ILHR 41.10 if all
essential details (such as quality of materials and workmanship, knuckle
radii of heads, reinforcement of openings, etc.) definitely are known to
comply with the latter. In corrosive service th- ctual thickness as deter-
mined by inspection minus twice the estimatea corrosion loss before the
date of the next inspection shall be used, except as modified in s. ILHR
42.40 (1). Suitable allowance shall be made for the other loadings in ac-
cordance with s. ILHR 41.50.

{2) For vessels with riveted joints, in which the strength of one or more
of the joints is a governing factor in establishing the maximum allowable
working pressure, consideration shall be given to whether, and to what
extent, corrosion will change the possible modes of failure through such
joints. Also, even though no additional thickness may have originally
been provided for corrosion allowance at such joints, credit may be taken
where computations show this to be justified, for the corrosion allowance
inherent in the joint design.
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~ {3) The allowable working pressure of vessels with one or more open-
ings, for which the closures are auxiliary equipment not part of the pres-
sure vessel, shall be determined only after due consideration of any pres-~
sure limitations imposed by such auxiliary equipment.

EH{i;;ory: Cr. Register, April, 1961, No. 84, eff. 5-1-61; am. (1), Register, May, 1974, No. 221,
eff. =74,

ILLHR 42.49 Pressure test. (1} Unless reguired by sub. (2), a pressure
test normally need not be made as a part of a periodie inspection. How-
ever, one shall be made when unusual, hard-to-evaluate forms of deterio-
ration possibly affecting the safety of the vessel are disclosed by inspec-
fion (and after certain repairs, see s. ILHR 42.63). When a pressure test
1s made for this purpose, it shall be conducted at a pressure determined in
accordance with the provisions of s. ILHR 41.50.

(2} Any vessel that has not previously been given a hydrostatic test at
a pressure of 1.50 times its maximum allowable pressure as referred to in
s. ELLHR 41.50, or a pneumatic test at a pressure of 1.10 times the maxi-
mum allowable pressure, shall be given a hydrostatic pressure test at the
time of each inspection at a pressure not less than 1.50 times its design
pressure, or a pneumatic test not less than 1.10 times the design pressure,
suitable correction being made in either case for differences in tempera-
ture between design and test conditions. Vessels whose main joints are
100% radicgraphed are exempted from this requirement.

History: Cr. Register, April, 1961, No. 64, eff, 5-1-61.

ILHR 42.50 Field repairs; general. No repairs, additions, or alterations
shall be made until the proposed methods of execution have been consid-
ered and approved by the inspector. Other methods may be used if sub-
mitted to and approved by the department. All such werk shall be of the
highest quality of workmanship, and shall be executed in a manner and
by practices complying with the applicable provisions of s. ILHR 41.50,
and with code approved materials and under proper supervision. Com-
plete records of all such work shall be made and filed.

Histiory: Cr, Register, April, 1961, No. 84, efl. 5-1-61; am., Register, May, 1974, No. 22], efi.
6-1-74.

ILHR 42.51 Defects in welded joinis and plates. Repairs to eracks found
in welded joints and to minor defects found in plates may be made, after
preparing a U or V-shaped groove the full depth and length of the crack,
by filling this groove with weld metal deposited in accordance with the
requirements of s. ILER 42.57, or by riveting a reinforcing plate which
meets the requirements of s. ILHR 41.50 for a hole equal in diameter to
the full length of the crack after chipping out or drilling the ends.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.52 Corrosion pits. Isolated corrosion pits may be filled with
weld metal deposited in accordance with the requirements of s. ILHR
42.57. Such pits shall be cleaned to sound metal before welding.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.53 Thickness gage holes. {1) In corroded vessels subject to
rapid stress fluctuations, the holes drilled through the vessel wall for
measuring thickness in accordance with s. ILHR 42.41 shall be closed by
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welding which complies with s. ILHR 42.57 and provides complete pene-
tration and fusion for the full depth of the hole.

{2) For vessels in other service, these holes may be treated as un-
reinforced openings and may be closed by any method permitted under
the rules of the ASME code.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.54 Corroded or distorted flange faces. (1) Corroded flange faces
may be cleaned thoroughly and built up with weld metal deposited in
accordance with the requirements of s. ILHR 42.57 and re-machined in
place, if possible, to a thickness not less than that of the original flange or
that required by calculations in accordance with the rules in s. ILHR
41.50. Corroded flanges may alsc be re-machined in place, without build-
ing up with weld metal, provided the metal removed in the process does
not reduce the thickness of the flange below that calculated as above.

(2) Warped flanges which cannot be re-machined, or flanges which
have become distorted because of excessive tightening of bolts, shall be
replaced with new flanges which have at least the dimensions conforming
to s. ILHR 41.50, welded on in accordance with the requirements of s.
ILHR 42.57,

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.55 Cracks at tapped openings. (1) It is not recommended to
repair a crack at a tapped opening by chipping, welding, and re-tapping.

(2) Instead of making a repair as mentioned in sub. (1), a fully rein-
forced flanged nozzle may be installed, or if a tapped connection is re-
quired, it may be provided by welding in a heavy-wall, 3000# minimum
threaded coupling by one of the methods permitted in s. ILHR 41.50.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.56 Inadequate bolting material. Defective bolting material
shall be replaced with suitable material which meets the requirements of
s. ILHR 41.50.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-6].

ILHR 42.57 Field welding. (1) Strength welding shall be done by quali-
fied welders and shall meet all other requirements of s. ILHR 41.50.

(2) Preheating to not less than 300° F may be considered as an alterna-
tive to thermal stress relief for minor alterations or repairs of initially
stress relieved vessels constructed of the P-1 carbon steels listed in s.
ILHR 41.10 and for the P-3 alloy steels preheat sometimes can be consid-
ered as an alternative, especially when the operating temperature is high
enough to assure reasonable ductility of the weldment during operation,
and there is no excessive hazard during hydrostatic tests. Vessels con-
structed of other steels, which initially were required to be stress-relieved
normally, shall be stress-relieved if alterations or repairs involving
strength welding are performed. Any stress relieving shall be performed
in accordance with s. ILHR 41.50. When preheat is used as an alterna-
tive for thermal stress relief as provided above, the stress relief factor
may be continued.

Hisiory: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (2), Register, May, 1974, No. 221,
eff. 6-1-74.
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ILHR 42.58 Applying paiches to vessels by welding. (1) Patches to be
welded to vessel walls shall be made of material equivalent to the mate-
rial of the plate to be repaired. If a flush patch is to be installed in a vessel
with welded longitudinal joints, a type of joint shall be used which has a
joint factor (efficiency) as high as the original longitudinal joint. If a flush
patch is to be installed in a seamless section, a double welded butt joint
shall be made.

(2} If a lap patch is applied, welding shall be performed in the same
manner as for a reinforcing plate around an opening, and the proportions
of the patch shall be determined as outlined in s. ILHR 41.50. The appli-
cation of patch plates to both the outside and inside of the vessel wall
sometimes is preferred to a single lap plate. (Such double patch plates
should be avoided in high temperature service; in hydrogen blistering
service a weep hole should be provided in one of the patch plates.) Lap
patches atflached by welding should not be applhied to wall thicknesses
over % inch.

(3) If a welded patch is applied to a riveted vessel, the type of welded
joint used shall have at least as high an efficiency as the riveted longitudi-
nal joint.

History: Cr. Register, April, 1961, No, 64, eff. 5-1-61.

ILHR 42.59 Riveting. All field riveting shall meet f:he requirements of s.
ILHR 41.50.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.60 Applying patches to vessels by riveting. The application of a
riveted patch shall be made in confomity with the rules given in s. ILHR
41.50 for reinforcing plates attached by riveting.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.

ILHR 42.61 New connections. (1} New connections may be installed on
vessels provided the design, location, and method of attachment meet
the construction requirements of s. ILBER 41.50.

(2) Welding shall conform to the requirements of s. ILHR 42.57 and
riveting to the requirements of s. ILHR 42.59.

Hisllory: Cr. Register, April, 1961, No. 64, efi. 5-1-61; am. (1), Register, May, 1974, No. 221,
eff. 6-1-74.

ILHR 42.62 Calking riveted vessels. Rriveted joints may be made tight
either by mechancial calking or by metallic arc seal welding in accord-
ance with s. ILHR 41.50 after carefully cleaning the seam and cleaning
around the rivet heads.

History: Cr. Register, April, 1961, No. 84, eff. 5-1.61.

ILHR 42.63 Pressure test after repairs. A vessel, which has had repairs
or alterations, shall be given a pressure test in accordance with s. ILHR
42.49 (2), provided the inspector deems it necessary.

Hislory: Cr. Register, April, 1961, No. 64, eff. 5-1-61.
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APPENDIX

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

Only portions of each code and standard thought to be frequently used
by persons not having direct access to the complete documents have been
included. It must be noted that these codes and standards change on a
pertodic 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 reguirements.

EXERPTS PROM:

ASME BOILER AND PRESSURE VESSEL TODE

SECTION I
FOWER BOLLERS

1980 ENITIUN

Register, February, 1984, No. 338
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ILHR 42

This Code covens rulas for construction of power boilem,!
slectric boilers,® miniature boilery® and  high-temperature
water boiders* 1o be uaed in starionary service and includea
thoss power boilers used in locomotive, portable, and
traction swrvice. Refersnce (o a paragraph includes all the
subperagrapha and subdivisions under that parsgraph.

The Code does not contain rules to cover all details of
design and comstruction. Wheae completz details are not
given, it is intended that the manufacturer, subject to the
spproval of the Authorized Inspector, shall provide details
of design and construction wiich will be as safe a8 otherwine
provided by the rules in the Cade

The scope of jurisdiction of Section I applies 1o the boiler
proper and Lo the boller external piping.

Superheaters, cconomizers, and other pressure parts
comnected directly to the beoiler without intcrvening valves
shall be considersd as parts of the beiler proper, and their
consuruction shall conform te Section I rules.

Baoiler external piping shall be considered as that piping
which begins where the baler proper terminates az;

{a) the first circumferential joint for welding end connce.
ticns;, or

(&} the face of the Grst Aange in bolted fianged connec-
noes; or

fe) the first threaded joint in that type of connection: and
which extemds up to and isciuding the valve or valves
required by this Code.

ASME Code Certification (including Data Formas and
Code Symbeol Stamping}, and/or inspocton by the Aautho-
nized Inspector, when required by this Code, is required for
the boiler proper and the beiler external piping.

Construction rules for materials, design, fabrication,
inatallation, and testing of the boiler external piping are
contaired in ANSI B31.i—Power Piping. Piping beyond the

'Power boder—sa boiler in which stcam or other vapor is genarated
1t a prowure of more thea 15 pei (100 kKPa}

“Electric boler—u power boder or 3 high-temperature watar boiler
in whichk the source of heat is elecIricity.

*Mimature boiler—a power boder or a high-romiperature water
beer in whick the min specified in PMB-2 are 0ot excocded.

*High-temperature  water bolder—a  water boiler intended for
OPETALIONn at prexsures n cxec of 160 pm (1100 kPs)} and/or
temperatures in eacoss of 230°F (121°C).

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

valve or valves required by Scction T is not within the scope
of Section: I. and it is not the intent that the Code Symbol
Stamp be applied to such piping or any other piping.

The material for forced-circulation boilers, boilers with po
fx2d steam and water line, and high-tempersture water
botlers shall conform 1o the requirements of the Code All
other requirements shall alag be met except where they relase
1o spexial features of construction made necessary in boilers
of these types, and w accessories that are manifestly not
necded or used in comnection with such boilers, such as
waler gages. water columes, and gage cocks,

Rchesters receiving steam which has pessed through part
of a turbing ot other prime mover and separately fired stesm
superheaters which are oot intwgral with fhe boiler are
considered fired pressure veasels and their constroction shall
compiy with Code requirements for superheaters, including
safety devices. Piping berween the medestsr counections and
the mrbine or other prime mover is aot within the scope of
the Code.

A pressure veasel in which steam is gemerated by the
application of heat resulting from the combustion of Fucl
{aolid, liquid, or gascous) shall be clegsed as a fAred stesn
boiler.

Unfired pressurs vessels in which steam is genernted shail
be clussed as unfired steam boilers with the following
eXCEphOnRs:

{a} Vesscls known as evaporators or heay exchangets.

&) ¥esscls in which steans is generared by the use of bear
resulting from operatiom of a proccasing systam conzaining a
number of pressure veasels such as used in the manufacture
of chemmical and petroleumn products.

Unfired stzam boiicrs shall be comstructed under the
provisions of Secrion I or Section VIIE

Expansion tanks required in conmecction with high-temper-
atures water bouers skall be constructed 1o the requiremencs
of Section 1 or Section VIII.

A presaure vessel in whick an organic fluid is vaporized by
the application of hest resulting from the combustion of fel
{solid, liquid or gassous) shall be constructzd under the
provisions of Section [, ¥eassls in which vapor is generated
incidental to the operation of o processing 3ysicm, contain-
ing & number of pressure vessels such as used in chemical
and petrolenm maenufacture, 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 requirements of Part PG apply ta power beoilers
and high pressure, high-temperature water boilers and
to parts and appurtenaoces thereto and shall be used
in conjunction with the specific requirernents in the
applicabie parts of this Section that pertain to the
methods of construction wsexd,

PG-2 SERVICE LIMITATIONS

2.3 The rules of this Scction are applicable to the
fotlowing services:

{a) bolers in whick steasm or other vapor is
gencrated ay a pressurs of more than §5 paig {103 kPa
gage);

(b} high-temperature water boilers intended for
opcration at pressures exceoding 160 psig (1100 kPa
gage} and/or temperatures cxceeding 250°F (121°C).

22 For servicet below those specified in PG-2.1 it
i intended that rules of Section IV apply:; however,
boilers for such services may be constructed and
stamped in accordance with this Section provided all
applicable requiremcnts are met.

23 It is not the intent of these rules to cover cail-
type bot water boilers without any steam space where
water flashes into stearn when reicased through a
manuaily operated nozzle for cleaning machinery,
equipment, buildings, etc., unless one of the foilowing
limitations is exceadad:

fa} % in. {19 mm) diameter tubing or pipe size with
no drems or hesders attached:

f4) nominai warer conImining capacity not exceed-
ing 6 gat {23 I);

fe) water temperature not sxceeding 350°F (17T

{d} stemm not generated within the coil.

Steam cleaners cxempt by this classification shall be

provided with adequate safety reliel valves and
controls.

BOILER EXTERNAL PIPING
AND BOILER PROPER
CONNECTIONS

OUTLETS AND EXTERNAIL
PIPING

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

58.2 BHoiler External Plping Connections to Boil-
ers. All boiler cxrernal piping connectad to a boiler for
any purpose shall be attached to one of the types of
joints listed in PG-59.1,1.1. PG-59.1.1.2, apd PG-
59.1.1.3.

58.3 Boiler External Piping. The following defines
the Code Jurisdictional Limits of the boiler caternal
Piping systems, including genera] requirements,
valves, and inspection. The limits are also shown in
Fig. PG-58.3.1 and Fig. PG-58.3.2. The materals,
design, fabrication, installation, and testing shall be in
accordance with AMNSI B31.1-1977, Power Pipiug,
inciuding Addenda through the Summer 1979 Adden-
da and including the applicable B31.1 Code Cases.

PG-58

58.3.1 The steam piping connected to the boiler
drium or to the superheater outler header shall extend
up to and including the first stop valve in each
connection, except as requirsd by PG-58.3.2. In the
case of a single boiler and prime mover instatlation.
the stop vaive required hercin may be omitted provid-
ed the prime mover throttle valve is equipped with an
indicator to show whether the valve is open or closed
and is designed to withstand the required hydrostatic
pressure test of the boiler.

58.3.2 When rwo or more boilers are connected
to a common stearmn header, the connertion from each
boiler having a manhole opening shall be fitted with
two stop valves having an ample free-blow drain
between them. The boiler external piping includes all
piping {rom the boiler proper up to and including the
second stop valve and the free.blow drain valve.

Register, February, 1984, No. 338
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Fig. PG-58.3.1 SECTION I — POWER BOILERS
VENTS AND
INSTRUMENTRTION
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ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

—————— Agilar Proper — The ASME Boiter and Pressurs Yesssl Coces [ASME BPVC)
nes Ot SAMINERTROVYe juniediction and techiwce respormbllity (refer o
Section | Preambis, fourth paragrephi.

W Bailer Extermal Piping and Joint — The ASME SPYVC nas total sdrministra-
Tive [unadiction (Mmandaory cartifleaton by Coce Symbol KEMping, ASME
Data Forma, and Authorizsd iInspecton) of Boiler External Plging and Joint
The ASME Section Cormwnirtes 831.7 has been ssbgreed twohrvical rewoonsibiliTy.
[Rurtir 1 Sechicn | Progveie, fIF, 2xth, s srvsnt Carsgraphs snvd ANSI/ASME
B531.1 Scocw, paregrach 100.1.2.4.) Acolicable ANSI/ASME B31.1 Editrons sod
Ackiari are reterenoed in Section | PG-EE.

O — — Nen-Boiler Exermnal Plging and Joint = Not Secnon | jurisdiction imme soni kowbls
ANSI/ASME 821 Cocet.

FIG. PG-583.1 CODE JURISDICTIONAL LIMITS FOR PIFING — DRUM TYPE BOILERS
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GENERAL REQUIREMENTS Fig. PG-58.3.2
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ACMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

~—— Boiler Praper — Tha ASME Boiler and Prezsurs Vassal Code [ASME BPVCH
has totat sdministrative jurisdiction snd technicat responaibility {refer to
Section | Prosmbie, fourth paragraphl.

#———  Hoiler Externai Piping and Joint — The ASME BPVC has total scministra-
tree jurisdiction Imandstory certificstion by Code Symbol stamping, ASME
Dsts Forms, snd Authorized Inspaction) of Boiler Externai Piping and Jant.
The ASME Section Commitzss B31.1 hae bean mayigned technical responsibilizy.
[Refar 1o Section | Presmile, fiith, sixth, sndg ssventh paragraghs snd ANSIFASME
831.1 Scope, peregraph 100.1.2.A.} Applicatile ANSI/ASME B31.1 Editions snd
Addends sre referenced in Sectien || PG-58.3.

O = Noa-Baller Extwrnad Piping snd Joint — Net Sectian | jurisdiction (yee spoiicable
AMSL/ASME B31 Code).

FIG. PG-58.3.2 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED-FLOW STEAM GENERATOR WITH

NO FIXED STEAM AND WATER LINE
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PG-58.3 3= P(-59.1.3

5833 The feedwawer piping for all boilers,
except high-temperatitre water boilers and forced-fow
stenrn generators complying with PG-58.3.5, shall
extend through the required stop vaive and up to and
including the check valve except as requirsd by PG-
58.3.4. On a single boiler-turbine ynit installation the
batler fecd shutoff valve may be locarsd upstream from
the boiler feed cieck vaive

Ifafeudwmhuworhm:mm:cﬁngmc
requirements of Part PFH are installed between the
required stop valve aod the boiler, and are fitred with
to prevent the feedwater pressure fom sxceeding the
mazximm ailowable working pressure of the piping or
feedwater heater, whichever i3 less. Confrol and
interiock systems are permifted in order to prevent
OverpreIsurs. ’

5834 When two or more bailers are fed from a
cormmon  scurce, the piping shall be up to and
including & globe or reguisting valve located betwaen
the check valve remquired in PG-58.3.3 and the source
of supply. If the rogutating valve is equipped with an
isolation vaive and a bypsss valve, the piping shail be
up to and inclnding both the isolation valve down-
strram from the regulating vaive and the shutoff vaive
i the bypass.

5835 The feedwater piping for a forced-flow
steamn generator with no fSxzed steam and water line
m=ay terminsts up to and including the stop vaive nesr
the beriler and omitting the check vaive near the boiler,
provided thac a check valve having a pressure rating
n0 lesa than the boiler infer design pressure is mstailed
at the discharge of the boiler fred pump or elsewhere
in the feedline betwesn the feed pump and the fesd
siep valve. If the feedwater heat=r(x) is fittad with
isclation and bypass velves, the applicable requirs-
mepts of PG-58.3.53 must be met

383.6 The biowoff piping for all boilers, except
forced-flow steam genecators with no fixed steam and
ancd for action andsor portable purposcs, when the
allownble working pressare efcoods 100 pa (650 kPa)
shal]l extend through and meluding the second valve
The bicwod piping for 2l maction and/or portable
bailexs and for forced circulation and electric boilers
having a normal water content not sxcoeding 100 gal
(320 1) are required 10 extand through only one valve.

5837 The muscelianeous piping shall include
the piping for such items as drains, vents, surface-
blowod, steam and water piping for water columons,
gage glassey and pressurs gages, and the recuaculation

Register, February, 1984, No. 338
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retiern line for a high-temperarure water boiler. When
a drain is not intended for blowoff purpases (when the
boiler is under presscr2) a single veive is acceptable,
othorwise two valves in serics are required cxcept as
permitted by PG-58.3.6.

§8.3.3 Welded piping in PG-58.3.1, PG-38.3.2,
PG-58.3.3, PG-58.3.4, PG-58.3.5, PG-58.3.6, and PG-
38.3.7 is also subject to the requircments of PG-1{04
for proper Code certification.

PG-5% APPLICATION REQUIREMENTS

FOR THE BCILER PROPER

5.2, Commoun to Steam, Fesdwater, BiowulY, and
Dhruin Systema
59.1.1 Outlets of a boiler to which piping is to
be attached for any purpose, and which piping comes
within the Code requirements, shall meet the require-
menty of PG-39 anct shall be:

59111 A tapped opening

59.1.1.2 Bolted flanged joints inciuding those
of the Yan Stone type

59.1.1.3 Weiding ends of the butt or socket
wekding type.

5$9.1.1.4 Piping within the boiler proper may
be expanded into grooved boies, seal welded if desired.
Blowofl piping of fremibe boilers shall be artached by
threading into & lapped opening with a threaded fitting
or valve ar the other eud if w products of
combustion, or by PG-59.1.1.1 or PG-5%.1.1.2 if aot
$Q expossd (see PEFT.49).

59.1.2 Stewm Mains. Provisions shall be made
for the expansion anpd conwacton of steam mains
comnectad to boilers, by providing substandal anchor-
age at suitable points, o that there shail be no wodue
sirsin tranomitted to the boiler, Stoam reservoirs shail
e used on steam mains when boavy pulsadons of the
stexmn curTents cause vibragon of the boiier shell

plates.

39.1.3 Figure P(G-59.1 illustrarey a typical form
of oomnection for use ona boiler abells for passing
through piping such z3 food, surface bloweff connec-
tons, otc., and which permirs the pipes’ being thread.
od in solid from both sides in addirion to the
reinforcing of the opening of the sheil. The pipes shall
be attached ax provided in PG-59.1.1.

