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Note: Chapter ILHR 42 as it existed on February 29, 1988, was repealed and a new chapter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

Subchapter I - Welded Repairs and Alterations

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

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

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



52	 WISCONSIN ADMINISTRATIVE CODE
ILHR 42

ILHR 42.02 General rules for repairs. (1) AUTHORIZATION. Repairs to
boilers and pressure vessels shall be performed by an organization in pos-
session of a valid National Board repair "R" certificate of authorization,
a valid ASME certificate of authorization or a valid weld repair program
which has been reviewed and verified by the department or an authorized
inspection agency. The repair organization shall have a documented
quality control program containing a 'description of the scope of work
they intend to perform with supporting welding procedures and qualifi-
cation reports in accordance with the ASME Code Section IX. Welded
repairs of a routine nature as specified in the scope of the repair organiza-
tion's quality control program may be performed without prior approval
of the authorized inspector.

Note 1: See s. ILHR 41.06 for penalties for violations of these rules.

Note 2: The department will assist an organization in preparing a quality control program
for welded repairs that will comply with the intent of as. ILHR 42.01 and 42.02. Organizations
who hold ASME certificates or National Board "R" certificates are already in possession of
approved quality control programs.

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

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

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

1. Studs for insulation or refractory lining,

2. Hex steel or expanded metal for refractory lining,

3. Ladder clips,

4. Brackets,

5. Tray support rings,

6. Corrosion-resistant strip lining,

7. Corrosion-resistant weld overlay, and

8. Weld build-up of wasted areas.

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

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

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

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

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

2. Replacement of a shell or head in accordance with the original de-
sign,
Register, February, 1988, No. 386
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3. Rewelding a circumferential or longitudinal seam in a shell or head,
and

4. Replacement of nozzles;

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

(h) The addition of a nozzle where reinforcement is a consideration
may be considered to be a repair provided the nozzle 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; and .

(n) Seal welding of butt straps and rivets.
History: Cr. (2) Register, February,' 1988, No. 386, eff. 3-1-88; er. (1) off. 12-1-88.

ILHR 42.03 General rules for alterations. (1) AUTHORIZATION. Altera-
tions:to boilers and pressure vessels, with the exception of rerating as
specified in s. ILHR 42.30, shall be performed by an organization in pos-
session of a valid ASME certificate of authorization, provided the altera-
tions are within the scope of the authorization.

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

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

(c) The stamping or nameplate for all alterations to a boiler or pressure
vessel shall be as follows:

ALTERED BY

PSIG AT	 °F
(MAWP)	 (Temp)

(Manufacturer's Alteration Number, if used)

Register, February, 1988, No. 386
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(3) REPORTS. A copy of the original manufacturer's data report and
any required manufacturer's partial data reports shall be a part of the
completed report of alteration and shall be attached thereto. Where the
manufacturer's data report is unavailable, documentation acceptable to
the department shall be submitted.

(4) TEST. A pressure test shall be applied after the alteration has been
completed, at a pressure of at least the operating pressure, but not to
exceed 150% of the maximum allowable working pressure. In lieu of a
pressure test, if approved by the authorized inspector, radiographic test-
ing or ultrasonic testing maybe 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 1-1/2 times the maximum allowable working pressure (MAWP) and the
owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWP and the temperature should be reduced to 120°F for the close examination.

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

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

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

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

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

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

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

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

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

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

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

(2) EXEMPTIONS. The following items require the prior approval of the
authorized inspector but are exempt only from the reporting require-
ments of sub. (1):
Register, February, 1988, No. 386
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(a) The welded repair or replacement of tubes in boilers or pressure
vessels; and

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

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

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

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

Note: Where water is used in a hydrostatic test, the temperature of the water should not be
less than 70°F and the maximum temperature during inspection should not exceed 120°F. If a
test is conducted at 1-1/2 times the maximum allowable working pressure (MAWP) and the
owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWP and the temperature should be reduced to 120°F for the close examination.

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

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

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

ILHR 42.07 Welders. (1) WELDER QUALIFICATIONS. Anyone undertak-
ing repairs or alterations shall have available at the job site records of
welder qualification tests showing that each welder to be employed on
the work has satisfactorily passed tests as prescribed in section IX of the
ASME code.

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

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

ILHR 42.06 Welded repairs of cracks. (1) REMOVAL OF DEFECTS. A re-
pair of a defect, such as a crack in a welded joint or base material, may
not be made until the defect has been removed. A suitable nondestruc-
tive examination method shall be used to assure complete removal of the
defect. If the defect penetrates the full thickness of the material, the re-
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pair shall be made with a complete penetration weld such as a double
butt weld or a single butt weld with or without backing.

Note: Before repairing a cracked area, care should be taken to investigate its cause and to
determine its extent. Where circumstances indicate that the crack is likely to recur, considera-
tion should be given to removing the cracked area and installing a patch or other corrective
measures.

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

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

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

Register, February, 1988, No. 386
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Figure 42.08-1

RIVET AND STAYBOLT HOLE CRACKS
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Cracks in Stayed Plates	 Fire Cracks at Door Openings

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

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

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

c. The cracks shall then be prepared for welding by chipping, grinding
or gouging.

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

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

f. Threaded staybolt holes shall be retapped and new staybolts prop-
erly driven and headed.

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

Register, February, 1988, No. 386
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ILHR 42.09 Wasted areas. (1) SHELLS, DRUMS AND HEADERS. Wasted
areas in stayed and unstayed shells, drums and headers may be built up
by welding provided that in the judgement of the authorized inspector
the strength of the structure will not be impaired. Where extensive weld
build-up is employed, the authorized inspector may require an appropri-
ate method of nondestructive examination for the complete surface of
the repair. Wasted areas shall be built up by welding as specified in Fig-
ure 42.09-1 or by other equivalent methods.

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

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

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

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

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

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

ILHR 42.10 Seal welding. (1) SEAL WELDING OF TUBES. Tubes maybe
seal welded provided the ends of the tube have sufficient wall thickness to
prevent burn-through and the requirements of the appropriate sections
of. the .ASME code are satisfied. Seal welding of tubes shall be done as
specified in Figure 42.10-1 or by other equivalent methods.

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

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

Register, February, 1988, No. 386
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Figure 42.09-1

WELD BUILD-UP OF WASTED AREAS

RIVETS AND STAYBOLTS

a. Prior to welding, the rivets or

	

O O	 staybolts in the wasted area
shall be removed.

	

0	 b. Threaded staybolt holes shall be
retapped after welding.

	

`.,; ®®®	 c. Rivet holes shall be reamed af-
ter welding.

d. Welding may not cover rivet or
staybolt heads.

TUBESHEET

a. Prior to welding, the tubes in
the wasted area shall be
removed.

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

Wasted areas in stayed and unstayed surfaces may be built up by
welding provided that in the judgment of the authorized inspector the
strength of the structure will not be impaired. Where extensive weld
build-up is employed, the authorized inspector may require an appropri-
ate method of nondestructive examination for the complete surface of
the repair.
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Figure 42.09-2

REPAIRS FOR ACCESS OPENINGS

STANDARD
MANHOLE OPENING

7 6acking Ring

1.
Pressure Side -J

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

Wasted area removed	 Original edge of opening
Ring

Minimum lap

4	 r 1h °(12.7mm)

Pressure Side

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

Register, February, 1988, No. 386
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Figure 42.10-1

SEAL WELDING OF TUBES

i

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

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

Register, February, 1988, No. 386
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Figure 42.10-2

SEAL WELDING OF RIVETED JOINTS

Throat Approx. 119 in. (3.2 mm)

TYPICAL RIVET JOINT SHOWING SEAL WELD

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

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

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

ILHR 42.12 Materials. The materials used in making repairs or altera-
tions shall conform to the requirements of the applicable section of the
ASME code. Materials shall be of known weldable quality, have at least
the minimum physical properties of the material to be repaired and be
compatible with the original material. The thickness of any patch shall
be at least equal to,but not more than 1/8-inch greater than, the mate-
rial being patched., Carbon or alloy steel having a carbon content of more
than 0.35% may not be welded.

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

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

(1) PARTS ASSEMBLED BY FORMING. Replacement parts which will be
subject to internal or .external pressure and that consist of materials
which may be formed or assembled to the required shape by bending,
forging or other forming methods, but on which no shop 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 tube sheets forged or machined from a single piece of material; subas-
semblies of tubes or pipe attached together mechanically.

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

Notc: Examples include boiler furnace panel wall or floor assemblies; prefabricated openings
in boiler furnace walls such as burner openings, air ports, inspection openings or soot blower
openings.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Note: In the use of this method it should be ascertained that the notch ductility in the as-
welded condition is adequate at operating and pressure test temperatures. When this alterna-
tive meets the above requirements, any code credit for postweld heat treatment can be contin-
ued.
Register, February, 1988, No. 386
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(b) Method 2, half bead welding technique. 1. Material applicability.
The use of method 2 shall be limited to groups 1, 2 and 3 for both Pl and
P3 steels.

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

b. The depth of the repair may not be greater than 3/8-inch or 10% of
the base metal thickness, whichever is less, and the individual area may
not be greater than 10 square inches.

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

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

b. Step 2. The initial layer of weld metal shall be deposited over the
entire area with a 1/8-inch maximum diameter electrode. Approximately
one-half the thickness of this layer shall be removed by grinding before
depositing subsequent layers. Subsequent layers shall be deposited with
a 5/32-inch maximum diameter electrode in a manner to ensure temper-
ing of the prior beads and their heat affected zones. Partial removal of
these subsequent layers is not required. A final temper bead weld shall be
applied to a level above the surface being repaired without contacting
the base material but close enough to the edge of the underlying weld
bead to assure tempering of the base material heat affected zone.