In thew and cther types of boilers where boch
interne] and cxtcroal pipes making a contnuous
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ILHR 42

PG-59.1.3-PG-59.3.4

FIG, PG-59.1 TYFICAL BOILER BUSHINGS

pussage are cmployed, the boiler buahing or its
equivalent shall be used.

592 Roguitvisents for Feedweter Piping. The
feedwater shall be introduced inte a boiler mn such a
m=eoner that the water will not be discharged diroctly
against surfaces cxposed 1o gases of high temperature
or to direct radisgion from the fire. For pressures of
400 pei (2800 kiPa) or over, the feedwater inlet through
the drurn shall be firted with shieids, sieeves, or other
suiteble mieans o reduce the offects of temperaturs
differentiais in the shell or head Feedwater, other
than condensate returns as provided for in PG-59.3.8,
shall not be introduced through the biowod,

553 Requircaests for Blowod Piping

593.1 A blowoff s required berein is deflned as
a pipe connection provided with valves located in the
external piping through whick the water in the boiler
may be blown out under pressfure. cxccopting drains
such as are wsed om water columns, gage glasscs, or
piping to feedwster regulators, sc., used for the
purpose of determining the operating condition of
such ¢quipment. Piping connections used primarily for
continugis operation, such rs deconcentrators on
continuoua blowdown systems, are not classed as

blowoffs but the pipe connecuons and all fittings up to
and including the first shutoff valve shall be squal at
least 10 the pressure requirements for the lowest set
pressure of any safety valve on the boiler drum and
with the cormesponding saturated-sicam lemperature.

59032 A surface blowoff shall not exceed 24 in.
pipe size, and the internai pipe and the termmunal
connsction for the external pipe. when used, shall
form a continuous passage, but with clearance be-
tween their ends and arranged so that the removal of
cither will not disturb the other, A properly designed
stce]l bushing, similar to or the squivalent of those
shown in Fig. PG-55.1, or a flanged conpection shall
b sl

5933 Each boiler except forced-flow steam
goncrators with no fixed steam and waterline and
high-temperarure water boilers shail have a bottom
blowoff outlet in direct comnection with the lowest
water space practicable for external piping conforming
to PG-58.3.6.

39.3.4 Alf water walls and waier screens which
do not drain back into the boiler, and all integral
economizers, shall be equipped with outlet connec-
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PG-59.3.4-PG-60. 1. 1

ticms for a blowoflf or drain line and comform to the
requirements of PG-58.3.6 or PG-58.3.7.

3.5 Exccpt a3 permitied for miniacure batlers
in Part PME, the minimum zize of pipe and firdngs
shail be | in.. and the maximum size shall be 2% .,
except that for boilers with 100 g ft (9.3 m®) of
heating surface or lets, the mimmuom, snize of pipe and
fittings may be %, in.

5936 Condensats remrn coanecricns of the
same size or larger than the $ize bheroin specified may
be used, and the bloweif may be connested to them. In
such case the bicwoff shall be 30 jocated that the
comnection may be completely drained.

5937 A bottom blowoff pipe when exposed to
direct furnacs heat sbai]l be protectad by firebrick or
other hest resisting materiai which 9 so arranged that
the pipe may be inspected.

5938 An cpening in the boiler setting for a
bicwoff pipe sball be armanged o provide fres sxpan-
sion and contraction.

5.4 Drains

59.4.1 Ample drains aball be provided where
required to permit compiete drainage of all piping,
superheazers, warerwa/la, warsr screens, ntegral econ-
omizers. high-temperatre warsr boilers, and ail other
boiler comnponeats in which water may coilsct Piping
shall conform to the recquiresnemrs of PG-58.3.6 or
PG-58.3.7.

58.4.1.1 Each mperheater shall be squipped
with at least ome drain so located 23 to most cffectively

provide for the proper cperaticn of the appararus.

59.4.1.2 Each high-tcmperanare water boiler
shall have a | in. mipimum pipe size botlom drain
comnection in direct connecton with the lowest water
space practical for externsal piping conferming to PG-
58.3.7.

555 Roquiroments for Valves and Flttings, The
following requirements :ppiy 1o the ose of valves and
frrmgs in the boiier proper.

5951 Stesm Stop Valves

£9.5.1.1 If & sbutoff valve is used berwesn the
batler and irs superhsater, the safety valve capacty on
the boiler shall comply with the requiremenis of PG-
67.2 and PG-70, except as provided for in PG-
55.5.1.2. no credit being taken for the safety valve on
the superheater, and the superhenter must be equipped
with safety valve capaciry as required by PCG-68. A
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stop valve is not required at the inlet or the cutlet of a
rehearer or separately fired superheater,

59.5.1.2 When stop valves are wnatalled i the
watcr-stcaon fow path between apy ™o sectons of a
forced-Bow stcam generator with ne fxed sieam and
wateriine, the safery valves shail sansfy the meguire-
ments of PG-67.4.4.

DESIGN AND APPLICATION

PG40 REQUIREMENTS FOR
MISCELILANEGOUS PIPE,
VALVES, AND FITTINGS
Piping referred w in this paragrsph chail be
desigoed o accordance with the applicable requare-
ments of ANS] B31.1.

60.1 Water Lovel Indicators

60.1.1 Each boiler, sxcept forced-fow sicam
generators with no fixed stearmn and waterline, and
high-temperanue water bollers of the foreed circula-
tion [ype that have 1o stesm and waterline, shail have
ar leas: one water gage glaan Boilem operated at
pressure over 400 paa {2800 kPa) shall be provided
with two water gage glasses which may be connected
to a mogle water columm or connected directly o the
drum.
Two independant remoce level indicators may be
used instead of one of the two required gage glasaes for
boilar drum water level ndication in the case Of power
boilers with all drum safery vaives set at or above 300
pai (6200 kPz). When both remote ievel indicators are
s reliable operation, the gage glass may be shut off but
shali be maintained in serviceable condinen.

When the direct reading of gage glass water leve! is
not readily visible to the operator in his working area,
rwo dependable indirsct indications shall be provided,
cither by ranmmission of the gage giass image or by
remote level indicators.

The lowest visible part of the water gage glass ahail
be af lemst 2 . (51 mm) above the lowest permisaibie
water level, a2t which level there will be no danger of
overbeanng any part of the botler when in operation at
that level Whem remote level indication is provided
for the operstor in licn of the gage glass the same
minimurm level refermncs sball be clearly merked

Connecticna from the boiler w0 the remore lovel
indicaror shall be at lemst ¥ in. pipe size (o and
iocluding the 1soianon valve and from there to the
remote level indicator at [exst ¥ in. (13 mm) Q..
rubing. These connections shail be completely inde-
pendent of other connections for any function other
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than water level indication. For pressures of 400 pst
{2800 kPa) or aver, lower connecrions to drums shall
be provided with shields. sleeves, or other suitable
means o reduce temperature differentials in the shells
or heads.

60.1.2 Forced-flow steam generators with no
fixed steam and water line and the high-temperature
water boiler of the forced sirculation type require no
water gage glass or gage cocks.

60.1.4 Boilers of the borizontal firetube type
shall be 50 set that when the water is at the lowest
reading in the water gags glass, thers shall be ar least 3
in. {76 mm) of water over the highest point of the
tubes, flues, or crown sheets.

60.1.5 DBoilers of locomoaorives shail have at least
one water glass provided with top and bottom shutof
cocks and lamp, and two gage cocks for boilers 36 in.
(910 mm) in diameter and under, and three gage cocks
for bailers over 36 in. (910 mm) in diameter.

The lowest gage cock and the lowest reading of
water glass shall not be less than 2 in. (51 mm) above
the highest point of crown sheer on boders 36 w. (910
mm} in diameter and under, nor less than 3 in. {76
mm) for boilers over 36 in. (910 mm) in diameter.
These are minimum dimensions, and on large locomo-
tives and thosc operaring on stecp grades. the hoght
should be increased, if necessary, to compensate for
change of water level on descending grades.

The bettom mounting for water glass and for water
column if used must extend not less than 1% in. (38
mm) inside the boiler and bevond any obstacle
immediately above it, and the passage therein must be
straight and horizontal.

Tubular water plasses must be equipped with a
protecting shield.

60.1.6 All connections on the gage glass shall be
not less than % in. pipe sizz. Each water-gage glass
shail be fitted with a drain cock or valve having an
unrestricted drain opening of not less then i in. (6
mm) diamcter to facilitate cleaning. When the boiler
operating pressure excesds 100 pai (690 kPa) the glass
shall be furmished with a connection to install a valved
drain 10 the ash pit or other safe discharge point.

Each watzr gage glass shall be equipped with a top
and a bottom shutoff valve of such through-flow
consiruction as 10 prevent stoppage by deposits of
sediments. If the lowest valve is more than 7 ft (2.1 m)
above the floor or platform from which it 15 operated,
the operating mechanism shall indicate by 11s position
whether the valve s open or closed. The pressure-
temperature raang shall be at least equal to that of the
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lowest set pressure of any safety valve on the botler
drum: and the corresponding saturated-steam tempera-
ture,

Srraight-run globe vaives shali not be used on such
CONMNECTions.

Aurtomatie shuroff valves, f permutted to be used,
shall conform to the requirements given in A-18.

60.2 Water Columns
60.2.1 The water column shall be s0 mountad
that it will maintain its correct position relative to the
normal waterline under operating conditions.

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

60.2.3 The stcam and water <onnections 1o a
water column or a warter gage glass shall be such that
they are readily accessible for internal inspection and
cieaning. Some acceptable methods of meenng this
requirement are by providing a cross or fitting with a
back outlet at s=ach right-angle turn to permit inspec-
tion and cleaning in both directions. or by vsing pipe
bends or fittings of a type which does not leave an
internal shoulder or pockert in the pipe connection and
with a radius of curvature which will permit the
passage of a rotary cleaner. Screwed plug closures
using threaded connections as allowed by PG-39.53
are acceptable means of access for this inspection and
cleaning. For boilers with all drum safety valves set ot
or abowe 400 psig (2800 kPz). socket-welded plugs
may be used for this purpose in Lieu of screveed plugs.
The water column shall be fitted with a connection for
a drain cock or drain valve to install a pipe of at laast
3, in. pipe size to the ash pit or other safe point of
discharge. If the water connection 0 the water column
has a rising bend or pockst which cannor be drained
by means of the water-column drain, an additionai
drain shall be placed on this connection in order that
it may be blown off to clear any sediment from the
Pip<.

60.2.4 The design and material of a water
column shall comply with the requirements of PG-42,
Water column made of cast ron o accordances with
SA-278 may be used for maximum botler pressures
not exceeding 250 par (1700 kPa} Water columins
made of ductile tron in accordance with SA-395% may
be used for maximum boller pressures not exceeding
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FIG. PG-60 TYPICAL ARRANGEMENT OF STEAM
AND WATER CONMECTIONS FOR A WATER
COLUMM

350 pei (2400 kPz). For higher pressores. soeel
construction ahall be caed.

63.2.59 Shuotoll valves ahmil not be used ic the
pips COODECHONS between a boiler and a water colnmn
or berwern & boiler snd the shutoff valves rogquired for
the gage glsms (PG-60.1.6). unlee they mxe cther
outside-acrew-and-voke or level-lifting type gate vaives
or siopeocks with lover parmancotly fastened thereto
and marked in line with their paessge, or of such other

COMSITUCTIon Ak 1D pREVEn! SIOppage by

locked or sealed opon. Where stop cocks are csed they
shall ba of & rypo with the plug held in place by a
guard or gisrut,

shall be pilaced om the pipes connectng a Wwsler
column or gagpe glazs 10 a boiler.

0.3 Gege Glesms Coomections

Register, February, 1884, No. 338
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connected directly to a shell or drum of the boiler,
shall be connected by ome of the following methods:

60.3.1.1 The wawr gage glasy or glasscs and
gage cocks abell be conmected 10 an intervening water
colemn.

603.1.2 When only water gage giesses are
used, they may be mountsd away from the shell or
drum and the warr column oomtted, provided the
following requisements are met:

603121 The top and bottom gage glass
fhrings are aligned. supported, and secured 30 as w
muintain the alignment of the gage glaxs: and

61.3.1.22 The steam and water connections
are oot lezs than 1 in. pipe size and =ach water glass is
provided with & valved drain; and

603123 The stcam znd waiter connections
comply with the requirements of the following PG-
60.3.2 and PF-H50.3.3.

6032 The lower exige of the 1eam connecton
10 a water columm or gage giass in the boilex aball not
be below the highest vigble water level in the water
gage glass. There shall be ao sag or offset in the piping
which will permit the scenmulanion of water.

$50.3.3 The upper edge of the water connection
to a water colomn or gage glass and the boiler shail
2ot be above the lowest vitible water fevel in the guge
glaxa No part of this pfpe comucction ahall be above
the point of connection at the water coiumn,

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

604 Gage Cocks. Each boiler {excopt thoss not
requiring water level indicators per PG-60.1.2) shail
have thres Or more gage cocks locsisd within the
vigible length of the water glass, except when the
boiler hey two water giasse located on the zame
borizontal lines.

Boilers not over 36 m. (910 mm) m diameter in
wihich the heating sorface does aot exceed (00 sq ft
{9.3 mx™ neexd have but two gage cocicy.

The gage cock counecrions shall be not leas than 15

50.5 Weter Froots Each boiler fitted with a water
jacketed boiler-furnace motuth protector. or similar
applisnce having valves on the pipea connecting them
to the boiler shall have thess valves locked or sealed
open. Such velves, when used, shall be of the straight-
way Cype-
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60.6 Pressure Gages

60.6.1 Each boiler shall have a pressure gage so
focated that it is casily readable. The pressure gage
shall be installed so that it shal!l at all times indicate
the pressure in the boiler. Each steam boiler shall have
the pressure gage connected to the steam space or to
the water column or its steam conmnection. A valve or
cock shall be placed in the gage connection adjacent to
the gage An additicnal valve or cock may be located
near the beiler providing it is locked or sealed io the
opeu position. No other shutoff valves shall be located
between: the gage and the boiler. The pipe connection
shall be of ample size and arranged so that it may be
clesred by blowing out. For a steam boiler the gage or
connection shall contain a syphon or equivalent device
which will develogr and maintain a water seal thar will
prevent steam (rom cntering the gage tube. Pressure
gage comnections shall be suitable for the maximum
aliowsbie working pressure and temperature, but if the
temperamure exceeds 406°F (208°C), brass or copper
pipe or mbing -shail oot be wsed. The connections to
the boiler, excepe the syphon, i used, shall not be less
than % in. siandard pipe size but where steel or
wrought iron pipe or tubing is used, they shall not be
lesa than ! in. (12 mm) inside diameter. The
minimum size of a syphon, if used, shall be ¥ in. (§
mm)insid:dhmﬁer.ﬁediﬂofthcprmmmc
sbll be graduated to approximately double the
preysure ac which the safety valve is set, but in no case
10 leas than 1l¢ times this pressure.

60.6.2 Each forced-fiow steam generator with
oo fxed steam and water line shall be squipped with
pressure gages or other pressure measuring devices
locatzd as follows:

60.6.2.1 At the boiler or superheater outlet
(follawing the last section which involves absorption
of heat); and

50622 At the boiler or economizer inlet
(preceding any section which invoives abgorption of
besr); and

60623 Upstream of any shutoff valve which
may be used between any ™wo scctions of the heut
sbaorhing surface.

60.63 Each boiler shall be provided with a
valve commection at least Y in. pipe size for the
cxclusive purpose of artaching -a test gage when the
boiler is in service, so that the accuracy of the boiler
pressure gage can be ascertained.

60.6.4 Each high-temperature water boiler shall
bave a temperature gage 30 located and connected that

ILIR 42
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it shail be easily readable The temperature gage shall
be instzlled so that it ar all times indicates the
temperature in degrees Fahrenheit of the water in the
boiler, at or near the outlet connection.

PG-61 FEEDWATER SUPPLY

61.1 Except as provided for in PG-61.2 and PG-
61.4, boilers having more than 500 sq ft {47 m?) of
water-heating surface shall have ar Ieast two means of
feeding water, Except as providad for in PG-61.3, PG-
61.4, and PG-61.5, each source of feeding shail be
capable of supplying water to the boiler at a pressure
of 3% higher than the highest serting of any safery
valve on the botler. For boilers that are fired with solid
fucl not in suspension, and for boilers whose setting or
heat source can continue te supply sufficient heat 1o
canse damage to the boiler if the feed supply is
interrupted, onc such means of feeding shall be steamn
operated.

6i.2 Except as provided for in PG-61.1, 2 boiler
fired by gaseous, liguid. or solid fuel in suspension
may be equipped with a single means of feeding water
provided means are furnished for the shutting off of its
heat input prior to the water level reaching the lowest
permissible level established by PG-60.

61.3 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 1 in. pipe size. For
boilers having a water-heating surface more than 100
5q ft (3.3 m®) the feed connection to the boiler shall
not be less than ¥, in. pipe size.

634 High-temperature water boilers shail be pro-
vided with mecans of adding water to the boiler or
system while under pressure.

61.5 A forced-flow steam generator with no fixed
steam and water line shall be provided with 2 scurce of
feeding capable of supplying water to the boiler at a
pressure not less than the expected maximum sus-
tained pressure at the botiler inlet, as determuned by the
boiler Manufacturer. corresponding to operation at
maximum designed steaming capacity with maximum
allowable working pressure at the superheater ourlet.

Register, Febmary, 1984, No. 3388
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SAFETY VALVES AND SAFETY
RELIEF VALVES'™

BOILER SAFETY VALVE
REQUIREMENTS

67.1 Each boiler aball have ar [east one safery
vaive or safety relicf valve and if it has more than 500
sq ft (47 m*) of watcr-benting surface, or i an electric
boiler has a power input more than 500 k'W, it ahall
have two or more wfety vaives or safery relicf valves.
The method of computing the stesm-generating capasc-
ity of the boiler shall be sa given in A-12 Organic flnid
given in Part PV,

672 The saf=ty valve or safety relief valve capacity
for wach boiler (cxcept as noted in PG-67.4} ahall be
such that the safety vaive, or valves will discharge ail
the steam that can be generated by the boiler without
ajlowing the pressure to rise more than 4% above the
highest pressare at which any valve is 32t and in no
case to more than 69 above the maximum allowahle
working pressure. The safety valve or safety relief
valve caparcity shall be m compliance with PG-70 but
shall oot be lesa than the maximum designed steaming
caparity as determmined by the Manofacturer. The
required steam relieving capacity, in [b/hr (kg/hr), of
the safety relief valves om a high-temperatars water
boiler shail be det—rmined by dividing the maximom
output o Bru/hr (kI hr) at the boiler norrie obtained
by the firing of any Ml for which the unit is designed
by 1000,

Any economizer which may be shut off from the
boiier, thereby permitting the sconomizer 10 become a
firecd pressurs vessel. akall have ome or more safery
relief valves with a total discharge capacity, caleniatad
from the mammum expected heat absorpdon in
Browvhr (k&Jr/kr), as determined by the Macufacturer,
divided by 1000. This abscrpton shall be stated in the
stamping {(PG-106.4%,

The required relieving capacity th pounds per hour
of the safery cr safety relief valves on a wastc heat
boiler shall be determined by the Manufactrer, When
auxiliary firing is to be osed in combinstion with warte
heat recovery, the maximum ocutput shall include the
effecr of such firing in the towl rogquired capacity.

PGe6T

175afery Valre A siiomane presare relicving devaon actuntod by
the soarx preasure npsteam of the valve and characrerizad by Full-
opeming pop actom. I ia usod for gas Of VaRpOT service.

Reibel Valves Ao auromanc pressure relieving device actuarcd bty
the ssanic pressure upstroam of the valve which opene further with
the increkse in presgsure ower the opering prosswre. It i wzaod
pnmarily for hiqud savic. .

Safery Reled Yalves An ¢ relevmg
devuxmnbhrormam:unnfﬂyulveorrdﬁMvt.
depending on apphcinon.
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When auxiliary fring is to be used in place of waste
heat recovery, the required relieving capecity skall be
based on auxiliary firing or waste heat recovery,
whichever is higher,

673 COme or mors safety valves on the boiler
proper shali be set at or below the maximpm allowabie
working pressure fsxcepr as nored in PG-67.4). If
additional valves arc used the highest pressurs serting
shail not exceed the maximum allowsble workdng
pressure by more than 3%. The complete range of
pressure settings of all the satorated-stesm  aafery
vaives on & boiler shali not excesd 109% of the highest
pressure to which any valve is sct. Pressure setting of
safery relicf valves on high-temperature water boilers!®
may excesd this 107 range,

674 For a forced-fow atcam gemerstor with oo
fxed steam and waterline, equipped with antomatic
contrels and protective interlocks respensive to steam
pressure, safety valves may be provided in accordance
with the above paragrapbs or the following protecnon

67.4.1 COne or mors power-actoatsd pressure
relieving valves!® shall be provided in direct communi-
cadon with the boiler when the boiler is under
pressure and shall recsive a control impulse 10 open
when the maximum allowabie worldng pressurs at the
superhenter outlet, 33 shown in the master stamping
{(PG-106.3), is exceeded. The twotal combined refieving
eapacity of the power-actuated relieving valves shall
be not 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
shall be located in the pressurc part system where they
will relieve the overpreasure.

An isolaring siop valve of the outside-screw-and-
yoke type may be insalled between the power-actu-
ated presgure relicving vaive and the boiler o permit
repairs provided an alternate power-actnated pressure

%ﬂd“mhmwmmwﬂ:m
thap safery valves relieving mosm.
Il-mmmnmwmm
of the boiler epct the safecy relicl vaive secting for high-tappersroe
wabey boikes be sohected subaraprially rightr than the desired
Operaring pwessure W) A (O Dumimirn the tmew che safaty el
vaive oz Bfr

"The power-actuatod promure releving valve @ coc whose
Wumopmordmmmuymuudby'amof
power (elocrwcry, ag, stam. or hydmulic). The valve @ay
dipcharpe 3 atmosphere or 10 a contAner at lower prowure The
dischurge capacity may be afecred by the downsiream conditiona
and surh offers sball be akay mio account [N the poywer-sotuated
proasure relimvang vaives are also pounouod in reAponas o other
control signais, the commrol impalse o prevent overpressure shall
be resp ve oaly to p v and 3hail ovesricde any othoy comorol
funcoon.
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refieving valve of the same capacity is 30 instalied as to
be in direct comrunication with the boiler in accor-
dance with the requirements of this paragraph,

Power-actuated pressure relieving valves discharg-
ing to intermediate pressure and incorperated into
bypass and/or startup circuits by the boiler Manufac-
urTy need not be capacity certified. Instead, they shall
be marked by the valve manufacturer with & capacity
rating at a set of specified inlet pressure and tempera-
ture conditions. Power-actuated pressure relieving
valves discharging directly to atmosphere shall be
capacity certified. This capacity ccrtificadon shall be
conducted in accordance with the provisions of PG-
69.3. The valves shall be marked in accordance with,
the provisions of PG-69.4 and P(G-69.5.

67.42 Spring-loaded safecy valves shall be pro-
vided, having a total combined relieving capacity,
including that of the power-actuated pressure relieving
capacity installed under PG-67.4.1, of not fess than
100% of the maximum designed stcaming capacity of
the boiler, as determined by the Manufacturer, except
the alternate provisions of PG-67.4.3 are satsfied. In
this total, oo credit in excess of 309 of the total
required relieving capacity shal! be sllowed for the
power-actuated pressure relicving valves actually in-
stalled. Any or al] of the spring-loaded safety valves
mey be set zbove the maximum allowsble 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-actuatsd pressure
rehevmg valves} are in opcration the pressurc will not
Tise more than 20% above the maximum allowable
working preasure of any part of the boiler, except for

the stearn piping between the boiler and the prime
MOVeET,

6§7.43 The total installed capacity of spring-
loaded safety valves may be less than the requirements
of PG-67.4.2 provided all of the following conditions
aT met.

67431 The boiler shall be of no less steam-
ing capacity than 1,000,000 Ib/hr {450 000 kg /hr) and
installed in a unit system for power genemation {ic., s
single boiler supplying a single turbine-generator unit).

67432 The boiler shalli be provided with
automatic devices, responsive to variations id steam
pressure, which include no {ess than 2l the following:

674321 A contrel capable of maintaining
steam pressure at the desired aperating level and of

modulating firing rates and feedwater flow in propar-
tion to a variable steamm output; and

67.4322 A controi which overrides PG-
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67.4.3.2.1 by reducing the fucl rate and foedwarer Bow
when the steamn pressures cxcesds the maximum
allowable working pressure as shown in the master
stamping (PG-106.3) by 109%; and

674.3.2.3 A direct-acting overpressure-trip-
actuating mechaniem, using an independent pressurc
semsing 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 allowable working pressurs as shown in
the master stamping (PG-106.3).

67.4.33 There shall be not less than rtwo
spring-loaded safety valves and the otal rated reliaw-
ing capacity of the spring-loaded safety valves shall be
0ot less than 10% of the maximum designed sieaming
capacity of the boiler as derermined by the Manufac-
turcr. These spring-loaded safety valves may be sar
above the maximum allowabie working pressure of the
parts to which they are connected but shall be set such
that the valves will lift at = pressure no higher than
20% above thé maximum sallowabie working pressure
as showm in the master stamping (PG-106.3).

67434 A least two of these spring-loaded
safety valves shail be equipped with a device that
directly transroits the valve stem lift action to controis
that will stop the flow of fuei and feedwater Lo the
boiler. The control circuitry to accomplish this shail
be arranged in a “fajl-safe’” manner {see Note},
NM’E.:“Fﬂﬂfe‘meﬂnsdr:uiu‘yumgedu:i:hcrcfmc
following:

(1) Energiza ro rjp There shall be at least 1wa scparste and
independsnt trip circuity soved by two power sources, 10 LuGate
and peyform the thp sctiom. Che power source shall be a
contnuously charged de bartery. The second scurce shall be an ac-
m—dcmnvmmmwmcdcsy:mwmmzmmry
and capable of performing the l:np l.':n.on The wip circuits shalf be
contpuously mondtcred for

Iculwtmnchwry:od.\:phcat:thcmmhnam:hazmuauy
ofn the flow of fuel and feadwater.

{2}  De-emergize o trip: If the circuits are arraoged m such a
“ythunmﬁnmmppiyofpwuismqnimdtokmpme
circuins clowed mod operating and such that aoy interruprion of
power supply will actustz the tp mechanism, then a sngle trip
<rcuit and single power aupply will He =mough 10 mest the

67.4.2.5 The power supply for all controls and
devices required by PG.67.4.3 skall inchede ar least
one source contained within the same plant as the
boiler and which is arranged to actuate the controls
and devices continuously in the event of failure or
interTuption of any other power sources.

67.4.4 When stop valves are instafled in the
water-stcae 3w path between any two sections of a

forced-Aow 1m generator with no fixed steam and
water line:
§7.4.4.1 The power-actuated pressure reliev-

Register, Febmary, 1984, No. 338
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ing vaive{s) required v PG-67.4.1 shail alse receive a
conmol impulse 10 oper when the maximum allowabie
workdng pressure of the component, having the lowest

pressure level upstream to the stop valve, is exceeded:
and

67.4.4.2 The spring-icaded safety vaives shall
be located o provide the pressure protaction reguire-
ments iz PG-67.4.2 or PG-§7.4.3.

67.45 A reliable presqure-recarding device shall
alvays be @I service and records kept to provide
evideqce of conformity w0 the above requirements.,

7.3 Al sufety valvea or safety relef vaives shail
be 30 consructed that the failure of any part canmot
obstruct the freo and full discharge of steam and water
from the valve Safery vulves shall be of the direct
spring-loaded pop type, with seat inclined at any angle
between 45 and 90 deg. (/4 and 72 rad), incluzive,
10 the center line of the spindle The coefBoient of
discharge of aaiery valves shail be determined by
sctual steam flow messurements at 4 presure not
more than 39 above the pressure st winich the valve is
set o blow and when adetad for bicwdown in
accordaace with PG-72. The valves shell be crodited
with capocitics as determined by the providiom of PG-
§9.2.

Safety valvea or safety refief valves mey be used
which give any opeping up o the foil dscharge
capacity of the area of the opening of the inlet of the
vilve {see PG-65.5), provided the movement of the
steam safety valve is such as not to induce lifting of
water in the boiler.

Deadweight or weighted lever safety valves or safety
refisf valves shall not be used.

For high-tsmperanire water boles safety rohief
vaives shall be nsed. Such valves shall have a clossed
bonnet For purposes of selection the capacity rating
of such safety relief valves ahall be cxpressed it perms
of actual stesm fSow determined on the same basis as
for aafety valver [n addition the safety relief valves
shzll be capable of satigfactory operstion when reliev-
tng waber at the satpration tereperatore corresponding
b0 the pressore ot winch the vaive is 2ot to blow.

67.6 A safety valve or safety relief valve over 3 in.
(76 mm) in xive, veexi for pressures grenter than 15
pn;(lmkl’lsaae).shdlh:velﬂnngedmlct
comnection, or a weld-end iniet connection The
dimensions of Aanges subjected to boller prossure ahall
conform. to the applicable American National Stan-
dards as given in PG—32. The facing shail be sirpilar to
those iltustrated in the Standard.

57.7 Safcty valves or safety relicf valves may have
bronze paroy complying with cither SB-61 or SB-62,
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provided the maximom allowable strcsscs and tomper-
atures do not excesd the values given in Table PG-23.2
and shall be marked to indicate the class of materiai
usad, Such vaives shall not Be used on superbeaters
delivering stesm at a t=mperatire over 450°F (232°0)
and 306°F (152°C) respectively, and shall nat be uaed
for high-temperature water boilers.

PG-68 SUPERHEATER SAFETY VALVE
REQUIREMENTS

48.1 Every attached superheater shail have one or
more safery valves near the outlet If the superheater
outlet header has a full, free, steam passage from end
o exyd and is 30 consgucted chat steam is supplied to iz
at practickily equal intervals thromghout its length so
that there iv a uniform fow of stzam through the
smperhester tubes and the hesder, the aafery valve, or
valves, may be located anywhere in the length of the
hezder.

682 The discharge capacity of the safety valve, or
vaives, ont an artached supcrboaccr may be included in
deterprinung the nomber and size of the salfcty valves
for the bailer, provided there are no intervening valves
berwern the supcrheater safety vaive and the boiler,
sod provided the discharge capecity of the safety
vaive, or valves, o the boiler, 23 distinet from the
superheater 8 ar least 735% of the aggregute valve
capacity required.

623 Ewcxy indepeudently fired superheater which
may b sbhut off fom the boiler and permmit the
supcrheater t» bocome a Gred pressure vessel shall
have one or mors aafety valves having a discharge
capacity equal to 6 ib of stearn per square foot (29 kg
of stemah per M) of superheater surface measured on
the side ~xposed to the hot gusen The oumber of
safery valves imstalled shall be sach thar the toual
capacity is et leagt equal to that required.

684 Ewery rehenter shall have one or more safety
valven, such that the total reficving capacity is at least
equal o the mexmum sicwm flow for which the
reheater i devigned. At least ove vabve aball be locaced
om the reheater ontlet. The relicving capscity of the
vulve on the reheater outlet shail Hbe not less then [539%
of the required total The capacity of reheater safery
valves thall not be incihuded in the reqguired relieving
capaciry for the boiler and superheater.

685 A oot blower comnection may be attached o
the same ocutlet from the superheater or reheater that
is used for the safery valve connecoon
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&8.86 Every safety valve ueed oo a maperheater or
rebeater discharging supexhearsd steam at 2 tempern-
tare over 450°F (232°C) shall have 2 casing, inclading
the base, boxty, and bonnet and spidle, of steel, steel
allcry, or equivalent heat-resisting material

The valve shall have a flanged iniet connection, or =
weld-cnd inier connection. It shail have the seat and
disk of suitable hest crosive and corTodive-resisting
materinl, and the spring folly sxpoged catxide of the
vilve cating a0 thar it shall be protected from coutact
with the socaping steeon

PG-70 CAPACITY

70.1 The minimum safety valve or safety relief
valve relieving capacity for other then electric boilers,
waate keat boilexs, organic fluid vaporizer generstors,
and forced-flow stean generators with no fixed steam
and water line, when provided in accordance with PG-
67.4.3, shall be determined on the basis of the pounds
of steamn grperntzd per hour per square foot of boiler
heating surface and waterwall heating surface, as
given in the Table PCG-70.

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

Firetube Watertube
) Boilers Bailers

Boiler heating surface

Hand flred s &

Stoker Hred 7 a

Qil, aas, or pulverlzed fuel fired &8 10
‘Waterwall heating surface

Hand flred -4 g

Stoker fired 16 1z

Qil, gas, or pulverized fuel fired 14 16
NOTE;

When a bailer is fired only by a gas having a heat value not in excess
of 200 Btu/cu ft, the minimum safety vaive or safety relicf vaive
relieving capacity may be based an the valuss given for hand-fircd
Goflers above,

The minimurn safety valve or safety ralief valve
relieving capacity for electric boilers shall be 3% Ib
{1.6 kg) /hr/XW input.

In many cascs a greater rclieving capacity of safety
valves or safety relief vaives will have to be provided
than the minimum specified by this ruje, and in every
case the requirsments of PG-67.2 shail be met.

702 The beating surface shall be computed as
follows.

70.2.1 Heating surface, as part of a circulating
systern in contact on one side with water or wet steam
being beated and on the other side with gas or
refractory being cooled, shall be measured on the side
receiving heat

70.2.2 Boiler heating surface and other equiva-
lent surface outside the furnace shail be measured
circumfersntially plus any extended surface.

7025 Waterwall heating surface and other
equivalent surface within the furnace shall be mea-
sured as the projected tube area (diameter > length)
pius zny cxtended surface on the furnace side, In
computing the heating surface for this purpose, only
the tubes, ﬁmbomahclh,mbnhm.mdthcpruject-
ed arca of headers need be considersd, except that for
vertical firztube steamn boilers, only that portion of the
tube swrface up to the roiddie gage cock is to be
computed. The minimnm nomber and size of safety
valves or safery relief valves required shall be deter-
mined on the basis of the aggregate relieving capacity
and the relieving capacity marked on the valves by the
manufactyrer. Where the operating conditions are
changed, or additional heating surface such as water
screens or waterwalls is connected to the boiler

Register, October, 1984, No. 346
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circulation. the safery valve or asfery miicf valve
capacity shail be incressed, if necessary, o meet the
new conditons and be in aceordance with PG-67.2
The additional valves required on account of changed
conditions may be installed om the steam or water line
between the boiler and the main stop valve except
when the boiler is equipped with a yuperhesmter or
other piece of appacatus, in which case they may be
installed on the stesm pipes between the bodler dnom
ang che inlst w the mperheater or other spparatus,
provided that the steam main berween the boiler and
pomts where a safery valve or vaives may be attached
hes a caoes-scctional arem at lexst three times the
valves applied to it

703 H the safery walve or safety relief valve
capecity cannot be computed or if it is desirsble o
prove the computations, it may be checked in any one
of the three following waya, and if found insuffcient,
additional capacity ahail be provided.

70.3.1 By making an sccumulation test, that is,
by shutting off all other stearn discharge outlets from
the boiier and forcing the fires to the maxirmmm. The
safery valve equipment shall be sufficient to prevent an
cxcrms prossare boyond that specificd in PG-67.2. Thia
method should not Do used on & beler with x
superbeater or rcheater or on 3 hgh-temperature
water boiler.

7032 By messuring the maximmum amount of
foel thar can be burned and computing the corre-
spondding evaporarive capacity upon the basis of the
beuring value of the fitel (ses A-12 through A-17).

70.3.3 By detmymnining the maximwn cvmporative
capacity by mesauring the feedwatexr. The sum of the
safety valve capacitics marked on the valves shall be
aqual o or greater than the marimum evaporative
capacity of the bodler. This method abkail not be used
on high-temperature water boilers.

PG-T1 MOUNTIMNG

T1.1 When two or more safety vaives are osed on a
boiler, they may be mounted cither scperxrely oxr as
twin vaives made by placng individusl valves oo Y-
bases, or duplex valves having two valves in the same
body caging. Twin valves made by piamng individuat
valves cn Y-bases, or duplex valves having rwo valves
in the same body, shall be of approximately equal
capacity.

When not more than two valves of different sizry are

Register, October, 1984, No. 346
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mounted singly the relieving capmcity of the smaller
vatve shall be not less than 50% of that of the larger
valve.

712 The safery valve or safery relief valve or valves
ahall be commected to the baler independent of any
other connection, and attached ap clode as posxible o
the bailer, without any unnecesssary intervening pipe
spouding tee tting of the same dinmeter and pressure
under the applicable American MNational Standard
fixted @m PG-42 and shall also comply with PG-8 and
PG-39. Every safety valve ot safery relief valve shall be
connectsd 30 a8 to stand in an upright pogition, with
sprindle vertical. On high-temperature water boilers of
the watertube forved-circulation cype, the valve shall
be located ar the boiler outler.

and the safrry valve or safety relief valve shall have ax
icxst the zrem of the wvalve milet No valve of any
description shall be placed betweren the recquired safery
valve or safery relief valve or valves and the hoiler, nor
o tha discharge pipe betwesn the safety valve or
safety relief valve and the amoosphere When a
dischsrge pipe is used, the cross-sectional area shail be
ot less ehan the fli ares of the valve oatlet or of the
toral of the areas of the valve outlets, discharging
thercinto. It shall be as short and straight as possibic
aned 30 srrangext xs 10 avoid unduc stresess on the
valve or valves.

All safety vaive or safety relidf valve discharges
ahall be 30 located or piped as 1o be carried clear from
runping boards or platforma. Ample provision for
gravity drain shell be made in the discharge pipe at or
ncar ench safery vaive or ssfety relisf valve, and where
wrater of condenzation may collect Each valve ahall
have an open gravity drain through the casing beiow
the level of dthe valve seat For iron- and steel-bodiexd
valves excoeding 2'4 m. size, the drain hole shall be
tapped not leas than % in. pipe size.

Discharge piping from safety relief valves on high-
tempersinee  water bollers shall be provided with
adequate providons for water dramage as well as the
The matullation of cast irvom bodied safety relief
valves for high-temperatore water boilers is prohib-
ited.

TL4 If a mnffler iv used on a safety valve or safety
relicf vaive, it ahall have sufficient outlet area o
prevent back pressure from interfering with the proper
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mufler plates or other devices shail be so constructed
as 1o avoid a possibility of restriction of the sicam
passages due o deposit. Mufflers shali not be used on
high-temperature water beiler safety relief valves.

When a safety valve or safety relief valve is exposed
10 ourdoor clemnents which may affect operation of the
valve, it is permmissible to shield the valve with—a
satisfactory cover. The shield or cover shall be
properly vented and arranged to permit servicing and
normal operation of the valve.

71.5 When a boiler is fitted with two or more safety
valves or safety relief valves on one connection. this
connection to the boiler sball have a cross-sectional
arce not less: than the combined arces of indet
connextions of ail the safery valves or safety relief
valves with which it connects and shall also meet the
requirements of PG-71.3.

T1.6 Safety valves may be artached 1o drums or
headers by welding provided the welding is done in
accordance with Code requirements.

71.7 Every boiler shall have proper cutlet connec-
tions for the required safsty valve, or safety rehef
valve, or valves, independent of any other cutside
steam connecnon, the area of opening to be at least
equal to the aggregate arcas of inlet conncctions of all
of the safery wvalves or safery relief valves to be
attached thereto. An internal collecting pipe, splash
plate, or paa 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 boles in such coilecting pipes shall
be ar leasc U in. (6 mun) in diameter and the least
dimension in any cother form of opening for mlet of
steany shall be Y in. {6 mm).

Such dimensional lirmitations to operation for steam
need not z2pply to steam scrubbers or driers provided
the net free steamm inlet area of the scrubber or drier is
at least 10 times the wtal area of the boiler ocutlers for
the safety valves.

71.8 If safety wvaives are amached to a scparate
steam drum or dome, the opening berweern the boiler
proper and the steam drum or dome sball be not less
than required by PG-71.7.

PG-72 OPERATION

72.1 Safery valves shall be designed and construet-
cd to operate without chattering and to attain full lift
at z pressure no greater than 3% above their set
pressure. After blowing down, all valves shall close at

ILHE 42
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a pressure not lower than 969 of their set pressure,
except that all drum valves installed on a single boder
may be sét to reseal at a pressure oot lower than 969%
of the set pressure of the lowest set drum valve, The
mininum blewdown in any case shall be 2 ps1 (14
kFPa). Far spring-loaded pop safery vaives for pressure
berween 200 and 300 psi (1400 and 2100 kFPa), both
inciusive, the blowdown shall not be less than 196 of
the ser pressure. To insure the guaranieed capacity
and satisfactory operation, the blowdown as marked
upon the valve (PG-6%.5) shall not be reduced.

Safery valves used on forced-ffow stcam generators
with no fixed steam and waterling, and safety relief
valves used on high-temperature water boilers may be
set 2nd adjusted 10 close after blowing down not more
than 109 of the set pressure, The vzives for thess
special uses must be so adjusted and marked by the
manufacturer.

722 The popping point tolerance plus or minus
shall not exceed the foilowing: 2 psi (14 kPa} for
pressurss up to and including 70 psi {480 kPa). 3% for
pressurss over 70 psi (480 kPa) up to and including
300 psi (2100 kPa), 10 psi (63 kPa) for prassures over
300 psi (2100 kPa} up to and including 1000 ps1 (6500
kPa), and 1% for pressures over 1000 psi (6900 kPa).

72.3 The spring in a safety valve or safety relief
valve in service for pressurss up w0 and including 250
psi1 (1700 kPa) shell not be used for any pressure more
than 0% above or 109 below that for which the
safety valve or safety relief valve ia marked, For higher
pressurcs the spring shall aot be reset for any pressure
more than 5% above or 5% below that for which the
safety valve or safety reiief valve is marked.

72.4 If the operating conditions of a valve are
changed s0 as to reguire a new spring under PG-72.3
for a differsnt pressure. the valve shall be adjusted by
the manufacturer or his authorized representative who
shall furmish and install a new nameplate ay required
under PG-110.

Register, October, 1984, No. 346
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(8 Wy L) CE)

FIG. PG-105.1 OFFICIAL SYMBOLS FOR STAMPS
TG DENQTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS' STANDARD

A

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

X%

FlG, PG-105.2 OFFICIAL
SYMBOL FOR STAMP TO
DENDTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD
FOR ASSEMEBLY

FIG. PG-105.9 OFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS’ STANDARD

Register, October, 1984, No. 346
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PG-105 CODE SYMBOL STAMPS

105.1 Each boiler. superheater, waterwall, and steel
econotnizer to whick a Cede symbol is 10 be applied
skall be fabricated by & Manufacturer of boilers,
supcrheaters, waterwalls, or steel economizers who is
in possession of the appropriate Code symbol stamp
{see Fig. PG-105.1), and a valid ccrtificate of authori-
zation, except as otherwise provided in PG-109,

105.2 Seven Code symbol stamps are shown in
Figs. PG-105.1 through PG-105.4. They are defined as
follows:

S—power boiler symbaol

SIAMD ... see Fig. PG-105.1
M——miniature boiler symbal
STATP . .cviiiimssrnnnnnnrennss see Fig. PG-105.1
L-—locemotive boiler symbol
3221 ) T see Fig. P(G-105.1
E—clectric beiler symbel
SLRMP ..o iiai s=e Fig. PG-105.1
A—baoiler assembly symbel
SCATII eevvnerrrsmmrrnnanrnnns sce Fig. PG-105.2
PP—opressure piping symb-ol
stamp . veee... sex Fig, PG-105.3
V—safety va.hfe symbol
E L - see Fig. PG-105.4
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STAMPING OF PRESSURE
PIPING

109.1 When external piping, as defined in the
Preamble, i installed by welding and is Gabricated by
mmthm:th-nWMthcbadﬁ.the

PG-109

dane 0 scoordance with the applicabie rubey of ANSI
B31.1 and by s manufacturer or contractor in posses-
moa of coe of the Coade symbols shown in Fig. PG-
105.1 (*8” omly), Fig. PG-105.2, or Fig. PG-105.3 and
who has been igsucd a Certificate of Authorization.
Qmalificacdon of welding procedures, weiders, and
welding cperators ahall be in accordance with the
recpuiremwenty of PW-1.2 and Section IX. Such work
ahail be inepectad by an Anthorized Inspector st such
stagm of the work as the Inspector muy slect. The
orgamiTations which fornish snd install such piping
abaill fornish proper Code certification (PG-104.2) for
sch piping inclading a Manufactarer's Data Report
Form P-4A a3 requred by PG-112.2.5 and PG-112 3,

1092 Welded piping, included within the scope of
this Code, over 2 in. pipe size shall be starnped with
the Code symbol, together with the manufacturer’s or
contractor’s name and scrial number. Such stamping
shall be on the prpe. valve, or firting adjacent to the
welded join: farthest from the boiler. For piping
opecating at temperstures above BOO'F (427°C) the
symbol may be stamped on a namepiate which is
ing is postweld heat treated, or on g circular metal
band at least Y 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 inchuded within
the scope of this Code shall be marked with an
identification acceptable to the Inspector and traceable
ta 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 superheater, water-
wall, or economizer headers, or any construction
involving only welding as covered by PW-41, may be
fabricated by a manufacturer in possession of the
pressure piping symbol stamp, and so stamped and
reported on a Manufacturers’ Partial Data Report
Form (Form P.4) as called for in PG-112.2.4,

PG-110 STAMPING OF SAFETY VALVES

Each safety valve shall be plainly marked by the
manufacturer or assembler (sec PG-73.3.4} in such a
way that the markings will not be obliterated in
service. The markings may be stamped on the casing,
or stamped or cast on a plate or plates securely
fastened to the casing, and shall contain the following
markings:

(i} the name or identifying trademark of the
manufacturer;

{2} manufacturer’s design or type number;

(3) size___in. seat diarneter___in. {the pipe size of
the valve inlet);

{4} pressure__Ib (the pressure at which it is to
blaw);

5 B.D.__ b (blowdown-—diference
the opening and closing pressure};

f6) capacity __Ib/hr (in accordance with PG-
67.5 and PG-72, and with the valve adjusted for the
blowdown given in the preceding item);

{7} capacity lift___in. {capacity lift—distance the
valve disk rises when blowing at the accumulation test
pressurcy;

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

(%) ASME symbol as shown in Fig. PG-105.4.

between

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

The rules in Part PFT arc applicablc to frctube
boilers and parts thereof and sball be vsed 1 conjinc-
tion with the general requirsments in Part PG as well
as witk the specific requirements in the applicable
Parts of this Section which apply to the method of
fabrication used.