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

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

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

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

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

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

(2) TUBE PATCHES. In some situations it is necessary to weld a flush
patch on a tube, such as when replacing tube sections and accessibility

Register, February, 1988, No. 386
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around the complete circumference of the tube is restricted, or when it is
necessary to repair a small bulge. This is referred to as a window patch.
Window patches shall be applied as specified in Figure 42.17-2 or by
other equivalent methods.

(3) LAPPED AND FILLET WELDED PATCHES. Lapped and fillet welded
patches may be applied provided they are not exposed to radiant heat.
Lapped and fillet welded patches may be applied on the pressure side of
the sheet. The maximum diameter of the opening repaired may not ex-
ceed S inches or 16 times the thickness of the plate. 'Lapped and fillet
welded patches shall have a minimum lap of '1/2 inch. 'If the area to be
patched includes a riveted seam, rivets shall be removed before the patch
is applied and new rivets driven before the patch is welded at the edges.
New staybolts shall be installed in the patched area, and the heads of the
staybolts shall be be covered by welding.

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

FLUSH PATCHES
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FLUSH PATCHES IN STAYED AREAS

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

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

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

Patches may be of any shape or size. Corners of patches shall have a
radius of such size as is necessary to avoid creating a stress point.
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Figure 42.17-2

TUBE WINDOW PATCHING METHOD

Bevel Outside
25'-J5,

Weld

	

inside
	 -----inside 

DETAIL 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 a tube, since in some
situations, accessibility around the complete circumference of the tube is
restricted. Window patches shall be applied as follows:

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

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

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

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

Register, February, 1988, No. '386
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ILHR 42.18 Stays. Threaded stays may be replaced by welded-in stays
provided that in the judgment of the authorized inspector the plate adja-
cent to the staybolt has not been materially weakened by wasting away.
All requirements of the ASME code governing welded-in stays shall be
met, except that stress relieving other than thermal may be used as pro-
vided in s. ILHR 42.16.

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

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

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

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

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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Figure 42.19-1'

ACCEPTABLE REPAIRS FOR CORRODED
OR WORN HEADS OF VERTICAL TUBE

OR SIMILAR TYPE BOILERS

/ o/ 0000
0 0 0. 00\

0000000
0000 0000
00 O O 0 00

00
 O
.b 0 O 00
000

0 0 0	 000 `11\\

0 O 
O 

Oo O	 0 00 0 00 O\.
l 00 0 0 0 00	 0 O 0 O 0 00
0000 0000 ;	 0000 0000
00 0 0 0 OO	 0000000    
0 0 0 0 0	 0 0 0 00

0 0 0	 0 0 0
C'O 0 0C	 00 00

z	 3	 0

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

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

3. Segmental or Pie-Shaped Butt Welded Patch

Register, February, 1988, No. 386
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Figure 42.19-2

ACCEPTABLE FURNACE RENEWAL

FULL PENETRATION WELDS REQUIRED

DO NOT USE BACKIN, RING IN AREA
SUBJECT TO RADIANT MEAT

ALTERNATE END .ASSEMBLIES FOR RINGED FURNACES

T -3cS	 ANO SOH SCATS

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

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

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

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

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

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

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

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

Subchapter III — Iterating and Derating

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

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

(b) All reratings shall be established in accordance with the require-
ments of the code to which the boiler or pressure vessel was built, or by
computation using the appropriate formulas in the edition of the ASME
code listed in Table 41.10, if all essential details are known to definitely
comply with this edition of the code.

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

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

(2) NAMEPLATE AND REPORT REQUIREMENTS. The requirements of s.
ILHR 42,03 (2)-(4) shall be met and an alteration report shall be submit-
ted in accordance with s. ILHR 42.04.

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

ILHR 42.31 Derating of a boiler or pressure vessel. (1) GENERAL RE-
QUIREMENTS. Derating of a boiler or pressure vessel by decreasing the
maximum allowable working pressure may be done only after the re-
Register, February, 1988, No. 386
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quirements of subs. (2) to (4) have been met. Derating may be initiated
by the owner or the authorized inspector.

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

DERATED

PSIG AT
(MAWP)	 (Temp)

( Wisconsin Registration Number)

(Date Derated)

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

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

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

Subchapter IV — Safety and Safety Relief Valve Repairs

ILHR 42.35 Safety and safely 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.

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

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

(a) ASME V, HV or UV code symbol stamp;

(b) National Board VR stamp covering the work to be performed; or

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

Note: Repairs made in accordance with par. (c) may void original valve manufacturer's
warranty.

Register, February, 1988, No. 386
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(3) AUTHORIZED ADJUSTMENTS. The department may authorize prop-
erly trained and qualified employes of boiler or pressure vessel users to
make external adjustments to set pressure and blowdown to safety
valves and safety relief valves owned by them provided the adjusted set-
tings and capacities and the date of the adjustment are recorded on a
metal tag secured to the seal wire. All external adjustments shall be
resealed showing the identification of the organization making the ad-
justments.

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

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

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

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

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

VALVE REPAIR NAMEPLATE

(name of valve repair firm)

(set pressure)	 (capacity)

(date of repair)

No.

(Symbol stamp no.)

Note #1: The nameplate should be stamped with the valve repair symbol stamp.

Note #2: Capacity should be indicated only when set pressure has been changed.
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Subchapter V — Secondhand Vessels

ILHR 42.40 Application. Sections ILHR 42.40 to 42.46 shall apply to
secondhand boilers and secondhand pressure vessels.

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

ILHR 42.41 Existing vessels. Secondhand boilers and secondhand pres-
sure vessels, originally installed in Wisconsin and not constructed and
stamped according to some edition of the ASME Code, may be reinstal-
led if the maximum allowable working pressure is recalculated with a
factor of safety of 6.

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

11111142.42 Vessels from out-of-state. Secondhand boilers and second-
hand pressure vessels, from out-of-state, shall be constructed and
stamped according to some edition of the ASME Code. A copy of the
manufacturer's data report shall be furnished to the department for each
vessel indicating that it was manufactured originally to the requirements
of an earlier edition of the applicable ASME code. If a vessel has been
repaired or altered since its fabrication, 'a copy of the manufacturer's
data report, welded repair report or alteration report shall be furnished
to the department.

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

ILHR 42.43 Lap seam boilers. Secondhand boilers which have lap seam
construction and which are larger than 36 inches in diameter shall be
limited to a maximum allowable working pressure of not more than 15
pounds per square inch.

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

ILHR 42.44 Prohibited boilers. The installation of secondhand boilers
which have the longitudinal joint exposed to the intense heat of the fur-
nace is prohibited. The locomotive or inside butt strap may not be con-
sidered as strengthening or changing the original type of boiler joint.

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

ILHR 42.45 Inspection and testing. (1) HYDROSTATIC PRESSURE TEST.
Every secondhand vessel shall be inspected and given a hydrostatic pres-
sure test atone and one-half times the maximum allowable working pres-
sure at its new point of installation location before it is placed in opera-
tion.'The test shall be witnessed by an authorized inspector.

(2) ALTERNATE TESTS. When the authorized inspector determines that
a hydrostatic test at one and one-half times the maximum allowable
working pressure is not possible or desirable, the authorized inspector
may accept alternate means to determine if the vessel is safe for its in-
tended use.

Note: Where water is used in a hydrostatic test, the temperature of the water should not be
less than 70°P and the maximum temperature during inspection should not exceed 120°F. If a
test is conducted at 1-1/2 times the maximum allowable working pressure (MAWP) and the
owner specifies a temperature higher than 120°F, the pressure should be reduced to the
MAWP and the temperature should be reduced to 120°F for the close examination.

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

ILHR 42.46 Installation. Except for vessels exempted in s. ILHR 41.18,
all secondhand vessels when reinstalled, shall comply with the ASME
Register, February, 1988, No. 386
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codes listed in s. ILHR 41.10 in ;regard to fittings, appliances, valves,
connections, settings and supports. ` These vessels shall also comply with
the installation and certificate of operation requirements in chs. ILHR
41 and 42.

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

Subchapter VI - Pressure Vessels in Petroleum Refineries

ILHR 42.50 General requirements. Pressure vessels in petroleum refin-
eries shall comply with the standards specified in the American Petro-
leum'Institute (API) Standard ANSI/API 510 = Pressure Vessel 'Inspec-
tion Code, as adopted by reference in s. ILHR 42.51.

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

ILHR 42.51 Adoption of API standard. (1) CONSENT TO INCORPORATE.
Pursuant to s. 227.21, Stats., the attorney general and the revisor of stat-
utes have consented to the incorporation by reference of the American
Petroleum Institute (API) Pressure Vessel Inspection Code, ANSI/API
510-1985.

(2) INTERIM AMENDMENTS. Interim amendments of the standard in ref-
erence shall have no effect in the state until the time that this section is
revised to reflect those changes.

(3) AVAILABILITY of STANDARDS. The standard in reference may be
obtained at a reasonable cost from the American Petroleum Institute,
1220 L Street, Northwest, Washington, D.C. 20005.

(4) FILING OF STANDARDS. The standard in reference is on file in the
offices of the department, the secretary of state and the revisor of stat-
utes.