PFT-44 OPENING BETWEEN BOILER

AND SAFETY VALVE

The opemng or connection between the boiler and
the safery valve shall have at least the ares of the valve
iniet. In the case of firetube boters, the openings in the
boilers for safety valves or safety relief valves shall be
not less than gven in Table PFT-44, except firetube
boilers used for waste heat purposes oaly, Dot
equipped for direct firing, necd not weet the reguire-
ments of Table PFT-44 provided the rated steaming
capacity s stamped on the beiler and safety valves or
safety rebief valves of the required relieving capacity
are supplied such that the provisions of PG-67.2 are
satisfied.

After the boiler Manufacmrer provides for the
apening required by the Code, 2 bushing may be
insertedd in the opening ip the shell 1o suit a safety
valve that will have the capacity to relieve all the
stearn thar can be generated in the boiler and which
will meet the Code requirements.

No valve of any description shall be placed between
the required safety valve or safety relief valve or vaives
and the boiler, or on the discharge pipe between the
safety valve or safery relief valve and the atmosphere.
When a discharge pipe is used, the cross-sectional area
shail be not less than the full area of the vaive outlet or
of the total of the arcas of the valve outlets discharging
thereinto and shall be a3 short and straight as possible
and so arranged as to avoid undue stresses on the
valve or vaives.

Register, October, 1984, No. 246
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PY¥T-48 FEED PIPING

48.1 When s bhorizomisl-return tubuiar boiler ex-
ceedis 40 in (1000 mup) in ddameter, the feedwater
shall discharge ar abousr three-fifths the length from
the end of the boiler which is subjected o the hotrase
g3 of the faroace (except a  horvizoml-return
tobular boiler squipped with an anxilizry fecdwater
hearting and circulating device), above the central rows
of robes. The foed pipe asball be carried through e
head or sheifl farthest from the point of discharge of
the feedwater in the manner specified for a sorface
blowoff n PG-59.3.2, and be. securely fastened insicie
the shel]l above the mubes

482 I[n vertical mbuler botlers the foaxdwater sheil
ba torodoeed at 4 point not less than 12 in. (300 mm)
above the cown sheect. When the boiler @ under
pressure, feedwster shall not be inoroduced through
the cpenimgs or connections usei for the water
column, the water gage glass, or the gage cocks. In
cioged systems the warer may be introduced through
any opening when the boiler is not under pressure.

PFT-4% BLOWOFF PIPING

49.1 Blowof piping of firstube boilers which is
cxposcd w produocrs of combustion shall be artached
by screwing into a tapped opening with provisions for
a screwed fitting or valve at the other end.

49.2 Blowoff piping of firetube boilers which is not
exposed to products of combustion may be attached
by any method provided in this Section except by
expanding into grooved hoies,

GENERAL
PEB-1 GENERAL

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

PEB-15 SAFETY VALVES

15.1 Each electric boiler shall have at lezst one
safery valve or safery relief valve, and if it has & power
ioput mcrs than 560 kW it shail bave two or mors
safery valves or safery relief valves.

152 The minimum safsty valve or safety rehief
valve relicving capacity for clectric boilers shall be 334
e (1.6 kg)/hr/ kW input.
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The rules of this Section of the Code cover minimum
construction requircments for the design, fabrication, instai-
lation, and inspection of steam heating, hot water heating,
hot water suppiy boilers which are directly fired with oil,
gas, electricity, coal or other solid or liguid fuels and lor
opcration at or below the presaure and temperature limits set
forth in this document. Similar rules for lined potable watsr
heaters are also included.

The rules are divided mto four majer Parts: Parn HG,
applying to all materinjs of construction ¢xcept as provided
for in Part HLW; Part HF, applying toc assemblies fabricated
of wrought material, except as provided for in Part HLW,
Part HC, applying to cast irom asaemblies; and Parr HL W,
applying o lined potable water heaters. Part HF ia further
subdivided into Subpart W, containing rules for welded
construction, and Subpart HB, containing rules for brazed
constructon.

The Partx and Subparts of this Section are divided into
Asticles. Each Agsrclc is given & nuwmber and a title. as for
example. Part HG, Artcle 3, Design, Articles are divided
into paragraphs which are given & three-digit number, the
first of which cormsponds to the Article number, thus, under

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

Article 3 of Part HG will be found paragraph HG-307.
Paragraphs arc further subdivided into subparagraphs.
Major subdivisions of paragraphs are designated by three- or
four-digit numbers followed by a decimal point and a digit
or digits. Where necessary, further subdivisions are repre-
sented by letters and then by figurey in parentheses. Minor
subdivisions of the paragraphs are also represented by
letters. A reference to one of these parngraphs in the text of
the Section includes all of the applicable rules in that
paragraph. Thus, reference to HG-307 includes all the rules
in HG-307, 1 through HG-307.4.

This Section doea not coatain rules to cover all possible
derails of design and construction. Where compiete details
are not given, it is intended that the manufscturer, subject to
the approval of the Authorized Inspector, shall provide
details of design and construction which will be as safe as
otherwise required by these rles.

When the strength of any part cannot be computed with a
AaTAfASTOrY assurance of safety, these rules provide proce-
dures for estabimshing its maximum allowable working
preasure.
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-100 SCOPE

The requirements of Part HG apply to steam
heating boilers! and hot water boilers® and to appurte-
nances thereto and shali be used in conjunction with
the specific requirements in Part HF, Boilers of
Wrought Materials, and Part HC, Cast [ron Boilers,
whichever 11 applicable. Part HG is not intended to
apply to lined potable water heaters except as pro-
vided for in Part HL'W.

HG-101 SERVICE RESTRICTIONS AND
EXCEPTIONS
HG-181.1 Service Reatrictions. The rules of this

Section are restricted to the following services:
fa) stearn boilers for operation al pressures not
exceeding 15 pai (103 kPa);

"When used for services where perodic make-up i requared, the
user i3 cantionwsd that rormally, water  (festment must be
comsaderod and ysually extra provisons for cheanout are Aoocesary
*As uscd 10 thu Section, the terma “hot water boilers™ inchudies
borth bot water hewting borilers and hot water supply boilers,

ILHR 42

fb} hot water hearing bouers for operaning at
pressures not exceeding 160 ps (1103 kPa) andsor
temperatures not exceeding ISOF (121°CY, ar or near
the boiler outlet:

fe/ hot water supply boilers for operation at pres-
sures not exceeding 160 ps1 (1103 kPa) andsor
temperatures not exceeding 230°F (121°C), at or near
the Boiler cutiet except as otherwise provided in HG-
101.2.

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

fa) heat input of 200,000 Bru /hr (58.6 kW),

b} water temperature of Z10F {39°C):

fe) nominal water containing capacity of 120 gal
(454 1} except that such hot warer supply boilers shail
be equipped with safety devices in accordance with the
requirementcs of HG-400.2,

HG-101.3  Services in Excess of Those Covered
by This Section. For services exceeding the limirs
specified 11 HG-101.1, the rules of Section ! shall

apply.

Register, February, 1984, No. 338
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HG-400 PRESSURE RELIEVING VALVE

REQUIREMENTS

HG-400.1 Safety Valve Roguireswsts for Steam
Bollers

fa) Each steam boijer abkall have one or more
officazlly rated safery valves® of the spring pop type
adjusted and scaled to discharge at a pressure not to
exceed 15 pwi (103 kPa). Sealy shall be artached in a
manner t¢ prevent the valve from being taken zpwzt
without breaking the seml. The safcry valves shall be
arranged so thar they cannot be reset w relicve at a
ttigher pressure than the maximiem allowabie woriing
pressure of the botler. A body drain connection below
seat level shall be provided by the manufacturer apd
this drain shall not be pingged during or after fleld
ipstallation. For valves excesding 2 . (51 mm) pips
size, the drain hole or hoies aball be tapped not leas
than 3 in (10 mm) pipe size. For valves 2 in. (51 mm)
pipe size or less, the drain hoie sthail not be less than 14
in (5 mn) in dimmeter.

fb) No safety valve for a stemm boiler shall be
smaller than X in. (13 mm). No safety valve shall be
Iarger thao 43¢ i (114 mm). The inlet opening shail
have an inside diamerer equal to, or greatsr than. the
sext dinmersr.

fe}) The mninimnm relieving capaciry of valve or
valves shall be governed by the capecity marking cn
the botler called for in HG-530. .

fd) The minummun valve capacity in pounds per
hour shall be the gremter of thar detsymined by
dividing the maximum Bta (joule) catput at the boiler
nozzie obtained by the fring of any fuei for whick the
unit is insealled by 1000, or shall be determined on the
basis of the pounds of stecam generated per hour per
square foot of boiler heating swface a3 given in Table
HG-400.1. In many cases a greacter relicving capacity

v ssarmpod sefery vaives that have boca tostod asd cammfied o
scooavinrecs with the mirs of Secnon | may be aceoptod for
instatlanion co Secmon [V bowers.
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of valves will have to be provided then the minimum
specified by thess rules. In every casw the rmequircment
of HG-400. 1{e) shall be met.

fe) The safety valve capacity for each sieam boiler
shail be such that with the fusl burting cquipment
iostalled, and opecrated ar maximum capacity, the
presaure cannot rise more than 5 ps (34 cPa) above
the maximum aliowable working pressure

{7 When operating conditions are changed, or
additionai boiler heating surface is instailed, the valve
capacity shall be increased, if necessary, t0 meet the
new conditions and be in sccordence with HG-
400. 1(e). The additional valves roquirect, on sccount of
changed conditions. may be instailed on the outlet
piping provided there is oo intervening valve.

HG-40).2 Safety Reiief Valve Requirements for
Hot Water Bollers

fa}) Each hot watsr hesring botler shall have ar least
one officially rated pressurc rolief valve! set to relieve
ar or below the maximum allowabie working pressure
of the bodler, Each hot aater supply bodler shail have
at least onc officially raced safery relicf valve or at Jezst
one oficially rated pressure-temperature relief vaive of
the sutomatic reseatng type set to relieve at or below
the maximum sllowabic working preasurc of the
bonier. Safery retief valves officially rated a8 to capacicy
shail have pop sction when tested by meam. When
more than one aafety relief valve s used on =ther hot
water heating or hot weix aupply boilers, the addi-
bomai valve or vatves shall be officiaily rated and may
be set within & range oot 1o cxcoed & pa (41 kPa)
above the maximum allowable working pressare of the
boiler up to snd inciuding 50 psi (414 kPa) end 59% for
thosrs haviog a2 maxirnum, allowable working pressure
excecding 60 pai (414 kP2). Safety relied valves shall be
spring loaded, Ssfety relicf vaives shall be 10 arranged
that they cannot be reser at a higher pressure than the
maximum peroutted by this paragraph.

78} No materisis liable to fail due o detenoration
or vuicanizacon when subjected to saturated stcam
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

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

Firetubme Watertube
Bailer Heating Surface Bailers Bailers
Hang fired H] b
Stoker fired 7 -
QH, gas, or pulvertied
fuel fired : ] 10
Waterwail heating surface:
Hand fired a a
Stoker fired 10 12
Qll, gas, or pulverized
fuei fired 14 16
NOTES:

[1] When a boiler is fired only by a gas having a heat vaiue nat In
eacess of 200 Btu/cu ft, the minimum safety valves aor safety
reilief valve relieving capacity may be based on the valles given
far hand fired boilers above.

{21 The rinimum safery valve or safety rebef valve relicving capacity
for slectric botlers shall be 3" Ib/hre/ kW input.

{31 For heating surface determination, see HG-403,

lemmperature corrcsponding to capacity test pressurce
shall be used for any part.

fc/ Mo safety relief valve shali be smaller than % in.
{19 mm) nor larger than 4%-in. (114 mm) standard
pipc size except that boilers kaving a heat input not
greater than 15,000 Bru/kr (4395 W) may be equipped
with a rated safety relief valve of Y%-in. (13 mm)
standard pipe size. The inlet opening shail have an
inside dizameter approximately equal to, Of greater
than. the seat diameter. In no case shall the minimum
opening through any part of the valve be less than 4
in. (& mm) in diameter or its equivalent area.

¢ad} The required steamn relieving capecity, in
pounds per hour, of the prossure relicving device or
devices on a boiler shail be the greater of that
determined by dividing the maximum output in Biu
(joules) at the boiler nozzle obtained by the firing of
any fuel for which the unit is installed by 1000, or
shall be determincd on the basis of pounds of steam
generated per hour per square foot of boiler heating
surface as given in Table HG-400.1. In many cases a
greater relieving capacity of valves will have to be
provided than the minimum specified by these rules.
In every case, the roquirements of HG-400.2(f) shall
be met.

fe) When operating conditions are changed, or
additional boiler heating surface is installed, the valve
capacity shall be increased. if necessary. to meet the
new conditions and shall be in accordance with HG-
400.2(¢). The additional valves required, on account of

ILHR 42
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changed conditions, may be installed on the outlet
piping provided there is no intervening vaive,

{7 Safety ralief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel burning cquipment installed and operzted at
maximum czpacity, the pressure cannot rise mare
than 109 above the maximum allowable working
pressure. When more than one safery relief valve is
used, the overpressure shatl be limited to 10% above
the set pressure of the highest sct valve allowed by
HG-400.2(a).

HG-400.3 Safety znd Safety Relief Valves for
Tanks apd Heat Exchangers

{a} Steam 10 Hot Water Supply. When a hot water
supply is heated indirectly by steam in a coil or pipe
within the service limitations szt forth in HG-101, the
pressure of the steam used shall not exceed the safe
working pressure of the hot water tank, and a safety
ralief valve at least 1 in. (25 mm) In diameter, set o
relieve at or below the maximum allowable working
pressure of the 1ank, shall be applied on the tank.

(5) High-Temperature Warer 10 Warer Hear Ex-
changer.? When high-temperature water is circulated
througk the coils or tubes of a heat exchanger to warm
water for space heating or hot water supply, within the
service Llimitations set forth in HG-101, the heat
exchanger shall be equipped with one or more
officially rated safety relief vaives, set to relieve at or
below the maximum zallowable working pressure of the
heat cxchanger, and of sufficient rated capacity to
prevent the heat exchanger pressure from rising more
than 109% above the maximum allowable working
pressure of the vessel.

(¢} High-Temperaiure Warer to Steam Hear Ex-
changer.* When high-temperature water is circulated
through the coils or tubes of a heat sxchanger to
generate low-pressure steam, within the service limita-
tions set forth in HG-101, the heat cxchanger shall be
equipped with onc or more officially rared safety
valves, set to relieve at a pressure not to exceed 15 psi
(103 kPa), and of sufficient rated capacity to prevent
the heat exchanger pressure from rising more than 5
psi (34 LkPa) above the maximum allowable working
pressure of the vessel. For heat cachangers requiring
steam pressures greater than 15 psi (103 kPa), refer 1o
Section I or Section VIII, Division 1.

Buggoned installstion pr
cxchangers.

far the dary =zide of heat
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-402 DISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF
VALYES

HG-402.1  Valve Markings. Each safety or safery
relief valve shall be plainly marked by the manufac-
turer 1n 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-a02 OFFICIAL SYMBOL FOR STAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

providing the lifting lever 1s permanently attached to
the valve, or, when desirable because of size, all or
part of the reguired markings may be stamped, cast or
etched on a plate or plates, each securely fastened to
the valve boady, lever, or other permanent part of the
valve, and such markings shall include the foilowing:

fa}) the name or identifying trademark of the
manufacrurer;

b} manufacturer's design or type number;

fe) size in. {the pipe size of the inlet);

fd} pressure psi {the pressurs at which it 1s
set to blow?);

fe) capacity le/hr.  or capacity

Bru/hr in accordance with HG-302.3;

{f? ycar built or alternatively, a coding may be
marked on the valves such that the valve manufac-
turer can identify the year built:

fg} ASME symbol as shown in Fig, HG-402.

HG-406 VALVE REPLACEMENT

Safery valves and safety rclief valves requiring
repairs shail be replaced with a new vaive or repaired
by the manufacturer.

Register, February, 1984, No. 338
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ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLS!

H G600 FOR STEAM HEATING BOILERS
HG-501 STEAM GAGES

fa! Each stzam boiler shall have a st=am EREC Or 2
compound steam gage connectsd 10 its Sleam space or
te its water column or to its steam connsction. The
Bage or conncction shall contain a siphon or equiva-
lent device whick will develop and maintain a water
scal thar will prevant steam from entering the gage
tube. The connection shail be so arranged thar the
Bage canngt be shut off from the boiler except by a
cock placed in the pipe at the gage and provided with
2 tec- or lever-handle arranged to be parsilel to the
pipe in which it is Jocated when the cock is open. The
connections 1o the boiler shall be nor less than Y in. (6
mm) standard pipe size, but where sieel or wrought
iron pipc or tubing is psed, they shal! be not less than
Y% in. (13 mm) standard pipe size. The minimum size
of a siphen, if used, shall be ¥ in. {6 mm) in inside
diametar. Ferrous and nonferrons tubing having inside
diameters at least equal to that of standard pipe sizes
listed above may be substituted for pipe.

&} The scale on the dial of a steam boiler gage shall
be graduated to not less than 30 psi (207 kPa) nor
more than 60 psi (414 kPa). The traval of the painter
from 0 to 30 psi (0 1o 207 kPa) pressure shatl be at
leagt 3 in, {76 mumy).

HG-602 WATER GAGE GLASSES

fa} Each stcam boiler shall have one or more water
gage glasses attached to the water column or boiler by
means of valved fittings not less than % in. (13 mm)
pipc size, with the lower fitting provided with a drain
valve of a type having an unrestricted drain opening
EGt less than !4 in. (6 mm) in diameter to facilitzre
cleaning. Gage glass replacement shall be possible

‘This equiproent to be inscallod pricr 1o OpPETATIon.

ILHR 42

ender pressure. Water glass fittings mayv be attached
direetly 1o a boiler.

Boilers having an internal vertical heighr of less
than 10 in. {254 mm) may be equipped with a water
level indicator of the Glass Bull’s-Eye type provided
the indicater is of sufficient size to show the water at
both normal operating and low water cutoff levels.

fb) The lowest visiblc part of the waler gage glass
shall be at least 1 in. (25 mum) above the lowest
permissible water level recommended by the boiler
manufacturer. With the botler operating at this lowest
permissible water level, there shall be no danger of
overheating any part of the boiler.

Each boiler shall be provided ar the time of the
manufacture with a permanent marker indicating the
lowest permissible water level. The marker shall be
stamped, etched, or cast in metal; or it shall be a
mectallic plate attached by rivets, screws, or welding;
or it shall censist of material with documented rests®
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.

MNOTE: Treasparert materal other than glass may be used for the
waler gage provided thal the matenal will remmn tronsparent and
hoa proved suitmble for the pressure. temperature. and corTosive
conditions cxpecied in service.

fe) In elzetric boilers of the submerged electrode
type. the water gage glass shall be so locared to
indicate the water levels both at startup and under
maximum steam locad conditions as established by the
manufacrurer.

fd) In electric boilers of the resistance heating
clement type the lowest visible part of the water gage
glass shall not be below the top of the electric
resistance heating clement. Each beoiler of this type
sihall also be equipped with an aptomatic low-water

“Example of a nationally recogmuzed standard 13 ANSE 225 13,

Register, February, 1984, No. 338
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clectrical power cutoff so located as to automadccally
cut off the power supply before the surface of the
water falls below the top of the cleetrical romstance
heating cicments.,

{fe} Tubular water gzlnsaes on siectric boilers having
a normal water content aat excseding 100 gal (379 [)
shail be equtipped with a protective shield.

HG-683 WATER COLUMN AND WATER

LEVEL CONTROL FIPES

fa) The mimimom size of farous or noofcrrous
Pipes compecting a water column to a steam boiler
shall be ! in. (25 mm). No cutlet conpectons, except
for damper regulator, feedwarer regularor, steam
page=s. or appararus which does aot permit the ew=ape
of any steam or watsr except for mannally operated
blererderwny, shall be artached 10 & water colwmn or the
Piping connecting a water column to a boiler (see HG-
705 for introduction of feedwatsr into a boiler). If cthe
water colomn, gage glass, low-water foel cutcf, or
other water level control deviee is commected to the
boiler by pipe and fittngs, no shutod valves of any
type shall be placed in such pipe, sod a cross or
equivalent fitting two which s drain valve and pipmg
may be attached shail be placed in the warer piping
comnecton at svery Tight angle torm to facilitave
clexning. The watey column drain pipe and valve shaill
be not lesy than %, in (19 mm) pipe size

b} The steam connertions to the water coiumn of a
horizontal firerabe wrought boiler shall be taker from
the top of the ahel) or the upper part of the hoad, and
the water conpecton shail be taken from a point not
above the center lime of the shell For a cast irom
boiler, the steam connection to the waier column shall
be taken from the top of an end section er the top of
the steamn header, and the weatsr comnection akall be
made ¢m an end section oot less than § in. (152 mam)
beigw the bottom connection o the water gage glass.

HG-584 PRESSURE CONTROL

Each mncmatically fired steava botler shall be
protected from overpressure by two pressure-operatsd
controls.

{@} Each individual antomatczlly fired steam boilex
shall have a safery lmir controi that will cat off the
fus]l supply to preveot steam pressure {rom exceeding
the 1[5 psi {I03 kPa) maximum allowable working
pressure of the boiler. Each control shall be con-
structed to prevent a pressure setting above 15 pst (103
kPa),

Register, February, 1984, No. 338
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SECTION [¥Y — PART HG

(6} Each wdividual sizam boiler or cach systero of
comumonly connectad steam  boilers shail heve a
control thart «all cur off the fucl supply when the
pressure reaches an operaung Limet, whach shall be less
than the maximum allowable pressure.

fe; Shutoff valves of any type shall not be placed in
the steam pressurs comnecton betwesm the boiler and
the comtrols described in {a) and (b} above Thess
coucrols shall be protected writh a syphon or equivalent
means of maincaiming a watcr scal that will prevent
steam from eurering the comtrol. The connections o
the boiler shall not be less than ¥} in (6 mm} standard
mipe size bt where steel or wrought iron pipe or
rabing is used they shall not be loss than 4 in. (13
mm} standard pipe mze. The minimum size of a
syphon shall be 3} in (6 mm) standard pipe wze or 3
iz (10 mm) Q.0. nonferTous tutnng,

HG-s05% AUTOMATIC LOW.-.WATER FUEL
CUTOFF AND/OR WATER

FEEDING DEVICE

fa) Each automarically fired steam or vapor-system
bailer shall have an automatic low-water foel cutoff so
locared a3 w automatically cur off the fuel supply
when the surface of the waer falls to the lowest vizibie
part of the water gage giacs. If a water feading device
is mstalied, it shall be 30 constructed that the water
inlet valve cannot feed water into the boiler through
the doat chamber and so located 23 o suppiy requisite
feedwater.

(b} Such a fucl cutoff or water fesding device may
be attached directly to a boiler. A fuel cutoff or water
feeding deviee may zlsc be installed in the tapped
openings available for attaching a water glasa direct to
a boiler, provided the comnections are made to the
boiler with nonferrons tees or Ys oot less thao % o
{13 mm} pipe size betweent the boiler and the water
gla 30 thet the weter glans is attached directly and as
closs az possible to the boiler: the ran of the tée or Y
shal! rake the water gluss Atrings, and the mide cutlet or
branch of the tee or Y aball take the fuei cutoff or
water fecding device. The ends of ail nippies shall be

(e} Fuel cutoffs and water feexding devices «zmbody-
ing a separnic chamber shall have & verdesl drain pipe
and a blowoff valve not less than % m. {19 o) pipe
size, located ar the lowest point in the waler equalining
pipe connections so that the chamber and the equaliz.
ing pipe can be Aushed and the devics tested.
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ARTICLE 6 -— INSTRUMENTS, FITTINGS. AND CONTROLS

HG-610
HG-6E1

FOR HOT WATER BOILERS
PRESSURE OR ALTITUDE GAGES

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

fb) The scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than
1% nor more than thres times the pressure at which
the safety relief valve is set.

fc} Piping or tubing for pressure- or altituge-gage
connections shall be of nonferrous metal when smallar
than 1 in. (25 mm) pipe size.

HG-612 THERMOMETERS

Each hot water boiler shail have a thermometer so
located and connectad that it shall be sasily readable
when observing the water pressure or altitude. The
thermometer shall be so located thar it shall at all
times indicate the teraperature in degrees Fahrenheit
of the water in the boiler at o1 near the outlet.

HG-613 TEMPERATURE CONTROL

Each automatically fired hot water boiler shall be
protected from gver-temperature by two Lemperature-
cperated controls.

{6} Each individual automatically fired hot water
boiler shal] have a safety limit control that will cut off
the fuel supply to prevent water temperature from
exceding the mazimum aflowable temperature of
250°F (121°C) at the boiler outlet. This water tempera-
ture safety control shall be constructad 1o prevent a
lemperature setting above 250°F (121°C).

b} Each individual hot water boiler or each system
of commonly connected boilers without intervening
valves shall have a control that will cut off the fuel
supply when the water temperature reaches an operat-
ing limit, which shall be l=ss than the maximum
allowable temperature.

HG-514 LOW-WATER FUEL CUTOFF

fa) Each automarically fired hot water heating
boiler with heat input greater than 400,000 Btu/hr
(117.2 kW) shajl have an automatic low-water fucl

ILHR 42
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cutoff which has been designed for hot water service,
and it shall be so locared as 10 automatically cut off
the fuel supply when the surface of the water falls to
the level established in (b} below (see Fig. HG-703.2).

fb} As there is no normal watsrline to be main-
tained in a hot watcr heating boiler, any location of
the low-water fuel cutoff above the lowest safe
permissible water level established by the boiler
manufacturer is satisfactory.

fc} A coil-type boiler or a watertube boiler with
heat input greater than 400,000 Bru/hr (117.2 kW)
requiring forced circulation 1o prevent overheating of
the coils or tutes shall have a flow-sensing device
installed in the cutlet piping in licve of the low-water
fuel cutoff required in (a) above to automatically cut
off the fuel supply when the circulating fow is
mnterTupted.

HG-620
HG-621

FOR ALL BOILERS

INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACKETS

Any or all instruments, fttings, and controls re-
quired by thess rzles may be installed inside of boiler
jackets provided the water gege on a steam bgiler is
accessibie without the use of toois and provided the
water gages and pressure gage on a steam boiler or the
thermometer and pressurs gags on a water boiler are
visible through an opening or openings ac all times.

ELECTRIC WIRING

ELECTRICAL CODE
COMPLIANCE

All field wiring for contrels, heat generating appa-
ratus, and other appurtenances necessary for the
operation of the boiler or boillers should be installed in
accordance with the provisions of the National Elec-
tric Code and/or should comply with the applicable
local electrical codes. All boilers supplied with factory
meunted and wired controls, heat generating appa-
ratus, and other appurtenances necessary for the
operation of the boilers should be instailed in accor-
dance with the provisions of the nationally recognized
standards such as listed in footnote | of HG-640.

HG-630
HG-631

TYPE CIRCUITRY TO BE USED

Whether L. or factory wired. the control circuirry

HG-632
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shall be positively grounded and shail operate ar 150 ¥
or less. Ome of the two following systems may be
employed to provide the control cicenit:

{a} Two-Wire Nominal 120 V Syseewt With Separase
Egquipment Ground Conducror

{1} This system ahall consist of the line, ncutral
and equipment ground conductors. The conmol panef
frame and associated control circuitry metallic snclo-
sures shail be siecrrically continuows and be bonded to
the squipment ground conductor.

f2) The equipment ground conductor and the
neutral cemductor shall be bonded together az ther
origin in the electrical system as required by the
NEC.?

(3} Thke line side of the ¢omtrol circwir shall be
pmdedmthaumeddnyﬁucnzndumnﬂu
practicabie.

(b} Two-Wire Nominal 120 V System Obtained by
Using an Ixolation Transformer

{7} The rwo-wire conmol crcuit ahall be obxined
fixrn the secondary side of an isolation tmansformer.
Ome wire from the secondary of this transformer shalj
be siectricnily continuons wnd shail be bonded to a
convenient cold water pipe All metallic enclosures of
control components shall be socurely bonrded to this
gmand somirol circuit wire The primary side of the
isolatiom transformer will vormally be a two-wire
scurce with a potental of 230 or 208 ¥V or 440 ¥V,

{Z) Both sides of the two-wire primary circwit
3haill be fused The hot leg on the lomd side of the
isoclation transformer shall be fogsed 33 smsll as
practicable and in no cass fused above the rating of the
issiaton transformer.

HG-633 LIMIT CONTROLS

Lm:ncontrols:ha]lbewu'aionthchotarhncndc
of the control circmit

*Sea Appencix H.
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SECTION IV — PART HG

H{~-534 SHUTDOWN SWTITCHES AND

CIRCUIT BREAKERS

A manually operatsd remote heanng piant shut-
down switch or curcuit breaker should be located just
outside the boler room door ind marked for casy
idenrification. Consideration should aiso be pven 1
the t¥pe and locaton of the switch o safeguard
against tamperiag. I the boua rmoom door s oo the
buiiding exterior the switch should be located just
inside the door, If there s more than one doot W the
boiier mom, there should be a switch located at emch
doar.

HG-640 CONTROLS AND HEAT
GENERATING APPARATUS

fa} Oil and gas-fired and elecmically heated boilers
should be equipped with suitable primsry (flame
safcguard) safety comtrola, safery limit switches, and
Earrners or clecimnc clements as required by & aacooally

1 standard *

fb} The symbol of the o=rifving organization®
which has invesrigated such equipment =3 hawing
complied with a nationally recognized standerc shall
be affixed 0 the squipment and shall be comsideoed as
evidence that the unit was mepufactured in accor-
dance with chat standard

‘E:ﬂnﬁudtl_. by » -1 dards are:
m Nancanal mzzzul C‘ArnJ_H-.nmg Gt

MNutwmal Standards 221,17, Domescse Gas Converoaon

Underemors’ Lanocscones, ne, UL 196, Standerds for Safecy,

il Burners

Uncerwitiers' Laborazoris, [be. UL 7). Bletic Spsor

Hosong Equipmen:

Undarwrmens' Laborstones. loe, UL 724 Standerds for Sefery,

Okl Firnd Boter Assemblics,

uwum:m..m.ms Standands for Safery
Lok wl Gue-ieanng B

aImmmatixl. snd lecey proccdine ooder opabbmhed, ostooslly
recogmtrd oandarcds and that o wptabls o the T
havng mrashiction.
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ARTICILE 7
INSTALILATION REQUIREMENTS

HG-TDO INSTALLATION REQUIREMENTS,
ALL BOILERS
HG-701 MOUNTING SAFETY AND
SAFETY RELIEF YALVES
HG-701.1 Permistsible Mounting. Safety valves

and safety relief valves shall be located 1n the top or -

side® of the bouler. They shall be ¢connected directly to
a tapped or flanged opening tnn the boiler, o a fitting
connected to the boiler by a short nipple. (o0 a2 Y-base,
or to a valveless header coanecling steam or water
outleta on the same boiler. Coil or header type boilers
shall have the safery valve or safety refief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be installed wnth their spindles
vertical. The opening or connection between the boiler
and any safety valve or safety relief valve ahall have at
least the area of the valve inlet.

HG-701.2 Requirements for Common Counec-
tions for Two or More Vaives

fa) When a boiler is fitted with two or mare safery
valves on one connection. this connaciton shail have a
cross-sectionzal area not less than the combined areas
of iniet connections of all the safety valves with which
it connects,

t&b} When a Y-base 15 used, the inlet area shall be
not less than the combined outlet 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 baving the required combined capacity
shall be used. When two or more vaives are used on a
boiler, they may be single, directly attached, or
meounted on a Y-base,

HG-701.3 Threaded Connections. A threaded
connection may he used for attaching a valve.

‘The wp or sde of the boler shall mean the highest practicable
part of the boder proper but it 80 casc shall the safety valves or
safciy relief valves be lovated on the boder bDelow the lowest
perousabic water ievel

HG-701.4 Prohibited Mountings. Safery and
safety relief valves shall not be connected to an
mternal pipe in the boiler,

HG-701.5 Lise of Shutoff Valves Prohibited. No
shutoff of any deseription shall be placed betwern the
safety or saferty relief wvalve and the boiler. or on
discharge pipes between such wvalves and the atmo-
sphere.

HG-T01.6
charge Piping

fa} When a discharge pipe is used. its internal cross-
sectional area shali be not less than the full area of the
valve ocutlet or of the total of the wvalve outlets
discharging thercintce and shall be as short and
straught as possible and 50 arranged as 10 aveid undue
stress on the valve or valves. When an slbow is placed
on a safety or safety relief valve discharge pipe. it shall
be located close to the valve cutiet,

¢} The discharge from safety or safety reiief valves
shall be s0 arranged that there will be no danger of
scalding attendants. When the safery or safety relief
valve discharge is piped away from the boiler to the
point of discharge, thers shail be provisions made for
properly draning the piping. The size and arrange-
ment of discharge piping shall be such that any
pressure that may exist or develop will not reduce the
relieving capacity of the relieving davices below that
required to protect the boiler.

Saferty and Safety Relief Valve IHs.

HG-703 PIPING

HG-703.1 Provisions for Expansion and Contrac-
don. Provisions shall be made for the expansion and
contraction of stzam and hot water mains connected
to boilers by providing substantial anchorage at
suitable pownts and by providing swing joints® when
m of type of connestien used, the term “seng jownrs”
tocany wrangements of ppe and tittings, soch as ustrated m

Figs. HG-703 1 and HG-T03.2, which allow the piping fo expand
wathout mmpoung cacossve force on the botler

Register, February, 1984, No. 338
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FIG. HG-703.1 AN ACCEPTABLE PIFING INSTALLATION FOR STEAM BOILERS [N BATTERY
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ARTICLE 7 — INSTALLATION REQUIREMENTS Fig. HG-.T03.2
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NOTES
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FIG. HG-T02.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BOILERS [N BATTERY
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baiiers are instailed in batteries, 30 thers wnll be no
undue strain transmitted to the boilers. See Figs. HG-
703.1 and HG-TO3.2 for rypical shematc asrange-
pents of piping mcerporating siTain absorbing joints
for steam and hot water heating boilers.

HG-T03.2 Renoz Pipe Conpactions

fg) The retern pipe concections of each hoder
supplying a gravity refurn steam hearng system shall
be s arranged as o form a loop subswtantially as
shown in Fig. HG-703.1 so thar the water in each
boller cannot be forced out beiow the safe water level

¢b} For hand-fired boiders with a normal grate line,
the recommended pipe nzes detailed as “A” in Fig.
HG-703.1 are 1% in (38 mm) for 4 aq it (0.0037 o®)
or leas Arebox ares at the normal greie line, 2% w1 (64
mm) for aress more than 4 sq £ (0.0037 m®) up o 14.9
sq £ {0.138 m™), apd 4 i (102 nom) for 15 g ft (0.139
m?) or more.

f¢) For sutomaricaily fired boilers wiiuck do nox
bave 3 aoormal grate line, the recommended pipe sizes
detailed as “A" in Fig. HG-703.1 ace 1% in. (28 mm)
for boilers with omnicomen  aafery valve pelieving
capacity 250 lbs/hr (1130 kg/hr) or less, 2% in. (64
omum) for boilers with minimng safery valve relieving
capacity from 251 to 2000 fbrhr (1137 w 2060 kg/he)
inclurive, anod 4 in. (102 mm) for boilers with more
than 2000 fb/hr (9060 kg/hr) mimmum saferty valve
relieving capaciry.

fd) Provizion shall be muade for cleaning the ncenor
of the return piping art or close to the boiler.

HG-TOS FEFDWATER CONNECTIONS

‘gt Feadwater, makenp water, Or waler I=achent
shall be introduced inzc a bouler through the retuxn
Pipunig system. Alternsmvely, taksup waier or waler
treamment may e mooduced through an independent
connection. The water How from the wmdependent
comnection shall not discharge directly against parts of
the boiler «xposed to direct radisnt heat from the fire
Makeup watcr or waler reatment ihail not be
mtroduced through opemings or cotnections provided
for ipspection or cleaning, safery valve, safety relief
valve, blowolf, warer column, water gage giass, pres-
sire gage, O KCINPCIAILIT FAgS.

it} The makeup water pipe shall be provided wnth a
check valve near the bouer and a stop valve or cock
between the check valve and the boder or berwemn the
chock valve and the return pipe system.

Register, February, 1984, No. 238
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TABLE HG-709.1
EXPANSION TAMK CAPACTTIES FOR GRAVITY
HOT '‘WATER SYSTEMS
Based on twoeDiDe SYILem wrth average OGperating water
temperature 170°F, using cast won column adiaton
with heat emission raie 150 Btu/hr 39 ft equivadent
direction radlation

Lrsradied  Equivasent Tamk Capscrty,
Direcr Rastiacion 1 g al
Jp tx 180 18
Up ta 430 21
Up to  &s0 24
Up te 00 30
oot 1100 35
Up 1w l40Q 40
Up o 1600 -3
Up to 1800 2-30
Up ta 000 ' 235
Up 2 Ja00 J-al

MOTE:

(1) For systema with more than 2400 3g L of instailed souvasenTt
dirwct watar adihtion, the recquursd canacity of e custworn Lank
il b IR TS o thes Baz of | gmi tank capmcity/ 13 ug Moaf
SEHTIOTR] squlvabarTt drwct Sactation,

HG-TO7 OLIL HEATERS

fa} A beater for ol or other liqud harmful to bodler
operaticn shall oot be inatailed directiy tn the steam or
warcr space within a boler.

7} Where an external type heater for such semnce
nsed, means dball be provided wo prevent the mtrodng-
Hom mto the boter of ;) or other liqud harmfui to
botler operanon.

PROVISIONS FOR THERMAL
EXPANSION IIN HOT WATER
SYSTEMS

All hor watT beatiDg SYSLEINA IDCOTPOTALINE hOU
water tanks or ABuid rehief colurmns ahail be so mnsmlled
as 1o provent freerang under normal operanng coodi-
doms.

HG-709.1 Systrems With Open Expansion Tank.
If the system is agupped with an open expansion tani,
an indoor overflow from the upper portion of the
expansion tank shall be provided in addinon (o an
open vent. the indoor overflow to be carmed withun the
building tc a swtable piumbing fxrure or the hase-
ment,

HG-T092 Closed Type Systema. [f the svstem 18
of the closed type, an arrtught tank or other suitable ar

HG-709
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ARTICLE 7 — [NSTALLATION REQUIREMENTS

TABLE HG-7092
EXPANSION TANK CAPACITIES FOR FORCED
HOT WATER SYSTEMS
Based cn average operating water temperature 195°F,
a fill pressure 12 psig, and maximum operating pressure

30 psig
System Vohnme,3 Tank Capacity,
gal gal
100 15
200 ]
300 45
406 &0
500 75
L0000 150
2000 Ao

NOTE:

(1) Includes wolume water in boiler, radiation, ang piging, mot
including expansion tank. A procedure for sstimating system
volume and for determining expansion tank sizes for other design
cordivions may be referred to in Chapter 10 of the 1964 edition
of the ASHRAE Gulde and Data Book Applications.

cushion shall be instalied that will be consistent with
the volume and capacity of the system, and it shall be
suitably designed for a hydrestatic tese pressurc of 2%
tmcs the aliowable working pressure of the system,
Expansion tanks for systema designed 1o operate above
30 psi (207 kPa) shall be constructed in accordancs
with Section VIII, Divistion 1. Provisions shafl be
made for draining the tank withoue emptying the
system, cxcept for preprossusized tanks.

HG-709.23 Minimom Capacity of Closed Type
Taok. The minimum capacity of the closed type
¢xpansion tank may be determined from Tables HG-
709.1 and HG-709.2 or from the following formula
where the necessary information is available:

Vo= {0.00041T — QDMGE)V, |/ [LP, /P ~ (P, P}

where
¥: = minimum volume of tanks, gal
¥, = volume of system, not including tanks, gal
T = average operating temperature, *F
£, = sumospheric pressure, pai
P, = @l pressure, pai

£, maxionun operating pressure, psi

HG-709.4 Provixions for Thermal Expansion in
Hot Water Supply Systems. If a system is squipped
with a check valve or pressure-reducing vaive in the
cold water inlet line, consideration shouid be given ta
the installation of an airtight expansion tank or other
suitable air cushion. Otherwise, due¢ 1o the thermal

ILHR 42
HG-709.2_ HG-710.4

¢expansion of the warter, the safety relicf valve raay lift
periodically. If an expansion tank is provided, it shall
be constructed in accordance with Section VIIIL,
Division 1. for a maximum zllowable warking pres-
sure equal to or greater than the water heater Excapt
for prepressurized Lanks. provisions shali be made for
draining the tank without emptying the SYsicm. See
Fig. HLW-703.2 for a typical acceprable installation.

HG-710 STOP VALVES

HG-710.1  For Sipgle Steam Boilers, When a stop
valve i3 used in the supply pipe connection of a single
steam boiler. thers shall be orc used in the return pipe
connection.

HG-7102 For Single Hot Water Heating Boilers

(@) Stop vaives shall be located at an accessible
point in the supply and retumn pipe connections as
near the boiler nozzle as is converntent and practicable,
of a single hot water beating boiler installation 1o
permit draining the boiler without emptying the
system.

(&} When the boiler is located above the system and
can be drained without drzining the system. stop
valves may be ciiminatad.

H{z7183 For Multipie Boiler Installations. A
stop valve shall be used in each supply and return pipe
connection of two or more boilers connected to a
common systern. See Figs. HG-703.t and HG-703.2.

HG-710.4 Type of Stop Valve(s)

fa}) All valves or cocks shall conform with the
applicable porticns of HF-203 and may be farrous or
nonferrous.

{4} The muimum pressure rating of all valves or
cocks shall be at least equal 10 the pressure scamped
upon the boiler, and the temperature ratag of suchk
valves or cocks, inciuding all internal componcnts,
sbxall be not iess than 250°F {121°0),

fc} Walves or cocks shell be Aanged, threaded or
have ends suicabie for welding or brazing.

(d) ALl valves or cocks with stems or spindles shall
bave adjustable pressurc type packing glands and. in
addition, ail plug type cocks sball be equipped with a
guard or gland. The plug or other operating mecha-
nism shall be distinctly marked in line with the
passage to indicate whether it is opened or clased.

(e} All valves or cocks shall have tight closure when
under boiler hydrostaric test pressure,

Register, February, 1584, No. 338
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HG-710.%5 Idendficatdon of Stop Valves by Tags.
When stop vaives are used, they shall be properiy
designated substantially as follows by tags of meral or
other durable material fastzoed w them:

Supply Yaive — Numsber { )

Do Not Cleme Withour Alsc
Comng Return Velve —
Number [}

Hemrn Viadve - Mumber ¢ )

Do Not (Jome Withomy e

Closry Supply Yalve -
Number { }

HG-715 BOTTOM BLOWOFF OR DRAIN
YALVE

fa) Each boiler® shail have a bottom blowof or
drain pipe conpecdon ftted with & valve or cock
connecied with the lowest water space practcable,
with the minimum size of biowot! piping and walves as
shown in Tabie HG-715. Drain and blowoff valves
may be instalied in the piping adjacent to the boiler as
showr in Figs. HG-703.1 and HG-T03.2.