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

Register, February, 1988, No. 386



78	 WISCONSIN ADMINISTRATIVE CODE
ILHR 42

APPENDIX A

The material contained in this appendix is for information purposes
only. Forms SBD-7678 and SBD-7679 are referred to in ss. ILHR 41.16
and 41.23. Forms SBD-6314 and SB-5204 are referred to in s. ILHR
41.41. Copies of these forms are available from the Division of Safety and
Buildings,'' P.O. Box 7969, Madison, Wisconsin 53707.

Forms SB-190, R-1 and NR-1 are referred to in ss. ILHR 41.56 and
42.04. Copies of form SB-190 are available from the Division of Safety
and Buildings. Copies of forms R-1 and NR-1 are available from the Na-
tional Board, 1055 Crupper Avenue, Columbus, Ohio 43229.
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SIGNATURE:	 CERT. NO.'.	 PLOYEO BY.

SED 7678IN. OS;IT)

Copy DlslrlhIIII.: White - DILHR;Green - Inspector, Yellow-Owner
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BOILER AND PRESSURE VESSEL STATE OF WISCONSIN
INSTALLATION REGISTRATION DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS

" =
C	 '

Installing Contractors shall prepare this
SAFETY AND BUILDINGS DIVISION

form in triplicate for each boiler or
pressure vessel installed.

(Complete appropriate portion)
Distribute as follovrs:

BOILER:
WHITE:

q POWER	 q HEATING	 q MINIATURE
Department of --

Industry, Labor & Human Relations.
q PRESSURE VESSEL

Send to:	 Safety & Buildings Division
Be. 7969, Madison, WI 53707.

qNEW	 qUSED
YELLOW: Sand to —r. PINK: I,-IIWr copy.

NAME OF USER OR OWNER: LOCATION OF INSTALLATION:

S fl	 TAO RESS: WIS. REGISTRATO	 O.: NATION LBOAR D	 O.:

CITY:STA E:	 ZIP CODE; MFR. SERIAL NO, OTHER NO,

NA	 OFINSTAL	 CONTRACTOR: 	 SIGNATURE OF INSTALLER:

STR	 ::	 : 	 CITY:	 STATE:

JIATE:

ZIP CODE:



^d 00

M POWER PIPING	 FORM SBD-5204
y' INSTALLATION REGISTRATION

co SBD-5204 M. 1 /821	 STATE OF WISCONSIN
DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS

fxj SAFETY AND BUILDINGS DIVISION t"
x

O' Complete appropriate po rt ion:.:

ID N

Installing contractor shall prepare this form in tripli cate and distributeasfollows: 	 Descriptionofsystem.
f+ H
00 White	 - Send to Dept, of Industry, Lab	 & Human Relations,e 	 Safety & Build-

ngs D i 	son, P.O. Box 7969, Madison,  Wisco	 53707, or City of n
z Milwaukee, if applica ble. Q
O

Yellow —Send to owner.
00 yHy

Pink	 —Retain for file. Lj

Name of user or owner	 Location of installation

Street Address
I--Iz

City	 State	 Zip y
.Safety valve settings—power source	 Capacity	 PSIG H

H
1.	 Maximum allowable pressure C
2.	 Test pressure

n
3.	 Date testedQ-

Name of installing contractor	 Street address	 City	 State	 Zip

I certify this system was installed and tested in ac cordance with Ind. 41.56 of the Wisconsin Administrative Code.

.Date installa t
i on completed	 Signature of in staller	 Ttle	 Date registered
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State of Wisconsin	 W E L D E D R E P A I R	 Safety & Buildings Division
Department of Industry, 	 P.O. Box 7969
Labor and Human Relations	 R E C O R D	 Madison, Wisconnin 53707

Telephone: (608) 266-1904

Repair completed on.

E] Power Boiler

D Pressure Vessel

Manufacturer:

Beating Boiler

Miniature Boiler

Wisconsin Reg. No:

.National Board No:

Serial No:	 .	 .	 .

Other No:	 .	 .	 .	 .

WORK C014PLVTED BY,
Name: Owner's.Hame:

Street Address Location of .Repair:

City/Town/Village: Zip Code:

.Repair Program No:

ip—n - nep—,	 i P.8c i uc—
(use reverse side of this. page for sketch)

.Hydrostatic Test PSI	 DOE
Repair made in accordance with the requirements of the Wisconsin Department of Industry,
Labor and Human .Relations, Wisconsin Administrative Code Chapters 41-42.

The welding was completed by	 ,who has at the test
requirements of Chapters 41-42.

Welding procedure .specification:

Contractor rep. signature: 	 Dated:

I, the.undersigned, have inspected the work described in this report and state that this
work, to the best of my knowledge and belief, has been .done in accordance with the
requirements of Wis. Adm. Code Chapters ILH.41-42. By signing this certificate, neither
the inspector.. nor. his employer makes any warranty, expressed or implied,.: concerning the
work described in this report..' Furthermore, neither the inspector nor his/her. employer.
.shall be liable in any .manner for any personal injury or (property damage or a loss of any
kind arising from or connected with this inspection. The 	 exception is for such
liability that may be provided in an insurance policy. which the inspector's insurance
,S2 ,,,g may issue for the object and then only in accordance with terms of that policy.
Authorized Inspertor Signa ture: . Cert. No:	 Employed By:	 Dated:

SB-190(R.01/87)
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FORM R • 11, REPORT OF WELDED q REPAIR OR q ALTERATION
as required by the provisions of the National Board Inspection Code

1. Work performed by
(name of eepair or pne,erlo	 a	 eiwn)	 m.o, no., toe no., etc I

2. Owner

tae resat

Inamel

3. Location of Installation
(name)

@e renal

a. unit IdeMincation:

5. Identifying nos

(	 I ler, Pres ure veszea

laaareazl

Name of original manufacturer

6. Description of work:

(	 re eena not (onain	 net	 r	 Rol	 U	 iaalcllon no)	 lainen	 lveae uusp

less uacx, sepa,aie aneel, o, sxamn It necesaarvl

Pressure test, if applied	 pal

]. Remarks: A toohed are Manufacturers' Partial Data Reports properly Identified and signed by Authorized Inspectors for the following

Items of this report:

(name of pan, It em number mn a name and done ying x— P)

CERTIFICATE OF COMPLIANCE

The undersigned certifies that the statements made In this report are cor rect and th at all design, malarial, construction, and workmanship

on this

	

	 conform to the National Board Inspection Coda.
trope, oral awn)

Certificate of Authorization no.	 to use the	 symbol expires	 , 19	 .

Dale	 19,	 Signed
VoP	 r	 wry	 h,tb idea represen^elivq

CERTIFICATE OF INSPECTION

The undersigned, holding a valid Commission Issued by The National Board of Boller and Pressure Vessel Inspectors and certificate of con

potency Issued by the slate or province of	 and employed by

of	 has Inspected the work described In this data report on	 19	 and stale that to

the best of my knowledge and belle( this work has been done in accordance with the National Board Inspection Code..

By slgning this ce
rt

ificate, neither the undersigned nor my . employer makes any warranty, expressed or Implied, concerning the work

describad In this report. Furthermore, neither the undersigned nor my employer shall be liable In any manner for any personal Injury,

properly damage or loss of any kind arising from or connected with this Inspection, except such liability as may be provided In a policy of In.

rance which the undersigned's Insurance company may Issue upon said object and then only in accordance with the terms of said policy.

Dale	 , 19Signed	 Commissions
(1-11me lnsPeclwrr	 (Nallonal award lino enamaemamaxslaia.gov ,aneno)

Register, February, 1988, No. 386
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FORM NR-1 REPORT OF REPAIR q MODIFICATION q OR INSTALLATION OF REPLACEMENT(S) q
TO NUCLEAR COMPONENTS AND SYSTEMS IN NUCLEAR POWER PLANTS

1. Work performed by
camel	 pepa!, oraanl.allon'e e.o. no., lob no., e!c l

letlaresal

2. Own-

(.derma

3. Nome,addressand Identification of nuclear power plant

4. Identification of system

5. a: Identification of componeatrepalre d, modlfled or replaced

b: Name of manufacturer

c: Identifying nos.
IMC'e sena no.)	 Inm i. ea. nal	 Uur!eamnpn nal	 amen	 bear bui!p

6. Applicable sections) 	 of ASME Code, 19^ edition	 addend a 	 Code Casa
T. Design responsibilities

B. Tests conducted:. hydrostatic q 	 pneumatic q 	 design pressure q 	 pressure	 psi.

9. Description of work
luxe of aaa. u— 1 eh-o)or exeaNeal le 	 It plp fly laanuneal

10. Remarks:_

CERTIFICATE OF COMPLIANCE

We certify that the statements made In this report are correct and that all design, material and workmanship on this
conforms to the applicable section of the ASME Code. 	 Uepah. moanmm!on a,ep^aamenp

Certificate of Authorization no. 	 to use the "NR" stamp expires 	 19_.

Signetl	 19
I,epair a,am	 root	 laulhonzetl,epre 	 met	 Inllel	 aa^el

CERTIFICATE OF INSPECTION

1, the undersigned, homing a valid commission Issued by The National Board of Boller antl Pressure Vessel Inspectors, and certificate of com

patency Issued by the state or province of	 and employed by

—

of—have inspected the repair, modification or replacement described In this report
an, 19and state that to the best of my knowledge and belief, this repair, modification or replacement has been made or
constructed in accordance with Section %I antl Section III of the ASME Code and the Nalkmal Board rules as defined in the publications

NB55 and NB-102, current editlons. By signing this certificate, neither the Inspector nor his employer makes any warranty, -pressed —m-

plied, concerning the repair, modification or replacement described In this report. Furthermore, neither the Inspector nor his employer shall

be liable in any manner for any personal Injury or property damage of a loss of any kind arising from or connected with this Inspection.