&) Any discharge piping coonected to bottom

biowoff and/or bortom drain conoection shall be full -

fize to the point of discharge.

fe) The minimum pressure rating of blowofll or
drain valves and/or cocks aball be equal to the
pressure stamped on the boiler but ir no case jess than
30 psi {207 kPa). The temperature racing of ch
valves andsor cocks shall be not less than 150F
{121y

HG-T20 SETTING

Baoilers of wrought mansriaks of the wet-bottom type
having ag external wadth of aver 16 in. (914 mm} shail
have not less than 12 in. {305 mm) between the botiom
of the boiler and the Sooriice, with accems for
inspection. When the width is 36 in. (914 mmn) or less,
the distance berween the bottom of the bailer and the
Accrline shall be not lexs than 6 in. {152 mm), sxcept
that, when any part of the wet bottom is not farther
from ap outer edge than 12 in, (3035 mm), this distapce
shail be not less than 4 m. (102 mm).

'Buders having & cepacity of 25 gal 19% 1) or leas art cxempt from
the abowve requurcmcnts ercepe thar they muost have o ¥ . {19
mm) pipe 3ze qummum draun valve

Register, February, 1984, No. 338
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TABLE HG-T1ZS
SIZE OF BOTTOM BLOWOFF? PIPING

AND VALVES
Minmum Requires Bicrworff
Safety or Safety Relief Vaive Capacity, Valves
Ib of steam/ hr [Note (23] Size, in.
Up e 500 M,
501 o 1250
1251 ta 2500 1%
2501 1o &000 b
BO0L and larger 2

NOTES:

{11 The tetm blowaff valve a3 used in s Section means all Blowoff
wilves, deain valves, and cipe conmectlams.

(23 To determine the disctarge capacity of safety reiiel vatees n
terrs of Btu, the relieving capacity n ib of steam/hr s
muitiplied oy 1000,
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EXERFTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION VIII
PRESSURE VESSELS

1980 EDITION
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SCOPE
uU-1 SCOPE'

fa) For the scope of this Division, pressure vessels
ars conainers for the containment of pressure, csither
internal or external. This pressure may be obtained
from an externai source, or by the application of heat
from a direct or indirect source, or any combination
thereof.

{6} This Division is divided into three Subsections.
Subsection A consists of Part UG, cavering the
generad requirements applicable to all pressure vessels.
Subsection B covers the specific requirements that are
applicable to the various methods used in the fabrica-
tion of pressure vessele. It consists of Parts UTW, UF,
and UB, decaling with welded, forged., and brazed
methods, respectively. Subsection C covers specific
requiretnents applicabic to the several classes of
materials used in pressure vessel censmruction. It
consists of Parts UCS, UNF, UHA, UCY, UCL, UCD.
and UHT, dealing. with carbon and low-alloy steels,
nonferrous mexals, high-alloy stecls, cast iron, clad
and lined material, cast ductile iron, and fermitic steels
with properties enhanced by heat treatment, respec-
tively,

(e} The following classes of vessels are not cons:d-
ered to be within the scope of this Division:

{1} those within the scope of other Sections

(2} fired process tubular heaters

{3) pressure containers which are integral parts
or components of rotating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
tors, sngines, and hydraulic or pneumatic cylinders
whers the primary design considerasions and/or
stresses are derived from the funcrional requirernents
of the device

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

‘ln chowe applications where there are jaws or reguladons msuod
by Municipsl. State. Provincal or Federal Authorstws covenng
presaure vessels, these laws or regulations should be revicwad 10
determing ze or service limtaions of the coversge which may be
different or mone restncuve than those pven in Lhiy parsgraph.

Register, Febrzary, 1984, No. 338
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primary function is the transport of fluids from one
location 1o another sathin a system of which 1t 15 an
integral part, that is, piping systems

{5} piping components, fuch as pipe, flanges.
boiting, gaskects, valves, expansion joints, fittings, and
the pressure-containing parts of other components,
such as strainers and devices which serve such
purposcs as mixing, separating, snubbing, Jdistributing.
and metering or controlling flow, providing that
pressure-containing parts of such components are
generaily recognized as miping componcnts or accesso-
ries

{3} vessels with a nominal water-containing ca-
pacity of 120 gal {453 1) or less for containmng water
under pressure. including those containing ar. the
compression of which serves only a cushion

f7) a hot water supply storage tank heated by
stearm of any other mdirect means when none of the
following limitations i3 exceeded:

fa) a heat input of 200,000 Bru hr (58.6 kW)

th) a water temperature of 210°F {997C)

{e} a normunal water-containing capacity of 120
gal (4354 1)

{8} vesaeis having an internal or external operat-
ing pressure {see 3-1{f}] not exceeding 15 psi (103 kPa)
with no limitation on size [see UG-28(e)]

{9) vessels having an inside diameter. woidth.
height, or cross section diagonal not exceeding 6 in.
(152 mrm). with no limitation on length of vessel or
pressure

{d} The rules of this Division have been formuiated
on the basis of design principles and construction
practices applicable to vesseis designed for pressures
not exceeding 3,000 psi (20 670 kPa). For pressures
above 3.000 psi (20 670 kPa), deviagons from and
additions 1o these rules usually are necessary to meet
the requirements of design principiles and construction
practices for these higher pressures. Only in the evens
that after having applied these additional design
principles and construction practices the vessel still

FThe water may conmn addmives provided the fimah point of Lthe
aqueous solution at atmeaphenc pressure i1 185F (E5°C) of lugher
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complies with all of the requirtments of this Division
may it be stamnped with the applicable Code symbol
fet In reiation to the geometry of pressure-contain-
ing parts, the scope of this Divizion shall include the
following:
f1) where cxternal pipmg s to be connected 1o
the vered:
fa) the welding ocnd connection for the first
croumferential ot for welderd coamnections
(3} the first threaded joint for screwod coanec-
Hoas
fc) the face of the firm fiange for balted,
flenged connections
{d) the frmt sealing surface for proprictary
comnacticnns o fittmgs
(2} where nonpresiure parts are waldesd directly
to either the tornal or external surfacs of 2 pressare
vomacl, the weld attaching the part w the veseel (see
UG-54, UG-53 and Appendices D and )
(3) prossure-retaining covers fox vomeel openings,
such ss maahale and hamdhale covers
{4) tha st senaling surface for proprictary fittings
8 gages and instruonents
for pressure relief devices necesgary to satizfy the
ramirements of UJG-125 through UG-136 and Appen-
dix 11.

(g} Unftred steam boilers a8 defined m Section [
shail be congiracted in accordance with the roles of
Secticn 1 or this Divisicn [sce UG-125(0) and UW-
<))

The following prexsure vessels in which steam i
generated shall be constrocted i sccordance with the
rules off this Division:

(]} veamels ikmown ma eveporators or heatr ex-
chaagers

(2} vemsels in which stomwn is geperated by the guc
of hewt regmiting from operation of & procoedng systam
cmmining & oumber of prewnire vesaeds mch a3 used
in the menofactore of chamical and petrodenm prod-
| )

&} Prozsure vepanks of parts subwect to direct firing
from tha combustion of foel (sciid, Lauid, or gaceous),
winch are not within the scope of Scections §, ILL, or TV
may be cmstrocted in scoordance with the rulcs of
this Divisaon [see LUF'W-2(d)).

{l) Any preosure veaoel which meets all of the

{c) (@ aod () thar are not required by the rales of

ILHR 42

SECTION vII — DIVISION !

this Division 10 be fully radicgraphed, which are not
provided with quick actuating closures (see UG-35)
and thar do oot exceed the following voiume and
pressure limmics may be exempred from inspection by
Inspectors, as defined in UG-91, provided thar they
compiy in all other respects with the requirements of
this Drvision:

(I} Scaft(0.14 ™) in volume and 250 ps (1720
ka) design pressure, or

Q)l%cu&(o.mminvolumcmdwopsi
(4140 kPz) design pressure

In m amcmbly of vemels, the fmitations in (1) and

(2} apply to esch vesaci and not the asmsembily 23 a
whaole, Vessels fabricated in sccordance with this rule
aheil be marked with the “UM™ symbol in Eig. UG-
114, skewh (b), and with the data required in UG-116.
Certificatss of Compiisnce shaill satisfy the require-
menrs of UG-1200a).

GENERAL
-2 GENERAL

(@} The viex or his demignated agent® shall eytabiiah
lhcdmsnmqumu for pressure vessels, taking
mw convideraton Gotors asaccisted with normal
operation, and such other conditions ez startap and
shutdown.

Suoch coosideration shall inclunde but shall not be

1) the pecd for corrosion allowmnee beyond
thoge specified by the rules of this Division (see UG-
25y,

{2} the defimition of iethal services. For example,
sex UTW-2(a).

(3} the need for postweld heat treaument bevond
the requirement; of this Division and dependent on

{4) for pregsurn vezgels in which steam 5 gener-
amed, or water ip hemtod, [see U-1(g) and (k)] the need
for piping., veives, instrowacnts, and fittings w0 perform
the functons covered by PG-33 through PG-61 of
Section L

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

PRESSURE RELIEF DEVICES
UG-125 GENERAL

faj All pressure vessels within the Scope of this
Division. irrespective of size or pressure, shali be
provided® with protective devices in accordance with
the requirements of UG-125 through UG- 136.

B} An unfired st=am bgailer, as defined 1o T7-1ig).
shall be squipped with pressurs relief devices requuired
by Section I insofar as they are applicable 10 the
service of the particular installation.

fct All pressure vessels other than unfired steam
boilers shall be protested by a pressure-relieving
device that shall prevent the pressure from nsing more
than 109 above the maximum aliowable working
pressure except as permitted in (1} and (2). (See UG-
34 for pressure settings )

f1} When multiple pressure relisving Jdevices are
provided and set in accordance with U'G-134¢a), they

HMSafety devices nesd not be provided by the vesscl manufaciurer,
but gverpreasurs protecton shall be provided prior o plasing the
vesar] 1o sernice.

Register, February, 1984, No. 338
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shall prevent the pressure fmom rising more than 169%
above the maximum allowable working pressure

2) "here an additional hazard can be created by
exposurs of a pressure vessel to fire or other unexpect-
ed sources of sxrerpal Reat, suppiebnental pressure
relieving devices shall be instailed to protect agninst
axcemsive pressure Such suppiemencal pressure redisv-
ing devices shall be capabic of preventincg the pressure
from rising more than 2155 above the marmmuom
aliowsble working pressure The same presure reliev-
ing dovices may be used to satisfy the capacoty
mqm:unmu of (c) or (c)(l'} :nd this parzgraph

on vessels having no permancaot supply comnection and
ussd for storage i ambient wemperarures of nonrefrig-
crated hqueficd commpreised gases, ™ arv axcluded from
the requiremnents of {cX1) and {cX2), provided:

fa) the relief devices are capable of preventing
the pressure from rxeg more then 0% sbove the
mazimum alloenble working pressure of the vessels;

fh) the et prossure of thow devices ahall oot
excend the maxinurn allowable working pressurs of
the vesssais:

te) the vesnels have sufficient ullage to avod =
liquid fuil conditicn;

{d) the marimum allowabls woridng pressure
of the veasels on which these dovviess are mastalled is
greater than the vapor pressurs of the stored liquefied
compresscd gas at the manmum anuapeced LompeTa-
cure™ that the gas will reach under atmosphenc
condinons; and

re) pressure reitef valves used to sanxfy these
provmons also comply with the requirements of UG-
129aH5) UG-131{cK 2} sod UG- 134eM2).

fd} Pressure retieving devices shall be consructed,
locsred, and wmstalled 3o thar they are remdily accesm-
bie for nspection and repwur and o thet they cannot
be readily rendered moperatve (3o Appeadix M), sod
shoufd be selectad om the bamis of their intended

service.
fet If = pressure indicsting gage 13 provided to
determuns the vessel pressure at or aear the st
pressure of the relief device, one should be sclected
t3 graduared with an upper limit that s aesther

HEor the purpose of Lhese ruies, pases ire coomdored o he
submiaccrs having & vapor gressuce grealsr than 40 pus at 100F
I8

Mnormelly thel Oocramre ikl ot be less than 11TFF 146°C)

lmLh.mIlSmnath::c:pmnofthemhddcvu

ather alome or, f applicable, i combination wath
wfery or wfety relicf valves on vessels

MOTE: (fa of commcomng devcss of e [ypes oey b
acvawbls 8 Teees COGoTOEy sabeGERCEE Gt By rEcher & albeCy
o madecy rebal’ vabve ooOpEttee, wiire o o of vaduabie
by omkage abowld be srowied, or whare combmmesOoR

by lmkage of Srmcte crmmt be svecmtec,
:irw-d-kd-vuuwnbh-mvl--—v
racas of presecy e ey e escoecrtared.

gl Vezsels thet are 0 operate comnpletely filled with
Hquid aball be oqupped with liqmd rohief valves
unlicss otherwose protecied agaitnst overprescare.

fh} The protective devies requuired m {8) necd oox
be inctalled directly on & pressure vesssl when the
source of prowure i cxtornal o the vomee] s @ uoder

i

i

m {c) (s UG-S8Y.

NOTE: Premurs radoomy wabem sed sonisr oechessomi  ar
caciTyni oOCEOl IDSCrUrteerhE, owpd for il opersiad veivek -

fi} Safety and safety rehef valves for steam service
thail meet the requirements of UG-131(0).

Register, February, 1984, No. 338
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main vaive will open automatically at oot over the set
pressure and will discharge its full rated capacity if
some exsentisl part of the pilot should fail,

fe/ The spring in a pressure relisf valve in service
for pressures up w and including 250 ps: (1720 kPa}
shall not be reset for any pressure more than 109
above or 10% below that for which the valve 13
marked. For higher pressurcs, the spring skall not be
veset for any pressure more than 5% above or 5%
below that for which the safery or relief vaive s
markad

(d} The 3ct pressure tolerances, plus or minus, of
pressure relicf valves shail not exceed 2 psi (13,8 kPa)
for pressures up to and inciuding 70 psi (483 kPa) and
A% for pressures above 7O psi (483 kPa).

NONRECLOSING PRESSURE
RELIEF DEVICES

fa) Ruprure Disk Devices??
(1) General
faj Every rupture disk shall have 2 stamped
bursting pressure within 2 manufactunog design
rang=*" at a specified disk temperarure.*! shall be
marked with a lot number, and shall be guaranieed by
its manufacturer to burst within 5% (pius or minus) of
its stamped bursting pressurc at the coincident disk
temperature.
fb) The stamped bursnng pressure wathin the
manufacturing design range at the coincident disk
temperature shall be derived by one of the following
methods. All the tests of disks for a mven lot shall be
made in 2 hoider of the sarme form and dimensions as
that witk which the disk is to be used,
fi}) Al least two sample rupture disks from

U-127

a ruprure dek devicr 1 2 nonreclomng pressure rehof device
actuatod by wtiet stadic presaure and demigned to function by the
busting of a2 prosursc contmmung disk A Fupiuee disk o the
preuure comtmrung and presure senmibive slement of & rupiure
disk device A rupture disk Aolder w the structure which encloscs
aod clampe the ruprure disk it positon Rupture disks may be
dessgned 1n awrveral confgurations, such aa plaun Aat, pre-bulged ar
reverse buckling and may be made of ember ductle or bratle
matenal: rupture disk material » ROt required o conform Lo an
ASME specificanton. The matenal of the rupturs diak holder shat)
be listed in Section [ and this Dhivison

“The manufacruning desger range 13 L range of pressure within
which the average burmt présurcs of ot disks must fall 1o he
accepiable for a particular requirement i agrocd upon berween the
rupture ciak mapufacturer and the wser i has agent The Jdiak
shall e marked at the average burst prewurs of ail rest finks
“The spocificd Jisk tcmpersturc wupphod tw the rupture Jdisk
manulecturer vhall b ibc cxpected temporature of the Jdisk when
an emergency condition cxiaca and the dak 4 capected to rapiure

Register, February, 1984, No. 338
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cach lot of rupture disks. made from the same
matcnals and of the same size as those 10 be used.
shall be burst to venfy that the stamped bursting
pressure falls within the manufaciunng design range
at the comnecudent disk temperature. Ar least one Jdisk
shall be burst at room temperature The stamped
rating at the specified Jdisk temperature shall be the
ayerage of the bursts at comncident disk temperature.
24 A0 least four sample rupeers disks, but
not less than 5%, from cach lot of rupture disks, made
from the same maternial and of the sarne size as those
to be used. shall be burst at four different tempera-
tures, distmbuted cver the applicable temperature
range for which the disks wili be used. These data
shall be used 10 establish a curve of bursting pressurc
versus temperature for the lot of disks. The stamped
rating at the concident disk iemperature shail be
interpolated from this curve.
f3t For pre-bulged. sobd metal disks or
graphute disks only, a curve of percentage rauo at
temperatures ather than ambieat may be established
as n (2) above, using one size of disk for each 1ot of
matenal. At least four bursts at four different tempera-
tures shall be used 1o establish the above curve aver
the appiicable temperature range. At least 1wo disks
from carh lot of disks, made from this lor of matenal
and of the wame size as those 10 be used, shall be burst
at ambient temperature 10 sstablish the room temperu-
ture raung of the lot of disks
The percent change of bursting pressure taken from
the above curve shall be used to establish the stampea
rating at the comaudent disk temperature for the low of
disks
f2) Cupecity Ranng
‘a} The calculated capacity rating of & rupture
disk device shall not exceed 3 value based on the
applicable theareucal formula tsee U'G-131) for the
vanous media multiplied by:

K = {Coethaent « (bs2

The area A4 {square inches) in the theoretical Yormula
shall be the minumum net area existing after disk
bursty

fé) [n liew of the method of capacity rating 1n
fa) above, 3 manufacturer may have the capacity of o
given rupture disk device design cernfied for the K,

“The mumimurt nel fhew dred s bie colculalod net arez after a
womplets hurst of the Jdivk with approprate allowance fot oany
structursl members which may reduce the net Aow sres throagh
the rupture ik device Fhe nol low ares for wzing purposes shali
o exteed the nominal ppc wic arca of the rupture Jusk device



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 133

UG-127

coefficient 1n general accordance with the procedures
af UG-131, as applicabie.
2) Applicanon of Ruprure Disks
{a} A ruprure disk device may be used as the
solc prewsure relieving dovice on 3 vessal

ROTE: Whea ropture disk devioos snc oeed, 1€ i recommencded
mumupmdm_ahmmzh:
- - mwmwm
and dizk burstng pwemnre o prevent
mhlmdm:mhkduew&u;ucwm
Applicaton of rapture dak devecess o Squd servioe shoukd be
cvaivatod o memre thar the dotign of the roprom diek
dﬂnuﬂhtywwdthmm'hﬁmu
mlld-ﬂ]mhmwﬂnmmdﬂumdnh

(d) A rupture disk device may be installed
betwerns a prewmre relief vaived® and the vesgel
orovided:

(I} The combination of the spring loaded
safcty or safety redief valve and the ruptore disk devics
is ample in capacity tw meet the requirements of 1JG-
133(a) and (b},

(2) The stampex] capueity of a spring loaded
safery or safety rmelief valve (mozzle type) when
installed with & ropmmre disk device between the inlet
ofthcvalve-udthev:ndshtﬂbemulﬂphedbyn
factor of (.80 of the rated relicving capacity of the
valve zlone, or alternatively, the capacity of such a
cornbination shall be established in accordence with
(3} below.

{3} The capacity of the combimation of the
Teprure disk device and the spring lomded] safery or
safcTy relief valve may e cstablished in accordance
with the approprimie paragraphs of UUG-132, Cer-
tfication of Capecity of Safety and Safcry Relief
Valves iz Combination with Nonoreclosing Pressnre
Reficf Devices

f4) The space between a rupure disk device

i
|
£
§
|
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and {3) above}, and there is no chance of interfirence
with proper fupctioning of the valve; but in no case
ahall this area be less than B0%% of the area of the tnlet
of the valve unless the sapacity and fanctioning of the
specific combination of rupture disk and vaive have
been cxtablished by tesr in accordance orith 11G-132

fc) A rupture disk device may be installed on
the outlet side'® of a spring loaded safety rclicf vaive
which is opetied by direst action of the proaaunre in the
vesgel provided:

{1} The valve i3 s0 dexigned that ic will noc
fail 1o open at it3 proper pressure setting regardles of
any back pressure that can accomulbate berween the
valve disk and the ruprure disk. The space berween the
valve disk and the rupoure disk shall be vented or
drained t0 prevemt accumuistion of preagure due o a
amal] amount of legkage from the valve %

(2) The vaive is miple In capacity to meet
the requirements of 1UG-133(a) and (b).

{3) The stamped borsting pressure of the
rupiure disk at the coincdent disk temperature plos
any jremare in ihe outlet prping shall not cacesd the
dexign pressure of the outlet portion of the safcty or
safety relicf vaive and sy pipe or fitting between the
vaive and the rupture disk devier However, in no case
shall the scampead bursting pressure of the raprmre disk
at the coincident operating temperature plos any
pressure in the outlet piping cxceod the maximum
allowsble working pressure of the vemsel or che ser
preopure of the safety or anfety relief valve

{4) The cpening provided throungh the rup-
ture disk device after breakage is sufficient to permit a
fiow cqual to the rated capacity of the artached safety
or safety relisf valve without excesding the allowable
OW

f5) Ay piping beyond the ruprure disk
annoct be obwtructed by the rupture disk or fragment

(6} The comtents of the vesiel arc ciean

ki
E
?
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the rupture disk (or in any other outlst that may be
provided) will not clog the cutlet.
{7} The bonnet of the safety relief valve shall
be vented Lo prevent accumulation of prassure.
fb) Breaking Pin Deviee™”

fi} Breaking pin devices shall not be used as
single devices bur only in combinadon between the
safety or safety relief valve and the vessel.

t2) Toe space berween a breaking pin device and
a safety or safety relief valve shail be provided with a
pressure gage. a twry cock. a free vent. or suitable
telitale indicator. This arrangement pernnits detection
of breaking pin device operation or leakage.

{3) Each breaking pin device shall have a rated
pressure and temperature at which the pin will break.
The breaking pin shall be identified o a lot number
and shall be guaranteed by the manufacturer to break
when the rated prossure. within the follewing toler-
ancss, is applied to the device:

Rated Pressure, ps

Miramum Maximum Tulerance, Plus ar Minus, pst
B4 L350 N
1% 27T 10
ITh 7S [s

(4} The rated pressurc of the breaking pin plus
the rolerance in psi (kPa) shall not exceed 105% of the
maximum allowable working pressure of the vessel 10
which it is applied.

f5) The rated pressure at the coincident ocperating
temperature? shall be verified by breaking two or
more sample breaking pins from cach Jot of the same
material and tha same size as those to be used. The lot
size shall not exceed 25, The test shall be made in a
device of the same form and pressure dixpensions as
that in which the brezking pin is to be used.

fc) Spring Loaded Nenreclosing Pressure Relief
Device

ri} A spring loaded nonreclosing pressure relisf
devigs, pressure actuated by mesns which permit the
spring loaded portion of the device to open at the
specihed set pressure and remain open antil manuatly
resst, may be us«i provided the design of the spring
loaded nonreclosing device is such that if the actuating

YA breakeng prm o dewire 1 oz norrecloainy presure relief devics
actuated by inlct stztic prosure and demgned to fupcton by the
breakage of a load-carmnng secnom of a pin which suppors a
pressurs comutumng member A breoking pin 3 the ioad-cxrrying
cloment of & hreaking pin device A breakrag min howsing s the
structure  winch ancloses the bresking pin echanism The
matenal of the bousmng shall be bsted m Section {1 and o this
Thvision.

“The specified temperature supplied to the bresking pimn
manufacturey shall be the temperature of the breakang pin shen an
emergency condinon oaists and the pain o cxpeciod to broak.

Register, February, 1984, No. 338
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means tail, the device will achieve full npening at or
haiow 115 Set pressure Such a device may not be used
in combination with any other pressure relief device.
The tolerance on opening point shall not exceed
x* 5%

f2) The caleulated capacity rating of a spring
loaded nonrecleosing pressure relief device shall not
excesd a value based on the applicable theorertical
formula (see UUG-131) for the various media. multi-
plied by: X = Coeflicient = 0.62.

The area A (square inches) in the theorstical
formula shall be the flow arca through the minimum
opening of the nonreclosing pressure relief device.

{3} In lieu of the method of capacity rating in (2)
above, a manufacturer may have the capacity of a
spring loaded nonreciosing pressure relief dewvice
design certified in general accordance with the proce-
dures of UG-131, as applicable.

UG-128 LIQUID RELIEF VAILVES

Any liqud relief vaive used shall be at least 14 m.
iron pipe size.

UG-129 MARKING

fa) Safery. Safety Reltef and Pilor Operated Prescure

Relicf Valves Each safety, safety relief, and pilot
operated valve Y% in. pipe size and larger shall be
plainiy marked by the manufacturer or assembler with
the required data in such a way that the marking wiil
not be obliterated in service. The marking may be
placed on the vaive or on a plate or plates securely
fastened to the valve. The Code symbol shall be
stamped on the valve or namcplare, but the other
requited data may be stamped. etched, impressed, or
cast on the valve or nameplate. The marking shall
inchude the following:

f1} the name or identifying trademark of the
manufacturer;

{2} manufacturer’s design or type nurmnber;

3/ stze____.in. (the pipe size of the valve inlet),

4] set pressure—___psi;

i5) capacity cu ftymin of air (60°F and 14.7
psia). Valves that are capacity certified in accordance
with UG- 131{c)2) shall also be marked ™At 20%
(0]

{6} capacity___ 1b/hr ol saturated steam for
valves certified on steam or complying with UG-
131(b).

NOTE In additon. the manufacturer may adicate the <apasity u
other finsds 1see Appendiz 1.0
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FIG. UG-129 OFFICIAL SYMBOL
FOR STAMP TO DENOTE THE
AMERICAN SOCIETY OF
MECHANICAL ENGINEERS'
STANDARD

{7) year built, or alrernatvely, » coding may be
marked on the valve such that the valve mancfacturer
f8) ASME Symbol as shown in Fig. UG-129.
Valves smaller than 4 in prpe size are cxempt from
requirements {3}, {5), amd (6). Roguiremenis {13, (2),
(4), (7), and (E) may be marked on tags arrached by
wire, adbcgve, or other mesna suitable for the servics

conditions.

D} Safery and safcty relief vaives certified for a
stexmn discharging capaciry onder the provizions of
Section | and bearing the oficial Code symboi stamg
of Section I for safety vaives may be used on pressure
vemels. The ratod czpacity i terms of other fluicds
shall be determined by the method of comversion given
in Appendix 11. [See UG-131¢h).]

fc) Prexture Raliaf Valwexs in Combinorion  with
Rupture Ditic Devicex Pressure relicf valves in combi-
the capacity crablished In sccordance with UG-
127(aN3NENZ) or UG-127(a)3XbX3), in addition w
the mariing of UG-12%a) and UG-12%f). The mark-
ing may be pisced on the valve or on a plate or plates
securely fastened to the valve. The marking shall
include the following:

{1} A combination with capacity ccrtifisd pex
UG-127(aMINbX 2} shall be marked, prior 0 insalia-
tiom, a8 foilows:

fa) capacaty of combmaton ... Th of
smtursted stemm/hr or L o @ of air/min
{60"F and 14.7 pain)

{2} A combination with capacity certified per
UG-127(a)INbX3) abail be macked by the responxible
manofacturer, as fiollows:

{c) neme of manofactrer of valve

(b)) design or type mnnber of valve

{tj neme of mannfactnrer of ropture dizk
device

(d) design or type number of rupture disk
device

fe) capacity of combination. b of
ssturated steapuhr o cu £t of air/min
(60°F and 14.7 paia)

{d) Pressure Relicf Vaiwes in Combimation with
Breaking Pin Devices Pressure relief veaives in combi-

ILHR 42

SECTION VII — DIVISIOM |

nanion wnth breaking pin devices shall be marked in
accordancs with UG-12%a) [n addition, the raped
pressure shall be marked oo the breaking pin and the
breaking pin bousing,
fe) Liguid Relief Vaives, Each liquid relief vaive
shall be markad with the following data:
{I) name or identifying wademark of the manu-
facrurer
(2} manufactarer's design or type aumber
(3) mize . _in. (pipe gz of inlet)
(4) setpressure ___ og
{3) rebieving capaeity______ gl of wetsr/min
at TO°F
¢ Ruprure Disk Devices Every ruprure disk shall
be piainly marksd by the manufacturer ic such a way
that the marking will not be obliterated in service. The
ruprure disk marking may be placed on the flange of
the disk or on a metal tab permanently aoached
thereto. ** The marking shal] include the foljowing:
(1) the name or idenrifying wademark of the
manufacturer
{2) manufactorers design or Type nimber
{3} lot number
(4} sizgee. . | in,
(5} stamped bursting pressure_. . psj
6} coincdent disk temperature. . | F
(7] capacity . b of saturated steam/hr,
o m Y of aix/min (63F and 14,7 painj
NOTE: In skimion, the £ rr=r may ok
o oubor foade (sow Appendiz 11).
Iterns (1), (2), and (4) shail also be morked on the
ruptnre disk bolder.
tg) Spring lLoaded Nonreclosing Pressure Relief
: Spring losded nomreclosing pressure relief
devices shail be marked in accordnnes with UG-129(a)
except that the Code symbol stamp is 10 bc applied
only when the capacity has been established and
certified in accordance with WUG-127(eX3) and all
other requirements of UG-130 have berpe met.

the ety
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DETERMINATION OF PRESSURE
REZJEVING REQUIREMENTS

fa) Except as permined i (b), the aggrogare capac-
ity of the pressure-relicving devices connected to any
vesgel or system of vesacls for the relesse of a liguid,
afr, stewm, or otber vapor shall be safficient to carry
off the maximum quantity that can be generated or
suppiied to the aftached equipmient without permiting
2 fise in presgure within the veasei of more than 169
above the maximum allowable working pressure when
the praigurc-reiieving devices are biowing.

(b} Protective devices as penminted in UH-125(c2),
ag prOfecticnl agaiust exXcomive pressure cauded by

UG-123
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expoagre to fire or other sources of 2xrernal heat. shall
bove a2 relieving capacity sufficient to prevent the
pressure from rismmg more than 219% above the
maximum allowabie working pressure of the vessel
when ail pressure relieving devices are blowing.

fc) Vesels connected together by a system of
adoquats piping not containing valves which can
soiate any veasel may be considered as ome upit in
fguring the required relieving capacity of pressurc
relicving safety dr.-na::tobcﬁ:.rmahd

pmmcta:lmthamhmngdmmofmﬁncmupunty
o avoid overpresaurc in case of an internal failure.

(e}ﬁcoﬁmﬂmmdmpnntynfapmmbmg
nfetydmccsha]lber.hnwhu:husumpadonthc
device and guaranteed by the manufacturer.

(7 The musd pressure relieving capacity of a
pressure relicf valve for other thap steam or air shall
be detcrmined by the method of conversion given in
Appendix L.

e Topzmuthcmhevmgmtyumyrdwv
mg presgure greater than 1.10p, as permitted under
UG-i25, 2 multplicr may be applied to the official
reficving cmpacity of a pressure rrlieving device as
fellows:

P+ 14.7
1.18p + 14.7
where
P relieving pressure, prig

Ja=set prespure, psig

PRESSURE SETTING OF
PRESSURE RELIEF DEVICES
fa) Whea a singie preasure-relieving device is used,
it aiall be s=t w operaze™® ot a prezaure not cxcreding
the maxmum allowable working pressure of the
vespel When the required capacity is provided in more
then coe pressure-rehieving device, only ome device
oeerl be scr at or below the mesimum allowsabie
working pressure, and the sdditicnsl devices may be
set o open st higher pressures but in 00 casc at a
presaurc higher than 105% of the maxnmum allowable
ing presaure, except az provided in (b).
(b} Protective devices permitted in UG- 125(c)(2) as
Protection against excessive prewure caused by expo-

UG-134

M5 @ operaie moans the ser pressure of 4 pressgre relief valve or
s spang eded nomrecicsing devies; the bursting poosnace of a
mpuedakdmu d:-hru.hngmd-hnkm'm
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sure 1o fire or other sources of external heat shall be
sel 1o operate af 2 pressure not in excess of 110% of
the maximum allowable working pressure of the
vessel If such a device 12 used to meet the require-
ments of both UG-125(ct and UG-125(cH 2. is shall be
set lo operate at not over the maxumum allowable
working pressure.

fel If the operating condiuons of a valve are
changed so as to require another spring rated for a
different pressure. the rclief serting shall be adjusted
by the manufaciurer or by an tndividual certified by
the manufacturer of that safety valve: the valve shall
be remarked by ecither of them o conformance with
UG- 139

{d) The pressure at which any device s set to
operate shall include the effects of stanic head and
consant back pressore.

(elf1} The set pressure tolerance. plus or minus, or
pressure relief valves shall not exceed 2 psi (12.8 kPa)
for pressures up to and including 70 psi (483 kPa) and
39% for prossures above 70 psi (483 kPa). except as
covered i ()2

2} The set pressure tolerance of pressure rchicf
valves which comply with UG-125{(cH3) shall be
within —0%%. + 10%.

UG-135 INSTALLATION

faj Safety, safety relief and pilof operaled pressure
retief valves, and nonrcciosing pressure relief devices
shail be connected 1o the vessel in the vapor space
above any contained liquid or 10 piping connected Lo
the vapor space 10 the vessel which 1s to be protected

th) The operang through ali pipe and fittings
between a pressure vesssl and s pressure-rebieving
device shall have at least the ares of the pressure-
relieving device injet. and the flow charactenisbics of
thss upatream sysiem shall be such that the pressure
drop will not reduce the relieving capacity below that
required or adversely affect the proper operation of the
pressure-relieving device. The opening in the vessel
wall shall be designed to provide direct and unob-
structedd Aow berween the vessel and s pressure-
relieving device.

(¢/ When two or mare required pressure-refieving
devices are placed on ane connection. the inict intcrnal
cross-sectional arca of this connection shall be at least
equal to the combined inlet areas of the safety devices
connected o it. and the flow characteristics of Lhe
upstream system shall satisfy the ceguirsments of {b).

(d} Liquid relief valves shall be connected telow the
normal Jiquid level.

ILHR 12
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ret There ~hall be no intervemng ~top salves be-
tween the vessel and 1ts protective device of Jevices, o
between the protective device or Jevices and The punt
of discharge. except:

V72 when these stop vaives are <o constructed or
positively controbled thar the closing of the maumum
number o block alves possible 4t one ume wili aot
reduce the pressure reheving capacity provided by the
unaffevted reiteving Jdevices below the required rehies-
Mg CAPACcItY: OF

r2) under condinons set forth in Appendix M

4/ The safety devices on all vessels <hall be so
installed that therr proper functiompng will nct be
hindered by the nature of the vessel's vonlents

rg+ Discharge lines from pressure relieving safety
deviees shall be designed to facihitate dramage or shali
be fitted wirth dramns to prevent hiqud from lodging o
the discharge side of the safety device. and such hines
shall lead to a safe place of discharge The size of the
discharge lines shall be such that any pressure thar
may exist or develop will not reduce the reliesing
capacity of the relieving devices below that required (o
properly protect the vessel, [See UG-l36ia) +3) and
Appendix M, ]

Register. February, 1984. No. 338
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The general philosophy underlying this Power Piping Code is to paralle] thoss provisions of Section [ Power
Boilers, of the ASME Boiler and Prosure Vessel Code, as they can be applied to power piping systems The
Allowable Stresy Values for power piping are generally consisient with those assigned for power bodlers This Code
is more conservative than some other piping codes, reflecting the need for long serace life and maximum rebabtliny
tn power plant installations.

The Power Piping Code as currently written does not differentiaie between the design, fabnicatien. and erection
requiremenrs for crisical and noncritical piping systerms. except for certmin stress caleglanoms and mandatory
nondestructive tests of welds for heavy wall, high temperaturs applications. The prodler invoived 15 1o try ta reach
agreement on how o evaluate criticality, and to avoid the inference that noncritical systems do not require
competence in design, fabrication, and erection. Some day such levels of quality may be definabile, so that the need
for the many different piping codes will be overcome.

There are many instances where the Code seyves to warnm g designer, fabricator, or erector agawmnst possible pitfalls,
but the Code is ot a handbook, and cannot substitute for education. cxperience, and sound engineenng judgment

The Code never intensicnally puis a ceiling fimit on conserwatisrn, A designer 1s free 10 specify more rpd
requirsments as he fecls they may be justified. Conversely. g desigrer whe o capedle of a more ngorous anaivas than
ix specified in the Code may justify a less conservative design, and still satisfy the basic intent of the Code.

The Power Piping Committee strives 1o kecp abreast of the curtent technoiogical improvements in new materals,
fabrication practicss, and 1e3ting techniques; and endeavors 1o keep the Code updated to permil the use of acceptable
new developments.

Register, February, 1984, No. 338
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The Cude for Pressure Paping, B31. consists of 1 number
of Secucns, which collectively constrtute the Code Hereti-
nafter in this Introducnon and 1n the rext of this Code Sec-
tien B3 1. when the ward “Code™ 15 used without rdentifi-
cation o another specific Code Secnon., it means this Code
Secnon

The Code for Pressure Piping sets forth engimeeming re-
quirements deemed necessary for safe design and construc-
nan of prang systems Whale safety 15 the basic consideration
af this Code, this factor alone will not necessanly govern the
finai spectfications for any pressure piping svstem  The de-
SIgNer 13 cauiioned that the Code 13 not a design handbook
The Code does not do away with the nesd for the enginser
Or cocmpetsntl sngncenng judgment

The Code contains basic reference data and formulas nec-
cusary for design It 15 intended 1o state these requirements in
terms of basic design principiss 10 the fuillest possibic extent,
supplemented with specific requirements where necessary (o
obtain unform mwerpretation of prnciple It contans proh-
Bbitions 10 areus where prachices or designs are known 1o be
unsafe In other areas the Code contains warmngs or “flags”
where caulion 1s known 1o be necossary, but where it 15 feit
that a direet profbuion would be unwise.

The Code mneludes:

714 matenal specificatusns and component standsards which
nave been accepted for Code usage

12} the designation of proper dimensional standards for the
ciements COMPOSING MPINE $YSems,

13} requirements for the design of component pacts und
assembled unuts. ncluding necessary pipe suppornng cle-
menis

f44 regquiremnents for the cwaluatim and hmuanon of
SUPESACH, FEACTIONY. and Movements associuted with pressure,
lemperaturs, and external forces,

#34 reguirements for the fabneation, asembly, and erec-
von of pipIng systems.

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

3 requrrements for tosing and nspecting o elements
before assembly or erection and ol the completed wystems
after erscion

The components of piping systems <hall comply wih the
Specificatsons and Standards histed 1n the Code Complisnce
with this Code regquires thar fundamental principles be foi-
lowed and that matsrais or pracuces not specifivally ap-
proved under this Cude. but which are not prohibited by 1the
Code, be qualificd 7r use as et lorth in rhe applicable chap-
ters of the Code

The specific design requiremenis of the Code usually re.
volve around a simplified sngineening approach to 3 subject
It 15 wnlended that a designer capable of appiving more com-
plete and ngorous analvsis to spectal or unusual problems
shall havc latitude in the development of »uch dougns and the
evaluation of complex or combined stresses Lo such cuases the
designer 15 responsible for dermunsiranng the valwdny of his
apploach

Thie Code shall not e retroaciive. or construed as appiv-
INg o MMTE ~ystems erected etore the date of mauance
After cnde revisions are approved by ASME and accepted by
AMNYN], they may be used by agreement hetween contracting
parties beginning with the date of wauance shuown on the
decument Otle page. Revisions become mandatory as min.
mum requirements six months alter dace of nsuance except
for piping installanons or components contracted o .t
under construction pror 1o the end of the & month perusd

Manulacturers and users of piping are cautined sgams
making use of revisions and cases thu are less restnetiv  than
former regquirements withour huving assurance that 1hey hove
besn avcepted by the proaper acthorties 10 the ursadwwen
where the prpaag s i be anstsiled

Attention ul users o The Code s directed v the G that
the numbering of the Dovisions and the marenat thereander
may ot be conscoulive. Such dseontinut . e revopmized it
1a ol the result of editunad or prmnng orror. & n atremet hus
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bexn made, insofar =3 postibie, 1o follow & uniform cutline m
th:MouSmanue:om:fmtmmcmpiucouuiu
may cover phases not applicable (o & particular Section. the
Cod:hnbammﬁthp;-mtheuumbum; It =
believed that i tho Y. CTORS referencing berween Sechions
s made caxier and use of the Code i facilitated sincs the anme
Mmmwmm“nmwmdsw
number 1 all Sectioers.

Thes Code m under the direction of the AISME Code Com-
mitter for Presure Pipmg, B3 1. The procodurss of the Com.-
mittes are mocreditod by the American Mational Stancards
Inmsrure.

mmmhnmmmmcanduorammm
hecp:heCodeupmdaummnmmdmuq:-im:he
developments in matemials, consuocnow, aod usmge Revie
saons are el periodically. New ofinoas are published ar
chree yews ioborvads,

ILHR 42

The Comeuttes has established an orderly procadurc o
conadar requests for IDTEITALONS AnG TEVINONR Of Code
rgquuUementa, in order 10 recave conmderanon, INGwWney
3bail be 16 wntng and must give full partculary

When an approved reply 10 an IBGUIrY iINvolves a change
m Code requirements, the rubing 3 made public through the
isuance of 3 "Case ™ This i pubiished n Machanaa/ Engi-
mertag A “Case Inteproanco sod Revouon™ service ia
muntamed for the benat of il who use the Code Sugge-
o [oT revimoms may ongroaiz within the Committes itsedl
9T frOh anyone outnide the Comrmartes

All requesrs for imterpretanons or suggearions for revinans
abould be addresscd 10 the Secremary, ASME Code Commur-
mfmhnﬁm;mmdmm&quyof
Mechanwal Eapnoers, mced Enpneoerng Center, 345 Exst
47th Strect. New York, N.¢, 10017,

Register, February, 1984, No. 338
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00 GENERAL

This Power Piping Code is one of several Secuons of
the Amencan Sociaty of Mechanical Engincers Code
for Pressure Piping, B31. This Section is published as
a separale document for convenience

Standards and Specifications specifically incorpo-
rated by reference into this Code are shown in Table
[26.1. [1 15 not considered practical to refer to a dated
edition of each of the Standards and Spectfications in
this Code. [nstead. the dared editton references are
included in an Addendurn which will be revised 1wice
yearly.

100.1 Scope

100.1.1 This Code prescribes minimum require-
ments for the design. materials, fabncation, erection.
test and inspection of power and auxiliary service pip-
ing systaems for electric generation stations: industrial
and institutional plants; central and district heating
plants; and distriet heating systems, bath on the prop-
erty of and within the buildings of the users.

Piping as used in this Code includes pipe, flanges,
bolting, gaskets, valves, relief deviess. fittings. and the
pressurc containing parts of other piping components.
It also includes hangers and supports and other equip-
ment 1{ems NeCEsSary (o prevent oversiressing the pres-
SUFe CONtAlnIng parts.

Rules governing piping for miscellancous appurte-
nances, such as water columns. remnote water level 1n-
dicators, pressure gages, gage glasses, ¢tc.. arc included
within the scope of this Code. but the requirements for
boiler appurtenances shall be tn accordance wnth Sec-
tion I of the ASME Boiler and Pressure Vessel Code,
Para. PG-b0

The users of this Code are advised that in some areas
lcgmslazion may estabhish governmenial jurisdiction
aver the subject matier covered by this Code. However,
any such legal requirement shal not reheve the owner
af his inspectton responsibilities specified in Para.
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. 100.1.2(A)
— Steam, Feedwater, Blowof?, and
Drain Fiping

122.1.1 General Thc minimum pressare and
temperature and ocher special requirements 10 be used
in the design for steam, feedwater, bloweodl, and dran
piping frem the boiier to the valve or vaives required
by Para. 1221 defined in Para. 100.1 2(A) shall be a=
specified in the following paragraphs

(A} Expecied maximum susiained conditions at
pressure and temperature are intended w be selected
sufficiently in cxceta of any cxpected operating condi-
tigns, not necessarily conftinuous, (o permit satsfactory
opemtion without operanon of the GVErpressure protec-
mon devices,

f8) Ina forced flow stenm geperator with no fixed
stesmn and water line, it is permissible 10 design the
external piping, vaives aod fttings attached 1o the pres-
surc parts for different pressure (evels along the path
through the steam generator of water-sicam flow. The
value of P 10 be used for the externai piping, valves, and
firtings shail not be lets than thar reguired for the ex-
pected marximurn sustained conditions of pressure and
temperature to which the abutted pressure part is sub-
jected cxcept when one or more of the overprotection
devices covercd by Para PG-67.4 of Section | of the
ASME Boiler and Pressure Vessal Code is in operation.
The steam piping shall compiy with the requirements
for the maximurn sustained conditions as used in this
paragraph. or for the design throttle pressure pius 5%,
whichever is greater. “Expected maximum sustained
conditions of pressure and lemperamre” are miended
to be sclected sufficienty in sxcess of any expected
operating comditions, not aeccaarily conunuous, 1o
permit satisfactory bailer operation without operation
of the overpreasure protection deovices.