Date,19_Signed	 Commissions
toe	 Inarl.e no. pncmamq enaorsemenlzl s!aaorpro.!nce one numbee

This form may be obtained from The National Board of Boiler and Pmssure Vessel Inspectors, 1055 Crupper Ave., Columbus, ON 43229

Register, February, 1988, No. 386
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APPENDIX B

(EXCERPTS FROM BOILER, PRESSURE VESSEL AND
PIPING CODES AND STANDARDS)

Excerpts from the following boiler, pressure vessel and piping codes
and standards are reproduced here strictly for reference: ASME Sections
I, IV and VIII and ANSI/ASME 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
periodic basis as indicated in s. ILHR 41.10. Those who are bound by the
rules of ch. ILHR 41 must avail themselves of the applicable code section
or standards listed in s. ILHR 41.10. Refer to ch. ILHR 42 for rules ap-
plying to repairs, alterations, and miscellaneous requirements.

Next page is numbered 91.

Register, February, 1988, No. 386
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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
periodic basis (see s. ILHR 41.10). Those who are bound by the rules of
ch. ILHR 41 must avail themselves of the applicable code section or
standards listed in s. ILHR 41.10. Refer to ch. ILHR 42 for rules apply-
ing to repairs, alterations, and miscellaneous requirements.

E%ERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION I

POWER BOILERS

1980 EDITION

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

This Code co..v ndes for construction of power boilers,'
electric boilers,' miniature balers' and high-temperature
water boilers' to be used in stationary service and includes
those power bailers used in locomotive, portable, and
traction service. Refssrnce to a paragraph includes all the
subparagraphs and subdivisions under that pxragraph,

The Code does not contain rules: to cover. e0 details of
design and construction. Where complete details are not
given, it is intended that the otanufaonrrer, subject to the
approval of the Authorized :Inspector, shall provide details
of design and construction which will be as safe as otherwise
provided by the rules in the Cale.

The scope of jurisdiction of Section I applies to the boiler
proper and to the boiler external piping.

Superheaters, economizers, and 'other pressma parts
connected directly to the boiler without intervening valves
shall be considered as parts of the boiler proper, and their
construction shag conform to Section I rules.

Boiler external . piping shall be considered an that piping
which begins where the boiler proper terminates at:

(a) the first circumferential pint for welding end connec-
tions; or

(b)the face of the first flange in bolted flanged connen-
tions; or

(c) the first threaded joint in that type of connection; and
which extends up to and including the valve or valves
required by this Code.

ASME Code Certification (including Data Forms and
Code Symbol Stamping), and/or inspection by the Autho-
rized Inspector, when required by this Code, is required for
the boiler proper and the boiler external piping.

Construction rules for materials, design, fabrication,
installation, and testing of the boiler external piping are
contained in ANSI B31.1—Power Piping. Piping beyond the

Power boiler—a boiler in which steam or other vapor is
at a pressure of more than 15 psi (100 U.).

'Electric boiler—a power boiler or a high-temperature water boiler
in which the wume of heat is electricity.
'Miniature bode—a pow" boiler or a high-temperature water
boiler in which the limits speoined in PM &2 are not exceeded.
'High-temperature water bolter—a water boiler intended for
operation at pressures in excess of 160 psi (1100 Us) and/or
temperetures in excess of 2WF (12 IT).

valve or valves required by Section I 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, balers with no
fixed steam and water line,. and high temperature water
boilers shall conform to the requirements of the Coda. All
other requirements shall also be met except where they rehue
to special features of construction made necessaryin boilers
of these .types, and to accessories that are manifestly rot
needed or umd in connection' with such boilers, such as
waterglifics, water columns, and gage cocks.

Reheaters receiving steam which haspassad through part
of a turbine or other prime mover and separately fired steam
superheaters which are not integral with (he boiler are
considered Bred pressure vessels and their construction shall
comply . with. Code requirements for superheaters, including
safety devices. Piping between the repeater connections and
the turbine or other prime mover is not within the scope of
the Code.

A pressurevessel in which steam is generated by the
application. of heat resulting from the combustion of fuel
(solid,. liquid, or gaseous) shall be classed ea a fired steam
boiler.::.

Unfleed pressure vessels in which steam is generated shall
be classed as unfired steam boilers with the following
exceptions:

(a) Vessels known as evaporators atheist exchangers.
(b) Vessels in which steam is generated by the use of heat

resulting from operation of a processing system containing a
number of pressure vessels such as used in the mauufacture
of chemical and petroleum products.

Unfired steam boilers shall be constructed under the
provisions of Section I or Section VIII.

Expansion tanks required in connection with high-temper-
ature water boilers shall be constructed to the requirements
of Section I or Section Vlll.

A pressure vessel in which an organic fluid is vaporized by
the application of hest resulting from the combustion of fuel
(solid, liquid, or gaseous) shall be constructed under the
provisions of Section 1. Vessels in which vapor is generated
incidental to the operation of a processing system, contain-
ing a number of pressure vessels such ae used in chemical
and petroleum manufacture, are not covered by the rules of
Section I.

Register, February, 1984, No. 338
Boller and Pressure Vessel Code
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PART PG
GENERAL REQUIREMENTS FOR ALL

METHODS OF C®NSTRU	 MAN

GENERAL BOILER EXTERNAL PIPING
PG-I	 SCOPE AND BOILER PROPER	 —

The requirements of Part PG apply to power. boilers CONNECTIONS

and high pet sure, high-temperature water boilers and PG-58	 OUTLETS AND EXTERNAL,
to parts and apputtenancesthereto and shall be used PIPING
in conjunction with the specific requirements to the
applicable parts of this Section that pertain to the 58•I	 General.	 The	 rules	 of this subparagraph

methods of construction used, apply to the boiler external piping as defined in the
Preamble.

58.2	 Boller External Piping Connections to Boll-
PG-2	 SERVICE UMITATIONS ers. All boiler external piping connected to a boiler for

_2.1	 The rules of this Section are applicable to the
any purpose . shall be attached to one of the types of
joints	 listed	 in PG-59.1.1.1.	 PG..59.1.1.2,	 and	 PG-

ing services:follow
(a)

59.1• .3.
boilers	 in which steam	 or other vapor is

generated at a pressure of more than 15 prig (103 kPa 58.3	 Boger External Piping. The following defines
.gage); the Code Jurisdictional Limits . of the boiler external

(b)	 high-temperature water 'boilers intended for piping	 systems,	 including	 general	 requirements,
operation at pressures exceeding 160 prig .(1100 kPa valves, and inspection. The limits are also shown in
gage) and/or temperatures exceeding 250T (12PC). Fig. PG-58.3.1 and Fig. PG-58.3.2. The materials,

design, fabrication, installation, and testing shall be in
2.2	 For services below those specified in PG-2.1 it accordance with ANSI B31.1-1977, Power Piping,

is intended that rules of Section IV apply; however, including Addenda through the Summer 1979 Adden-
boilers for such services may be constructed and da and including the applicable B31.1 Code Cases.
.stamped in accordance with this Section provided all
applicable requirements are met. 56.3.1	 The steam piping connected to the boiler

drum or to the superheater outlet header shall extend
23	 It is not the intent of the;c niles to cover coil- up to and including the first stop valve in each

type hot water boilers without any steam space where connection, except as required by PG-58.3.2. In the
water flashes into steam when released through a case of a single boiler and prime mover installation,
manually operated nozzle for cleaning machinery, the stop valve required herein may be omitted provid-
equipment, buildings, etc., unless one of the following ed the prime mover throttle valve is equipped with an
limitations is exceeded: 	 - indicator to show whether the valve is open or closed

(a) 3% in. (19 mm) diameter tubing or pipe size with and is designed to withstand the required hydrostatic
no drums or headers attached; pressure test of the boiler.

(L) nominal water containing capacity not exceed-
ing 6 gal (23 l); 58.3.2	 When two or more boilers are connected

(c) water temperature not exceeding 350T (17TC); to a common steam header, the connection from each
(d) steam not generated within the coil. bailer having a manhole opening shall be fitted with

Steam cleaners exempt by this classification shall be two stop valves having an ample free-blow, drain

provided	 with	 adequate safety	 relief valves	 and between them. The boiler external piping includes all

controls. piping from the boiler proper up to and including the
second stop valve and the free-blow drain valve.	 _
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FIB. PG-58.3.1	 SECTION I — POWER BOILERS

VENTSANO

INSTRUMENTATION

SINGLE INSTALLATION	 PG-]I
PG-5B 3.1

PG-98.3.2

MULTIPLE INSTALLATION	 ea
COMMON HEAOERr_ .. O+

I	
j	 I LEVEL NDICATORS PG-60

SATURATED BRAIN ,--^ 	
STEAM DRUM	

IrCONTROL DEVICCOE 	 PG-98.3.7	
BLOW 8
CON 

NU
TINUOU

W^S
CHEMICAL  FEED

INLET HEADER	 DRUM SAMPLE
VENT	

lif usaal	 AS	 "