{C) Prowvision shail be made for the expansicn
and contracton of piping connected 1o boilers to limit
forees and moments transmitted o the boiler, by pro-
viding substantial anchorage at suitable points., so that
there shaill be no undue strun transmitted to the
batler. Steun reservoirs shall be used on steam marns
when heavy pulsations of the stcam curTents causc wi-
Bration.
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D) Stresses duc to hydrestatic head shall be taken
nto account. These effects include the weight, con-
tents, and method of support.

fE}) The allowable working pressure of a corru-
gated pipe shall be computed as for the onginal pipe
from which the corrugated pipe is made, based on the
dimensions of the straight uncorrugated sections. [f the
corruganuens are thinned down in the process of manu-
facture, the thickness of such corrugations shall be used
as the thickness of the pipe.

fF}  Piping connected to the outlet of a boiler for
any purpose shall be attached by:

(F.1)  welding to a nozzle or socket welding fitting;

{F.2) ihreading into a lapped opening with 2
threaded fitting or valve at the other end;

(F.3) screwing each end into tapered flanges,
fittings, or valves with or without rolling or peening;

{F.4}  bolted joints includin & those of the ¥Van Stone
type:

(F.5)  blowoff piping of firatube boilers shall be at.
tached in accordance with Para, {22, ] A(F.2) if exposed
to products of combustion or in accordance with Para,
122.1.1(F.2), (F.3}, or (F.4) if not 30 expomsed.

fG} MNonferrous pipe or tubes shali not excecd 3 in.
NPS in diamecter.,

¢H}  Americanr Natiopal Standard slip-on flanges
a0t cxceeding 4 in. NPS may be attached to piping or
boiler nozzles by double fillet welds provided the
throats of fillet weids are not less than 0.7 times the
thickness of the part to which the flange is artached.

7}  Hub-typc flanges shall not be out from plate
material.

¥}  American National Standard socket welded
flanges may be used in Piping or boiler nozzles provided
the dimensions do not exceed 3 in. NPS for Ciass 400
and lower and 242 in. NPS in Class 900 and [500.

122.1.2 Steam Piping

A} The value of P to be used in the formoualas in
Para. 104 ahall be as follows.

fA.7} Fer stcam piping connected 1o the steam
dnxmortothcsupcrhcatcrinlc:hcadcrupto the first
stop valve in each connection, the vajue of £ shalfl not
bec less than the lowest pressure at whick any drum
safety valve it set to blow. and the § vahue shall not
¢xcecd that permitted for the corresponding saturated
Steam temperature.

f4.2} For steam piping connected to the super-
heater outlet header up to the first Stop valve in cach
<onnection, the value of P, ecxcept as otherwise pro-
vided in Para. 122.1.2(A.4) shall be not less than the

ILHR 42
ANSI/ASME 831 i-1980 EDITION
1221 1422 1.3

lowest pressure ar which any safety valve on the super-
heater is set 10 blow, or not Jess than 839 of the lowes:
pressure at which any drum safety valve 15 se1 to Slow,
whichever is greater, and the & value for the matenal
used shall not exceed that permutted for the expected
SICArN (emperature.

4.3} For steaam piping between the first stop valve
and the second vaive, when one is required by Para.
122.1.7. the value of P shail be not less than the ex-
pected operating pressure or 859% of the lowest pres-
sure at which any drum safety valve is set to blow,
whichever is greater, and the 5 value for the material
used shall not cxceed that permitted for the expected
Steam temperature.

{4.4) For boilers insiziled on the unit systern {1.e.,
anc boiler and one turbine or ather prime mover) and
provided with automatic combustion cantroi equip-
ment responsive (0 steam header pressure. the value of
£ for the stcam piping shali be not less than the design
pressure at the throttle inlet plus 59, or not less than
85% of the lowest pressure ar which anpy drurm safety
valvc is set 1o blow, or not less than the expected maxi-
mum sustained pressure at any point in the piping sys-
tern, whichever is greater. and the $ value for the mate-
rial used shall not exceed that permitted  for the
expected Sleam temperature at the super-heater outlet,
For forced-flow steam generators with no fixed sterm
and waterline, the value of 2 shall alse be no less than
the expected maximum sustained conditions.

fA.5) The value of P shail not be taken at less than
100 psig (700 kPag) for any condition of service or
material.

(8} Figure PG-59-1 of Section 1 of the ASME
Boiler and Pressure Yessel Code ilfustrates a wypical
form of flange for use on boiler shells for passing
through piping. such as feed, surface-blowoff connec.
tions, sic., and which permits the pipes being threaded
in solid frem both sides in addition to the reinforcing
of the opening of the shell. The pipes shzil be attached
as provided in Para {22.1.1{G). In these and other
types of boilers where both internal and external pipes
making a continuobs passage are employed, the boiler
bushing or its equivalent shali be used.

122.31.3 Feedwater Piping

fA}  The value of £ 1o be used 1n the formulas in
Para. 104 shali be as follows.

{A.f} For piping from the boiler 1o and including
the required stop vaive and the check valve, the vatuc
of P except as pearmitted i Para. 122.1.3{A.7) shall
cxceed the maximum allowable working pressure of the

Register, February, 1984, No. 338
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boder by sither 25% or 225 pai { 1550 kPa), whichever
is the lesser. For an instaflarion with an integral econo-
mizer withouit valves batween the bouer and econo-
mizer. this paragraph shall apply only to the piping
from the economizer inlet header 10 and including the
required stop valve and the check vaive.

fA.2} For piping berween the remuired check
valve and the globe or reguiaring valve, whenm re-
quired by Para 132 1.7(B). and including any bypaas
piping up o the shutcff vaives in the bypass, the
value of P shall be not less than the pressure re-
quired to feed the boiler.

f4.3) The 5 value used, cxecpt aa permutied n
Para 122.1.3(A_T), shall not exceed that permittext for
the temperature of saturated steam at the maximum
allowable working pressure of the boiler,

{4.4) The value of P in the formuls shatl not be
takes at less than 100 psig (700 kPag) for any condition
of service or materinl, and aball aever be less than the
pressure requiredd to feed the boiler.

{A5) While the thickness given by the formaula i
theor=ticaily arnpie 1o eake care of both bursting pres-
sure and material removed in thresding, when steel
pipe is threaded and used for feodwater piping under
pressure in excess of 100 puig (700 kPag) with a water
temperanire of 2207F (1057C) and over, it shall be seam-
leas of 3 quadity at lesst equal to ASTM A 53 or A 106
sod of 2 waight at Jeast equal to Scheduie 30 pipe in
order o furnish added mochanical scrength,

A 8) When thresded: brass or copper pipe is used
for thene services and presure-temperarure conditions,
it shail be :n sccordance with pressure and temperarure
classification permirted for thesc matcrials by other
paragraphs of this Code and shall have a wall thuckness
at lexst aqual to that required for stesi pipe of 2 corre-
sponding nominsl size.

f4.7) In a forced fow stesm generator with no
fixed steam and water line, the valus of P for fesdwater
piping from the boiler to and including the roquired
stop vaive may be in accordance with the requir=meno
of Para. 122 1.1(B).

{£.48) For boilers kaving a water-heating surface of
oot more than 100 sq ft (9.3 m?), the food pipiog and
comnection to the botler shafl not be smaller than ¥4 in.
NPS. For boilers having a water-heating surface move
than 100 sq ft (5.3 m), the feed piping and connection
to the botler shail not be less than ¥ in. NPS.

122.1.4 Bilowoff Piping

i4d; Blowoff piping s defined as a pipe connected te
a boiler and providerd with vaives or cocks through
which the water in the boiler may be blown out under
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pressure, sxcepung dratns such as ares used on water
columns, gage plassss, or piping o fesd-warer regtis-
tors, ete., used for the purposs of derarmining the oper-
ating condition of such equipment. Piping connecoons
used primarily for continpzous operation. such as
deconcentrators on contnuous blowdawn systems, are
not classed as blowoffs; but thar pipe connections and
ail Getings up to and inciuding the Srst shutof valve
shall be equal at least 10 the pressure requirements for
the lowest set preasure of any safety valve on the boiler
drum and with the correaponding sarurated steam tem-
peratire.

{8} Blowoff piping systems from water spaces of a
botler, np 10 and including the blowoff valve(s) ar
cock(a) shall be designed in accordance with the follow-
g,

(8.1} The value of P 1o be used in the formulas in
Para. 104 shall exceed the maximnum aitlowable working
pressure of the boder by dther 25% or 225 pai {1550
kPa) whichever is lesa, bur shall not De less than 100
pug (700 kPag).

fR2) The ailowable stress value for the piping
materials aball a0t exceerd that permitted for the tem-
peratuwe of saturated stoas at the maximumn aliowable
working pressure of the beonjer.

tAR.3; All pipe shall be sterl. Gaivanized wrought
iron aod gelvanized steed pipe and fittings shall not be
used for blowof piping. When the vaiue of £ docs not
exceed 100 prig (700 kPag). the Attings shali be bronze,
cast iron, mallesble iron, ductile iron, or steei. When
the value of P exceeds 100 paig (700 kPag). the Attings
ahall be steel, and the thickness of pipe and fittings shall
not be less than that of Schedule 30 pipe.

{B.4) When the value of P does not exceed 200 psig
(1400 kPag), the valves or cocks shail be bronze. cast
trom, ductile iron, or steel. For values of £ higher than
100 paig (700 kPag) but not exceeding 200 psig (1400
kPng). the valves or cocks shall, if of cast wron, be equal
at lemst o the requirements of the Amenican National
Smndard for Class 250 as given in Table 126.) and if
of bronze, steel, or ductile iron construcnion, shall be
equal w0 the requirements of the Standards as given in
Table 126.1 or Para. 123.2.6.

A5} For values of P higher than 200 paig (1400
kPag), the valves or cocks shail be of steel construction
equal at least o the reguirements of the Amencan
Mational Standard for Class 300 and shall conform to
the requared Amertcan Nauonal Standards in Tabie
126.1]

fC} Each boder cxcept forced-flow steam genera.
tors with no fixed stemen and water line, and high tem-
perafure water taotlers shail have a bortom bloweff pipe
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firted with a valve or cock in direct connection with the
lowsst water space practicable.

t0D)  Allwater walls and water screens which da not
drain back into the boiler, and all integral economizers
shall be squipped with blowoff valves or cocks con-
forming to the requirernenis of Para. 122.1.7¢C) or with
drain valves conforming to Para. 122.1.5.

fE} The mimmum size of pipe and fttings shall be
I in., and the maximum size shali oe 2t4 1n. The follow-
ing exceptions are pertnitied.

rE f) For miniaturs botlers. the exception perrui-
ted by Part PBM of Section [ of the ASME Botler and
Pressure Vessel Code applies.

fE .2} Om boilers with 100 35q 1 i9.3 m’) of heating
surface or less, the munimum size of pipe and Bitngs
may be & n.

{F}) The bottom blowofl pipes of tracnion and-or
portable boidlers shall have ar least one slow or quick-
opening blowolf valve or cock conforming to the re-
quirsments of Para. 122 1.7(C. 3

G} The blowoff prping bevond the bicwoif valvets)
descrbed tn Para. 122.1 4(B) 18 ciassified as nombotler
external piping I's requirements are given in Para.
122.2.

12215 Boiler Drains

i4) Ampie drains shail be provided. where re-
quired. t¢ permit complete dramnage of all piping.
superheaters. waterwalls. water screens. integrai ecuvno-
mazers. high temperature water boders. and all other
boiler components in which water may collevt Draun
or blowofl valves or cocks shall be provided as neces-
sary. All drain lines. including pipe. fititngs, and valves,
shail comply with the requirements for stcam piping or
water piping according 10 the service.

t4.1} Each superheater shall be equipped with ar
least one drain so located as 1o most efectivelv provide
for the proper operanon uf the apparatus.

4.2/ Each high temperature water botler shall
have a bottom dramn conpection | in mimmum pipe
size, fitted with a valve or cock 1n direct connevoion
with the jowest watar space practicable.

{8} When thc wvalve or valves for waterwalis,
waler wreens. and ntegral sconomizers in Paras.
122.1.5(A) and 122.1.4D) are not mtended for bl
wofl purposes but are mntended for use only as a dran
valve when the boller 15 not under pressure. a singie
shutofl vaive 1 acceptable. provided ot s a type that
van be locked v the closed posatiom, or prosided a
blark 15 inseried 1 4 suntable Ranged and beited con-
nection located on the Jownstream sade of the valve.
When such a single valve 15 used. 1 need not be de-
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sgned -epcc:ﬁcall}' Tor alewol service bul shali Be ade-
quate for the pressure and ermmperature conditions at
which the bmler operates

122.1.6 Boiler External Piping ~= Miscellaneous
Systems

4 Matenals. design. fabncation. examunatuon.
and erection of pime for miscellaneous docessones,
such as water level indicators, water coiumns, gaxe
cocks. and pressure gages. shall be n scvordance with
the applicable secuons af thts Code

r8¢ The value of 2 v e used in the Formulas in
Pura. 104 shall be not less than the masuimum aliveanle
working pressure of the botler excepr an proviged B
Para. 1221 ItB

(5 Vabve reguirements Tor water level indwators
or water columns, ~pevial gage glass ind gage cock
FEQUITEMEnts. mTumimum lme sizes, and special pipang
configuranons required spevifically for cleaning. acoess.
ur rehiability shall be mnacecruance with Para PG-~0
of Secnion [ of the ASME Borer ind Pressure Yensel
Cunde

122.1.7 Valves and Fittings. The mimamum pres-
surc and temperature ratng for ail vaives and fdrnngs
n steam, feedwater. blowotl. and muscellanecus piping
shall be equal to the pressure and temperafure spevitied
for the connevted piping on the <ude thar has the higher
pressure, except that oo no onse shall the pressure e
lens than 100 paig + 700 KPag). and Ior pressures oot
exvesding 100 paig « 700 hPag ) in feedwater and blow of
wervice. the valves and Brmings shall be equal a1 least 1o
the requirements of the Amencan Nanona] Standards
for Class 125 cast ron o Class 150 s1eet

A Nrewen Sty ) liives

eA. Is Each baaler discharge outlet. except ~afer
valve or safets religf salsex. o reheater iniet and outles
connechions shall be foed with 4 step vabe located at
an sccessible point i the steam-delivers ine and o
near the botler nozzie as 1% convement and practucable.
When such outlets are aver 2 1n NPS, the valve or
valves used on the connecnon shall be of the outside.
screw-and-voke Nsing-stem tvpe o as (o indicate from
a distance by the posITIOR of s Stem whether it i closed
or open, and the ‘wheel may be carned etther on the
¥oke or attachad 1o the <stem A plug-cock-1ype ralve
may be usad provided the plug 15 held 1n place by a
rpuard vor gland., the valve s squipped to indicate from
a distancs whether it 1s closed o open, and the valbve
woegquipped with @ slow-opening mechamsm. In the
ease af & single Borier and pime mover msallation. the
stop valve requared heremn may be ommited prosided the
prame muoner thrortle vabve s equipped wath an indrea-
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tor to show whether the valve 15 open or closed and is
demigned to wathstand the required hydrostanc pressure
=t of the bouer.

A2} "When boilers are connectzd o a commen
header, the connecnion from each boiler having a man-
bole opeming shall be ftted with rwo stop valves having
an ample free-biow drain berween them. The discharge
of this drain sball be visible to the operator while
manipulsting the valve The stop valves shall consist
preferabiy of one automanc nonrsturn valve {sct next
to the boiler} and a second valve of the outside-screw—
and-yoke type or two valves of the ourside~screw-and-
yokes type shall be usad

fA.7) When a sccond stop valve or valves s re-
quired, it shall have a pressure raring ar least equal to
that rexquired for the expected stzam temperaturs and
pressure at the vaive, or the pressure racing al least
equal 10 859 of the lowest sot prosswr of any safety
vaive cn the boiler drum and for the expected tempera-
ture of the steam at the valve, whichever s greater.

fA.4) All vaivex and fitings on steam lines shall
Bave a pressure rating of ar least (00 pmg (700 kPag)
in accordance with the appiicable American Nationai
Standard.

B} Fesdwater Vaives

R 7) Excepr for high temperature water boilers
compiying with the requirements of Parn
122.1.7(B.6)} and for forced-flow steam generators
with ne fizxed sceam and water line complying with
the requirements of Para 122 1.7(B.7), the fesd pipe
shail be provided with a check valve near the boiler
and a valve or cock [see Para. 122 1.7(C.5)] between
the check valve and the boiler. When rwo or more
bolers are fed from a common source, there shall also
be a globe or regulating valve on the branch to cach
ocaler focazod botwesn the check vaive and the source
of supply. A typical armaogement o shown in Fig.
100.1.2(B). Wherever globe vaives arc used on feed
piping. e wnler shail be under the disk of the valve.
On single botler-nirbime unit mstallaticons the boiler
feed shutoff vaive may be located upstream ftom the
boiler feed check walve.

f22) “hen the supply line o a boiler is divided
nto branch feed counections and ail such comnectbons
are equipped with stop and check vaives, the stop and
check valves o the common source may be omurted.

fBJ} If a boler 15 equapped wnth a duplicate feed
arrangement. =ach such arrangesment shall be equupped
a3 required by these rules.

f2.4/ A combinatton stop-and-check valve n
which there s only ooc scal apd disk, and a wvalve
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stem 15 provided 10 close the valve when the stem s
screwed down shall be considersd only as a stop
valve, and a check valve shall be insialled as orher.
wise providex.

f8.5} Where an economizer or other fesdwarer-
hespong device 8 connected directly to the bonler wath.
out intervening valves, the feed valves and check vaives
required shall be placed on the inlet of the econamizer
or fecdwater-heanng device

{B &) The recircuiatng return line for a higbh tem-
perature wates boiler shall be provided with the same
stop valve, or valves, required by (B.1} above for the
main botler outlet. The use of a check valve wn the
recurculanng return line between the boder and the
required stop valve, or valves. s optiopal A check
valve shall not be a substitute for a stop valve

27 A forced-Gow stcam genmecrator with no
fixed steam and waler line shall be provided wath 2
feedwater stop valve or vaives complying with re-
quirements of 122.1.7(B.1) through {B.8) above. This
stop valve and all piping berwesn the vajve and the
boiler shall conform o the rules of this Code. A
cbheck valve near the boiler or feed stop valve, and
within the scope of this Code, 13 not mandatory pro-
vided a check valve, having a pressurs matung no less
than the bouer inlet detign pretsure, 3 instailed at
the discharge of the boiler feed pump or clsewhere
in the fesdwater line berween the feed pump and the
fecd stop valve.

(&) BlowafF Valves

fC.f)  Strmght-run giobe valves of the ordinary
type as shown in Fig. 122.1.7(C) sketch (1) and vaives
of such types that dams or pockets can «xst for the
collection of sediment shall not be used on such connec-
tions.

(G2 Sumghtway Y-type globe vaives as shown 1in
Fig. [22.1.7{C) skerch {2) or angie vaives may be used
in vexmical pipes. or they may be used 1n honzoncal runs
of ptping provided they are so constructed or instailec
that the lowest edge of the opemng through the seat is
at jeat 259% of the inmde discoeter befow the center line
of the valve.

3} The blowaff valve or valves and the pipe be-
twesn themm and the borier shall be of the same stze
except where 2 larger pipe for the return of condenaa-
ton s used, as provided tn Para 22 1. 7(C.8)

fC4) Cm all boiers, sxcept those used for high
temperature water. lraction, and/or ponahile purposss,
when the allowable worlang pressure exceeds 100 psig
{700 kPag). cach bottom blowel pipe shail have two
slow-openung valves. or one slow-opening valve and a
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FIG. 122.1.7(C) TYPICAL GLOBE VALVES

quick-opening valve or a cock complying with the re-
quirements of Paras. 122.1 #A.6) and (A.T).

(.57 If a blowoff cock is used, the plug shall be
held in place by a guard or giand. The plug shall be
distinctly marked in line with the passage.

fC.8) A sloew-opening valve is a valve which re-
quires at least five 360-deg. turms of the operaumg
mechanism to change from full<losed to full-opened
and vice versa.

t€ 7)  Om a boiler having multiple blowofl pipes. a
single master valve may be placed on the common
biowoff pipe from the boiler. in which case only one
valve on each individual blowoff is required. In such a
case either the master valve or the individual valves or
cocks shall be of the slow-opening type.

{C.8) Two independent slow-opening vaives. ur a
slow-opening valve and a quick-opening valve or cock
may be combined in one body and may be used pro-
vided the combined fitting is the equivalent of two inde-
pendent slow-opening valves, or a slow-opening valve
and a quick-opening valve or cock. and provided fur-
ther that the fatlure of one 1o operate cannoi affect the
operation of the other.

fC. %)  The bottem blowefl pipes of every traction
and/or poriable boiler shall have at least one slow-
opening of guick-openmg blowolf valve or cock con-
form:ing to the requirements of Para. 122.1.7(C.3).

{C 10)  Only one blowof valve. which shall be ot a
slow-opening 1ype. 15 required on foreed irculation
and slectric boilers having a normal waler content not
exceeding 100 gal (380 1.

r0y)  Sarery Faofves

¢ 1) Safety valves. relief valves. and safety rehier
valves shall conform 1o the requirements of Paras
PG-67. PG-ok. PG-69, PG-70, PG-T1, and PG-"2 of
Section I of the ASME Botler and Pressure ¥Yessel Code.
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122.6 Pressare Relfef Pliping

Preasure relicf pipmng witiun the scope of this Code
shall be supporned 10 sustain reaction forces, and shall
conform to the following requirements.

122.6.1 Piping to Pressure-Relinving Safety De-
vices. There shall be no intervening stop valves be-
TWeesn pipig bemg protecied and s proteciive device
or devices,

122.6.2 Drischarge Piping from Pressure-Rebeving
Safety Devices

{d} There shail be no intervening stop valve be-
twesn the protective device or devices and the peint of
discharge.

(8} When discharpng directly to the atmosphere,
discharge shall not impinge on other piping or equip-
menl and shall be direcied away from pladforms and
other arcas used by personnel

f€) It 5 recommended that mdividuel discharge
lines be used, but f two or more reliefs are com-
bined. the discharge prpung shall be demgned with
sufficient Acw area to prevent blowour of steam or
ather thuds.

Scectionai areas of a dischargs pipe shall not be jess
than the full area of the valve ourlers discharging
thermmto and the discharge mpe shall be as short and
starmght as poamible and so arranged as 0 avond undue
s(resses on the valve or veives

D) Drscharge lines from pressure-relisving safery
devices witlhun the scope of this Code shall be demgned
1o facilitets dranage.

fE£) When the umbreils or dnp pan type of connec-
ton is used, the discharge pipang shall be so designed
as 1o prevent binding due 10 eXpanson TIOVEDIENS

{F)} Dranage shall be providad to remove warter
collected above the safery valve ssar.
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