BflAN	 aus(aR[Ar[R	 —m 500/'. BLOWERS.P8.88.9

SINGLE INSTALLATION

VENTMA IN STEAM
PG-58 3.1PG -88.4	 f-4 SOOT BLOWERS PG-68.5

HOT REHEAT j-"̀LLL t-----

g1AW	 9(q(A7[R	 '1
^-°	 PG-98.3.2	 --IMULTIPLE INSTALLATION

PO-88.4+-	 GRAIN

C040 REHEAT }-
GRAIN	 1

^,a	 ---SINGLE BOILER
PG-5a.3.7 	J(CONAMIi[R	 REGULATING VALVE

BOILER NO.1
_ TWO OR MORE BOILERS

BOILERN0. 2' Q 	 FEDFROM ACOMMON
w}ipp^yl-^p'P-J	 SOURCE

WATER DRUM	 REGULATING VALVEPG-9B.3b	 ,>	 J

SINNGLI	 OFF	 wn BOILER N0 .1	 --SGLE	 MULTIPLE	 ~ 	
TWO OR 

MORE
INSTALLATIONS	 Qu	 ACOMMSFEO FR CSBOILER N0. 2	 4 COMMON SOURCE

DRAIN '^-^__==J
PG-58.3.7

ADMINISTRATIVE JURISDICTION IL TECHNICAL RESPONSIBI LITY
Boller Proper- The ASME Boiler and Preesure Venal Code (ASME BPVC)
hea total edminiatradw;ju risdiction and techmtal rnporebillty Irdar to
Section I Preamble, fourth paragraph).
Boiler Edornal Piping and Joi nt- The ASME SPVC hn total adminietra-
live . juri diction . (mandatory certi fication by Code: Symbol stamping. ASME
Data Forms, and Authorized Inapwdon) of Boiler Ext ernal Piping and Joint
The ASME Sacdon C—ft— B31.1 ho; bout	 technical responsibility.IF

efar to _I_ 1 b, flfm, dxth, aIM seventh a h s and ANSUASME
831.1 Scope,100.1.2-A.) Applicable ANSUASME 831.1 Edltloneend
Addenda are lo;Z06d in Section I, PG48.3 .

0---	 Non-Boiler Emmel. Piping and Joint - Not Section I jurimbtlon (en roplic ble
ANSIASME 831 Cods).

FIG. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING—DRUM TYPE BOILERS

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code
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'GENERAL REQUIREMENTS	 Fig. PG-50.3.2

...Turbine valve or
sees	 code stop valve 	-

PG.68.3

Superh.emr
Turbine

-- To equipment

sees

	

	 °°—°®®®®®----	 see s
sees

Reheemr	 sees. I	 '.

__	

ll^

	
sees

Y

Comantion	 ®®®® ®
and,.di.nt	 L®®^®
motion	 Sta rtup system

may Very to suit	 L^

boiler manufacturer	 I:	 \\

Economiz er 	,
	 I Condense r

\ -- /'e- . Boiler feed pump
r-- .

Almrn.ms	 sees.
PG-68.3.5

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

Boiler Proper-The ASME Boiler and Pressure Vessel Code (ASME BPVCI

	

has total administrative jurisdiction and technical responsibility 	 to
Section I Preamble, fou rth paragraph)

O Boiler External . Piping and Joint—The ASME BPVC has total administra-
live jurisdiction. Imandato ry certifica tion by Code Symbol stomping, ASME
Data Forms, and Authorized Inspection) of Boiler External Piping and Joint.
The ASME. Section. Committee 831.1 has been ass igned technica l responsibility.

	

(Refer to Section I Preembfe,fifth,sixth,.nd sa yenth p ... grephs and ANSUASME	 -
831.1 Scope, paragraph 100.1.2.AJ A pplicable ANSI/ASME 831.1 Editions and
Addend. am referenced in Section 1, PG-58.3.

ON

	

	 Non-Bollar Extern al Piping and Joint — Not S—lon l jurisdiction Ise. appli
cable

ANSUASME 031 Cod.).

FIG. PG-58.3.2 CODE JURISDICTIONAL LIMITS FOR.PIPING - FORCED-FLOW STEAM GENERATOR WITH
NO FIXED STEAM AND WATER LINE

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code
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Pr-58.3-3 .PG-59.1.3	 SECPION I — POWER BOILERS

58.33 The feedwater piping for all boilers,
except bigh-temporaeuee water boilers and forced-flow
steam generators complying with PG-58.3.5, shall
extend through the required stop valve and up to and
including the check valve except as required by PG-
58.3.4. On a single boiler-turbine unit installation the
boiler feed shutoff valve may be located upstream from
the boiler feed check valve.

If a feedwater heater or heaters meeting the
requirements of Part PFI3 are installed between the
required stop valve and the boiler, and are fitted with
isolation and bypassvalves, provisions must be
to prevent the feadwater pressure from exceeding the
maximum allowable working pressure of the piping or
feedwater heater, whichever is less. Control and
interlock system are permitted in order to prevent
overpressure.

583.4 When two or more boilersare fed from a
common sourca, the piping shall be up to and
including a globe or.regulating valve located between
the check valve required in PG-58.3.3 and the source
of supply. If the regulating valve . is equipped with an
isolation valve and,a bypassvalve, the piping shall be
up to and including both the isolation valve down-
stream from the regulating valve and the shutoff valve
in the bypass.

58.33 The feadwater piping for a ford-flow
steam generator with no died steam and water line
may terminate up to and including the stop valve near
the boiler and omitting the cheek valve near the boiler,
provided tbat a check valve having a pressure rating
no less than the boiler inlet design pressure is installed
at the ddischarge of the boiler feed pump or elsewhere
in the feedline between the feed pump ..and the .feed
stop valve. If the feedwater heater(s) is fitted with
i=olatiou and bypassvalves, the applicable require-
mimts of PG-58.3.3 must be met

58.3.6 The blowoff piping for all boilers, except
forced-flow steam &ai auota with no fixed steam and
waterline, high-tperatun: " ,ter toile. , and those
used for	 and/or portable putpo_ i, when the
all le working pressure exceeds 100 psi (690 kPa)
shadyextend through and including the second valve.
The blowoff piping for all traction and/or portable
balers and for forced circulation and electric boilers
having  normal water content not exceeding .100 gal
(380 1) are required to extend through only one valve.

58.3.7 The miscellaneous piping shall include
the piping for such items as draws, vents, surface-
blowoff, steam and water piping for water columns,
Sege glasses and pressure gages, and the recirculation

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

return line for a high-temperature water boiler. When
a drain is not intended for blowoff purposes (when the
boiler is under pressure) a single valve is acceptable,
otherwise two valves in series are required except as
permitted by PG-58.3.6.

58.3.8 Welded piping in PG-58.3.1, PG.58.3.2,
PG-58.3.3, PG-58.3.4, PG-58.3.5, PG-58.3.6, and PG.
58.3.7 is also subject to the requirements of PG-104
for proper Code certification.

PC-59	 APPLICATION REQUIREMENTS
FOR THE BOILER PROPER

59.1. Common to Stema, Foodarater, Blowoti, and
SystemBrain

59.1.1 Outlets of a broiler to which piping is to
be attached for any purpose, and which piping comes
'within the Code requirements, shall. meet the require-
ments of PG-39 and shall be:

59,1.L1 A tapped opening.

59.1.1.2 Bolted flanged joints including those
of the Van Stone type.

59.1.13 Welding ends of the butt or socket
welding type.

59.1.1.4 Piping within the boiler proper may
be expanded into grooved holes, seal welded if

. B piping of flrembe boilers shall be attached by
threading into a tapped opening with a threaded fitting
or valve at the other end if exposed to products of
combustion, or by PG-59.1.1.1 or PG-59.1.1.2 if not
so exposed (see PFT-49).

59.1.2 Steam Mai" Provisions .shall be made
for the expansion and coatraction of steam mains
connected to boilers, by providing substantial anchor-
age 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.

59.13 Figure PG-59.1 illustrates a typical form
of connection for use on boiler shells for passing
through piping such as feed, surface blowoff connec..
Botts, etc., and which permits the pipes' being thread-
ed in solid from both sides in addition to the
reinforcing of the opening of the shell. The pipes shall
be attached as provided in PG-59.1.1.

In these and other types of boilers where both
internal and external pipes making a continuous
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GENERAL REQUIREMEN TS	 PG-59 . 1.3-PG-59.3.4

FIG. PG-59.1 TYPICAL BOILER BUSHINGS

passage are employed, the boiler bushing or its	 blowoffs but the pipe connections and all fittings up to
equivalent sha

ll
 be used	 and including the first shutoff . valve shall he equal at

	

Rto for F^srater Plplag. The	
least to the pressure requirements for the lowest set

59.2 
feodwater	

pressure
shall be introduced into a boiler in such a 	

of any safety valve	 d drum and

manner that the water wi
ll
 not be discharged directly	

with the corresponding saturaatt 
the

saturated-stea
 boiler

temperature.

against smfeces exposed to gates of high temperature 	 54.3.2 A surface bloveoff shall not exceed 2 . !j in.
or to direct radiation from the fire. For pressures of 	 pipe size, and the internal pipe and the terminal
400 psi (28001 Pa) or over, the feedwater inlet through 	 connection for the external pipe, when ,used, shall
the drum sha

ll
 be fitted with shields, sleeves, or other	 form a.: continuous passage, but with clearance be-

suitable means to reduce the d7ccts of temperature 	 tweerr their ends and arranged so that the removal of
differentials in the she ll or he-d. Fecdwater, other	 either will not disturb the other. A properly designed
than condensate returns as provided for in PG-59.3.6, 	 steel bushing, similar to or the equivalent of those
shall not be introduced through the blowoff. 	 shown in Fig. PG-59.1, or a Banged connection shall

59.3 Requirements for BlucolY Ftplag	
he used.

	

593 .1 A blowoff as inquired herein is defined as	 59,3,3 Each boiler except forced-flow steam
a pipe connection pinvid,.d with valves located in the	 generators with no fixed steam and waterline and
external piping throul;h which the water in the boiler 	 high-tempemnare venter boilers sha

ll
 have a bottom

may be blown out under prraaure,'excepting drains 	 blowoff outlet in direct connection with the lowest
such as are used of water columns, gage glasaw, or	 water space. practicable for external piping conforming
piping to feedwater regulators, :etc.,"used for the	 to PG-58.3.6.

purpose of determining the operating condition of
such equipment. Piping connections used primarily for	 59.3.4 All water walls and water screens which
continuous operation, such as deconcentrators on	 do not drain back into the boiler, and all integral
continuous blowdown..systems, are not classed as	 economizers, sha

ll
 be equipped with outlet connec-

Register, February, 1384, No. 338
Boiler and Pressure Vessel Code



98	 WISCONSIN ADMINISTRATIVE CODE
ILHR 42

PG59.3 .44PG-60.1,1	 SBCnON I — POWER : BOILERS

lions for a blowoff or drain line and conform to the stop valve is not required at the inlet or the outlet of a
requirements of PG-58 . 3.6 or PG-58 . 3.7. reheater or separately fired superheater.

$9.3.5	 Except as permitted for miniature boilers 595 . 12	 When stop . valves a re installed in the

in Part PM13, the minimum size of pipe and fittings water-steam flow path between any two sec tions of a

shall be 1 in., and the ma
xi

mum size sha ll be 2^ in., forced-Bow steam generator with no fixed steam and

except that for !oilers with 100 sq ft (9.3 m) of waterline, the safety valves shall satisfy the require-

heating surface or less, the minimum size of pipe and meats of PG-67.4.4.

fittings may be 3/4 in.

593 ,6	 Condensate return connections of the DESIGN AND APPLICATION
same sire or larger than the size herein specified may
be used, and the blowoff may be connected to them. In PG-60	 REQUIREMENTS FOR
such case the blowoff sha ll be so located that the NIISCKU ANEOUS PIPE,
connection may be completely . drained. VALVES, AND FITTINGS

59.17	 A bottom blowoff pipe when exposed to Pip
in

g	 refer	 to	 in	 this	 paragraph	 shall	 be

.direct furnace heat sha ll be protected by firebrick or designed in accordance with the app licable require-

other her	 sag material which is so arranged that meats of ANSI B31.1.

the pipe may be 
ins

pected. 60.1	 water Level Indicators

59.3.8	 An opening in the boiler  setting for a
60. 1. 1	 Each boiler, except forced-flow steam

blowoff pipe sha
ll
 be arranged to provide free expan. generators with no flied steam and waterline, and

sion and contraction. high- temperature water boilers of the forced cuc ula-.
tion type that have no steam and waterline, sha

ll
 have

59,4	 Drains at least one water gage glass . Boilers operated at

59.4.1	 Ample drains .sha
ll
 be provided where pressures over 400 . psi (2800 kPa) shall be provided

required to permit complete drainage of a ll piping, with two water gage glasses which may be connected

superheaters, waterwalls, water screens, integral ion- to a single water column or connected directly to the

omiza9, high-temperature water boilers, and a ll other drum•
boiler components in which water may. co llec t. Piping Two independent mote . level indicator :may be

sha
ll
 conform to the requirements of PG-58.3.6 or used instead of one of the two required gage glasses for

PG-58.3.7. boiler drum water level indication in the case of power
toiler with all drum safety valves set at or above 900

59.4.1.1	 Each superheater sha ll be equipped psi (6200 kPa). When both mote level indicators
with at least one drain so located as to most effec tively in reliable operation, the gage glass may be shut off but
provide for the proper operation of the apparatus. shall be maintained in serviceable condi tion.

When the direct reading of gage glass water level is
59.4.1.2	 Each high-temperature water boiler not readily visible to the operator in his working areaall

have
&h all Gave 

a
a 1 y	 min i mum pipe size bottom drain

connection thr
in. two dependable indirect indications sha

ll 
be provided.

connection with the lowest water
transmission of the gage glass image or byn

space practical for external piping conforming to PG-:
icaticnremote le	 i 

remote level indicator.
58.3.7. The lowes t visible par[ of the water gage glass shall

595	 Requi	 seats for Valves and Fittings. The be at leant 2 in. (51 . mm) above the lowest permissible

following requirements apply to the use of valves and water level, at which level there wi
ll 

be no danger of

fittings in the boiler proper. overheating any pan of the boiler when in 	 at
that level. When remote level indicationis provided

595.1	 Steam Stop Valves. for the ,operator in Neu of the gage . , glass, the same
595.1.1	 If a shutoff valve is used between the minimum level reference shall be clearly marked

bo
il
er and its superheater, the safety valve capacity on Connections . from the bo

il
er to the remote level

the boiler sha
ll
 comply with the requirements of PG-. indicator sha ll be at least s/ in.	 pipe size to and

67.2 and PG-70,	 except	 as	 provided 	for in PG- including the .isolation valve and from there to the
59.5.1.2, no credit being taken for the safety valve on remote .level indicator at least %x m. (13 mm) O.D.
the superheater, and the superheater . must be equipped cubing. These connections shall be completely rode-
with safety valve capacity as .required by PG-68. A pendent of other corrections for any function other
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'ban: water level indication.. For pressures of 400 psi lowest set pressure of any safety valve on the boiler
(2800 kPa) or over, lower connections to drums shall drum and the corresponding saturated-steam tempera-
be .provided with shields, sleeves, or other suitable ture.
means to reduce temperature differentials in the shells Straight-run globe valves shall not be used on such
or heads. <... connections.

60.1.2	 Forced-flow steam generators with no
Automatic shutoff valves, if permitted to be used,

fixed steam and :water line and the high-temperature
to the requirements given in A- 1shall conform	 8.

water boiler of the forced circulation type require no 60.2	 Water Columns
water gage glass or gage cocks. 60.2.1	 The water column shall be so mounted

.60.1,4	 Boilers of the horizontal fire[ube type
that it will maintain its correct position relative to the

shall be so set that when the water is at the lowest
normal waterline under, operating conditions.

reading in the water gage glass, there shall be at least 3 60.21	 The minimum size of pipes connecting
in. (76 mm) of water over the highest point of the the water column to a boiler shall be 	 t	 in.	 For
tubes, flues, or crown sheets..... pressures of 400 psi (2800 kPa) or over, lower water

column connections to drums shall be provided with
60.1.5	 Boilers of locomotives shall have at least shields, sleeves, or other suitable means to reduce the

one water glass 	 with top and bottom shutoff effect	 of temperature	 differentials	 in	 the	 shells or
cocks and lamp„ and two gage cocks for boilers 36 in. hands. Water glass fittings or gage cocks may be

be

(910 mm) in diameter and under, and three gage cocks directly to the conn ected	 boiler.
for boilers over 36 . in.. (910 mm) in diameter.

The lowest gage .cock and the lowest reading of 60.2.3	 The steam and water connections to a
water glass shall not be less than 2 in. (51 mm) above water column or a water gage glass shall be such that
the highest point of crown sheet on boilers 36 in. (910 they are readily accessible for internal inspection and
mm) in diameter and under, nor less than 3 in. (76 cleaning. Some acceptable methods of meeting this
mm) for boilers over 36 in. (910 mm) in diameter. requirement are by providing a cross or fitting with a
These are minimum dimensions, and on large locomo- back outlet at each right-angle turn to permit inspec-
tives and those operating on steep. grades, the height tion and cleaning in both directions, or by using pipe
should be increased, if necessary, to compensate for bends or fittings of a type :which does not leave an

change of water level on descending grades. internal shoulder or. pocket in the pipe connection and
The bottom mounting for water glass and for water with . :a radius of curvature which will permit the

column if used must extend not less than I%, in. (38 passage of a rotary <cleaner. Screwed plug closures
:nun)	 inside	 the	 boiler	 and	 beyond	 any	 obstacle using threaded: connections as allowed by PG-.39,53
`immediately above it, and the passage therein must be are acceptable means of access for this inspection and
straight and horizontal.. cleaning For boilers with all drum safety valves set at

Tubular water glasses must be equipped with a or above 400 psig (2800 . kPa), 'locket-welded plugs
protecting shield. may be used for this purpose in lieu of screwed plugs.

The water column shall be fitted with a connection for
60.1.6	 All connections on the gage glass shall be a drain cock or drain valve to install a pipe of at least

not less than %s in. pipe, size. Each water-gage glass % in. `,pipe size to the ash pit or other safe point of
shall be fitted with a drain cock or valve having an discharge. If the water connection to the water column
unrestricted drain opening of not less than % in. (6 has a rising bend or pocket which cannot be drained
mm) . diameter to facilitate :cleaning. When the boiler by means of the water-column drain, an additional
operating pressure exceeds 100 psi (690 kPa) the glass drain shall be 	 on this connection in order that
shall be furnished with a connection to install a valved it may be blown off to clear anv sediment from the
drain to the ash pit or other safe discharge point.

Each water gage glass shall be equipped with a top
pipe

and a bottom shutoff valve of such through-flow 60.2.4	 The design	 and	 material of a .water
construction as to preventstoppage by deposits of column shall comply with the requirements of PG-42.
sediments. If the lowest valve is more than 7 It (2.1 m) . . Water column made of cast iron in accordance with
above the floor or platform from which it is operated, SA-278 may be used for maximum boiler ; pressures
the operating mechanism shall indicate . by its position . not	 exceeding . 250 . psi (1700 kPa)	 Water columns
whether the valve is open or closed. The pressure . made of ductile iron in accordance . with SA 395 . may
temperature rating shall be at least equal to that of the be used for maximum boiler pressures not exceeding
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connected directly to a she
ll 	

drumdn	 of the bo
il

er,
—^ gam,., sha

ll
 be connected by one of the following methods:

sc.:m 60.3.1.1 The water gage . glass or . glasses and
gage cocks shall be connected to an intervening water

A e.
— --

a column.
O A.- N.,.1—

th	 9
60.3.1.2 When only water gage 	 are

® 0	 c—Not h' used, . they may be . :mounted away from the shell or
than o drum and the water column . omitted, provided the

0 ' ------ c -....: following requirements are met:
c

. ^.
$o

60.3.13.1	 The top and bottom gage glass

I	 I fittings are aligned, supported, : and secured so as to
maintain the alignment of the gage glaza• and

60.3.L22	 The steam and water connections
are not le ss than I m.. pipe sin& and each water glens is..

T provided with a valved drain; and
Li

603.1.2«3	 The steam and water connexions
comply with the requirements of the following PG-

FIG. PG-60 TYPICAL ARRANGEMENT OF STEAM 60.3.2 and PG-60.3.3.
AND WATER CONNECTIONS FOR A WATER

COLUMN 60.33	 The lower edge of the steam connection
to a water column or gage .	in the boiler sha

ll
 not

be below the hishest visible water level in the water
350 psi (2400 kPa).	 For higher pressures, steel gage gds•Th^e a sha

ll
 be no sag or offitat in the piping

mtwn'oction shall be used which w
il

l ptumit the accumulation of water...... .

60.33	 'the upper edge of the water connection
'	 6D33	 Shuts& vWwi shall not be used W the to a water column or gap ghm and the boiler shall
pipe connections batw _t a boiler and a water . column not be above the lowest visible water level in the gage
or between a bodl z and the shutoff valves required for No	 of this	 shall be abovepipe
the gage glass (PG-60. 1.6),	 are either the point of comactien at the water column.the	 of
mould -.err	 _111{1-yoke err L-vd- . 	 ripe gate Valves
or smpceo_n cAth love pzimanently : fastened theme 60.3.4	 An acceptable arrangem ent . is shown in
and reaped in lima with thoir passage, or of such oth er Fig. PG-60.
through -Dn ,7 coMtructioa es to prevent	 by
depe=its of sc€thamtt, and to indiaite by the Position of

ho
60.4	 Gage	 Each boiler (except these not boiler

 per P cepti^60.4 i[; cater level indicators	 shallthe op..tatit3 u c.•h^n,t-..c wh ilst• ih , y are in	 or
cloa_d po_ idaa; n c±d such vnlvc.t a; corks &h-11 Ito b,.ve ton- or more gage cocks, located within the

klckcd or t_=1atd opr . Wh;re s:.o'p COEf are ue'-d they
vLjbj:' Ici ib of the water glass, except when the

shall Its of a typa pith the I)M3 Lad in phc: by a boil i	 L.ej two water gLcas located on the ,same

f—da Illand. L	 i q 	 o1 lruca.	 :..
l ,a uol overt 36 in. (910 mm) in diameter in

60.26	 No out let	 race	 for damper which the heating surfac e does . not exceed 100 sq ft

regulator, fc.dtuter	 L?.:tr.	 or
(9 .3 m2) now have but two	 cocks.
The gap cock otmttectiana shall	 not less than

"tapparatus of each form as does not	 the
of an	 eciab!a amount of steam or water therefrom 1O' MPe	 -
shall be placed on the pipes connec ting a water 60.3	 Water Fronts. Each boiler fitted with a water
column or gage glass to a boiler. jacketed boiler-furnace mouth protector, or similar

appliance having valves on the pipes connecting them
603 	Gags Glass Conaaetbas to the boiler shall have these valves locked or sealed

60.3.1 Gaga glasses and gaga cocks that are open. Such valves, when used, sha ll be of the straight-...
required by PG-60. 1	 and PG-60.4 and are not way type.

Register, February, 1984, No. 333
Boiler and Pressure Vessel Code
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60.6	 Preaat re Gages it shall be easily readable The temperature gage shall
60,6.1Each boiler sha

ll
 have a pressure gage so be	 installed	 so	 that	 it	 at	 all	 times	 indicates	 the

located . that it is eas ily readable, The pressure gage temperature in degrees Fahrenheit of the water in the
shall be installed so that it shall at all times indicate boiler, at or near the outlet connection.
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 connection. .A valve or
cock sha ll be placed in the gage. connection adjacent to
the gage. An additional valve or cock may be located PG61	 `FEEDWATER SUPPLY

new the boiler providing it is locked or sealed in the 61.1	 Except : as provided: for in PG-61.2 and PG-
open posi tion. No Other shutoff valves shall be located 61.4, boilers :having more than 500 sq ft (47 m2) of
between the gage and the bo

il
er. The pipe connection water-heating surface shall have at least two meats of

sha
ll
 be of ample size and arranged: so that it may be feeding water. Except as provided for in PG-61.3, PG-

cicated by blowing out. For a steam bo
il
er the gage or 61,4, and PG-61.5, each source of feeding sha

ll
 be

connection shall contain a syphon or equivalent device capable of supplying water to the boiler at a pressure
which will develop and maintain a water seal that w il l of 3% higher than.. the highest setting of my safety
prevent steam from entering the gage tube. Pressure valve on the bo iler. For bo

il
ers that are fired with solid

gage connections shall be suitable for the maximum fuel not in suspension, and for .boilers whose se tting or
allowable working pressure and temperature, but if the heat source can continue to .supply sufficient heat to
teinpctuture exceeds 406'17 (208°C), brass or copper cause damage ,to_ the boiler ifthe feed supply is
pip: or tubing shall not be used. The connections to interrupted, one such means . of feeding shall be steam
the boiler, except the syphon, if used, sha

ll
 not be less operated.

than	 n/4 in. standard	 pipe size but .where . steel or
wrought iron pipe or tubing is used, they shall not be
leas	 than	 ;s	 in.	 (13	 mm)	 inside	 diameter.	 The a boiler
minimum size of a syphon, if used, sha

ll
 be . % in,	 6^

Easeous ,	 provided for in PG-inred
fired by gaseous, aiquid, or solid fuel in suspension

s

mm) inside diameter. The dial of the pressure gage may be equipped with a single means of feeding water
shall	 be	 graduated	 to	 approximately .. :double	 the provided means are furnished for the shutting off of its
pressure at which the safety valve. is set, but in no case

.

heat input prior to the water level reaching the lowest
to less than I % times this pressure. permissible level established by PG-60.

60.6.2 	Each forced-flow steam generator with
no wed steam and water line sha

ll
 be equipped with

pressure gages or other pressure measuring devices '61.3	 For bo
il
ers having a water-heating surface of

located as follows: not more than 100 sq ft: (9.3 m2) the feed connection to
the boiler shall not be smaller than %2  in. pipe size. For

60.61.1	 At the boiler or superheater outlet boilers having a water-heating surface more than 100
(following the last section which involves absorption sq It (9.3 m2) the feed connection to the boiler shall
of beat); and not be less than : in, pipe si ze.

60.611	 At the boiler or economizer.. inlet
(preceding any section which involves absorption of
heat); and 61.4	 High-temperature water boilers sha

ll
 be pro-

vided with meats of adding . water to the boiler or
60.6.2.3	 Upstream of any shutoff valve which system while under pressure.

may be used between any two sections of the heat
absorbing surface.

60.6.3	 Each bo iler shall be provided with a 61.5 ';A forced-flow steam . generator with no fixed

valve connection at least	 %* in.	 pipe size for the
steam and water line shall be provided with a source of

exclusive purpose of attaching -a teat gage when the
fading capable of supplying water to the boiler at a

boiler is in service, so that the accuracy of the bo
il

er pressure . not less than the expected maximum am-

pressure gage can be asce rtained.
twined pressure at the boiler inlet, as determined by the
boiler Manufacturer, corresponding to operation at

60.6.4	 Each high-temperature water bo iler shall maximum designed steaming capacity with maximum
have a temperature gage so located and connected that allowable working pressure at the superheater outlet.

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code
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SAFETY VALVES AND SAFETY When auxiliary firing is to be used in place of wasteRELIEF
heat recovery, 	 required relieving capacity shall be

PG-67	 BO	 VALVEIT.ER SAFETY based on auxiliary	 firing or waste heat recovery, 

REQUHUUV whichever to higher.

67.1	 Each boiler shall have at least one safety 67.3	 one or more safety valves on the boiler

valve or safety relief valve and if it has more than 500 Proper shell be set at or below the maximttm allowable

sq ft (47 ms) of water-heating surface, or if an electric working pressure (except as noted in PG-674). If
boiler has a power..input . more than .500 kW, it shall additional valves are used the highest pressure setting

have two or more safety valves or safety relirelief valves. shall : not exceed the maximum allowable working

The method of computing the stem -B 	 B capac'
pressure by more than 3%. The complete range of

ity:of the boiler shall be as given in A-11 Organic fluid pressure settings of 
all 

the saturated-steam safety

vaporiser generators require .special consideration as valves on a boiler shall not excel 10% of the highest
given in Part PVG. pressure to which any valve is set. Pressure setting of

safety relief valves on high-temperature water boilers"
67.2	 'Me safety YaIVE or serf	 relief Va1V@ CaetY	 .eta'	 capacity may exceed this 10% range.

for each .boiler (except as noted in PG-67.4) shall be
such that the safety valve, or valves will dischargeall 67.4	 For a forced-flow stem generator with no
the steam that can be generated by the boiler without fixed steam and waterline, equipped with automatic
allowing the pressure to rise more than 6% above the controls and protective interlocks responsive to steam
highest . pressure at which any valve is act and in no pressure, safety valves may be provided in accordance
tau to more than 6% above the maximum allowable with the above paragraphs or the following protection
working pressure. The safety valve or safety 'relief against overpressure shall be provided:
valve capacity 	 be in compliance with PG-70 but
shall not be less than the maximum designed steaming 67.4.1	 One or more power-actuated
capacity as determined by the Manufacturer. The relieving valves' s shall be provided in direct com Sum-.
required steam relieving capacity, in lb/hr (kg/hr), of cation with the boiler when the boiler is under
the safety relief valves an a high-temperature water pressure and shall receive a control impulse to open
boiler shall be determined by dividing the maximum when the maximum allowable working pressure. at the
output in BwAir (kJ/hr).at the boiler nozzle obtained superheater outlet as shown in the master stamping
by the firing of any fitel for which the unit is designed (PG-106.3), is exceeded. The total combined relieving
by 1000. capacity of the power-actuated relieving valves shall

Any economizer which may be shut off from the be not less than 10%n of the maximum design steaming
boiler, thereby permitting the economizer to become a capacity of the toiler under my operating condition as
fired pressure vessel, shall have one or more safety determined by the Manufacturer.. The valve or valves
relief valves with a total discharge capacity, calculated shall be located in the pressure part system where they
from the	 maximum	 expected heat '.absorption in will relieve the overpressure.
Bm/hr (kJ/hr), as determined by the Manufacturer, An .isolating stop valve of the outside-screw-and-
divided by 1000. This absorption shall be stated in the yoke type may be installed between the power-actu-
stamping (PG-106.4). ated pressure relieving valve and the boiler to permit

The required relieving capacity in pounds par repairs provided en alternate power-actuated pressure
of the safety or safety relief valves on a waste heat
boiler shall be determined by the Manufacturer. When IsSalbs,rdad valves . hes way urviw are mere--pubis to

auxiliary Bring is to be used in combination with waste euad Subsequent laskatts, the. Safety valves rem'	 it —
Il m recomessessioded that the msaimnm aLlmeabla working Pressure,

mheat recovery, the maximum output shall include the of the boiler and ft Safety mad va lve earuns fm high	 mre

effect of such firing in the total required capacity. ware	 besaketed subnmm ally higher than the de fired
.Patchesm as to mmimve he d	 he Safety mad
valve muse I&

`rSdety Yet- An aatoSm us	 relieving louder ssiteted by 1 rbe power-Scmeted prmme m[L—e valve u ooa whose
the static preaeme upstream of the valve and chamutaised by full• emmu m .open or close are fully mnwlkd by 	 —e	 ofmov	 w
opening Pop Scums. It is used fm gee or vapor service. Power (electricity, 	 an.	 Steam, or	 hydraulic).	 The	 valve	 may

Relief Valve: An automatic . Pressure relieving deviee actuated by discharge .ter atmosphere or to a ccomomur at ]owes 	 The
the Static pressure upstream of the valve which opens further with discharge cap..uy may be affected by the d.—t—coaditimu,

pressure: increase : in preure over the 	 pressure,psure, It is used rod Such effects Shan be taken mi. account. If the power-actuated
pd only for tgmd SetWce. Pressure relieving valves are also poemoned m reapoma to other

Safety Belief Valve. An automatic preuuse•atualM telieving mowl signals, the mewl impulse to prevent overpmaure Shat
dmcc Sol IS . for sec 	 ether" a safery valve or relief valve,a be respos avc only to praaum and sha ll ovetide my other conwl
depeadisti m application. limed—

Register, February, 1984, No. 338
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relieving valve of the same capacity: is so installed as to 67.4.3.2.1 by reducing the fuel rate and feedwater flow
In, in d irect communication with the boiler in accor- when the steam pressure exceeds the maximum
dance with the requirements of this paragraph. allowable working pressure as shown in the master

Power-actuated: pressure :relieving valves discharg- stamping (PG-106.3) by 10%; and
ing to intermediate pressure and : incorporated into 67.4.3.2.3	 A direct-acting overpressure-trip-
bypass and/or startup circuits by the boiler Manufac•

actuating mechanism, using an independent pressure
toter need not be capacity ,certified. Instead, they shall

sensing device, that will stopthe flow of fuel and
be marked by the valve manufacturer with a capacity

.
feedwater to the boiler, at a pressure higher than the

rating at a set of specified inlet pressure and tempera-
Set pressure of PG-67.4.3.2.2, but less than 20% above

ture	 conditions.	 Power-actuated pressure	 relieving
the maximum allowable working pressure as shown in

valves discharging' directly to atmosphere shall be
masterthe master stamping (PG- 106.3).'

capacity certified. This capacity certification shall be
conducted in accordance . with the provisions of PG- 67.4.3.3	 There shall be not less than two
69.3. The valves shall be marked in accordance with spring-loaded safety valves and the total rated relicv-

the provisions of PG-69.4 and PG-69.5. ing .capacity ofthe spring-loaded safety valves shall be
not less than 10% of the maximum designed steaming

67.4.2	 Spring-loaded safety valves shall be pro- capacity of. the boiler as determined: by the Manufac-
vided, having a total combined relieving capacity, turer. These spring-loaded safety valves may be set
including that of the power-actuated pressure relieving above the maximum allowable working pressure of the
capacity installed under PG-67.4.1, of not less than " parts to which they are connected but shall be set such
100% of the maximum designed steaming capacity ofB _. P	 y that thevalves will lift at a pressure no higher than
the boiler, as determined by the Manufacturer, except 20% above the maximum allowable working pressure
the alternate provisions of PG-67.4.3 are satisfied. In as shown in the master stamping (PG-.106.3).
this total, no credit in excess of 30% of the total --	 -
required relieving capacity shall be allowed for.. the 67.4.3.4	 At .least two of these spring-loaded

power-actuated pressure relieving valves actually; in-.. safety valves shall be equipped with a device that

stalled. Any or all of the spring-loaded safety valves directly transmits the valve stem lift action to controls

may be ad above the maximum allowable working. that will stop the flow of fuel and feedwater to the

pressure of the parts to which they are connected, but boiler. The control circuitry to accomplish this shall

the set pressures shall be such that when 
all

 of these.. be arranged in a "fail-safe' manner (see Note)...

valves (together with the . power-actuated pressure NOTE: "Fail-safe" shall mean a circuitry arranged as either of the
relieving valves) are in operation the pressure will not following:	 '..

rise more than 20% above the maximum allowable
(1)	 Energire m trip: There shag be at least two separate and

tndapradeqt trip c ircuits served by two power sources, to initiate
working pressure of any pan of the boiler, except for and perform	 the trip action. One power source shall be a

the steam piping between the boiler and the prime continuously charged de, battery. The second source shall be an ae-

mover.
to-dc. converter connueW to the dc . system n. charge the battery
and capable of performing the trip action. The trip c ircuits shag be

67.4.3	 The total installed rapacity of spring-
contimomly monitored for availability.

It is not mandatory to duplicate the mechanism that aetuagy
loaded safety valves may be less than the requirements stops the flow of fuel and feedw ter. .:..

of PG-67.4.2 provided all of the following cont$tions
(2)	 De-meraw to trip: If the circuits rea	 arranged to such a
that a continuous supply of power is required to keep the

are met. circuit closed:and: operating and such that any interruption ofcircuits
power. supply will actuate the trip mechanism, then a single trip

67.4.3.1	 The. boiler: shall be of no less steam- circuit and single power supply will be enough . to meet.. the
ing capacity than 1,000,000 lb/hr (450 000 kg/hr) and ' rcgoiremeuu of this subparagraph.

installed in a unit system for power generation (i.e.,a 67.4.3.5 The power supply for all controls and
single boiler supplying a single turbine-generator unit). devices .required. by PG-67.4.3 shall include at least

67.432	 The boiler shall be provided with
one source contained within the same plant as the

automatic devices, responsive to variations inlsteam
boiler and which is arranged to actuate the controls

preaaure, which include no less than all the following:
and devices continuously in the event of failure or
interruption of any other power sources.

67.4.3.2.1	 A control capable of maintaining 67,4,4	 When atop valves. are installed in the
steam pressure at the desired: operating level and of water-steam flow path between any two sections of a
modulating firing rates and feedwater flow in propor-:; forced-flow steam generatorwith no fixed steam and
tion to a variable steam output; and water fine:

67.4.3.2.2	 A control which overrides PG- 67.4.4.1	 The power-actuated pressure reliev-

Register, February, 1984, No. 338
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PC-47.4.4.1	 .S.	 SECTION I — POWER .BOILERS

ing valve(s) required by PG-67.4.1 sha ll also receive a provided the maximum allowable stresses and temper-
control impulse to open when the maximum allowable atures do not exceed the values given in Table PG•23.2
working pressure of the component, having the lowest and sha ll be marked to indicate the class of material
pressure level upstream to the stop valv e, is exceeded ., used. Such valves she

ll 
not be used on superheaters

and
delivering steam at a temperature over 450'F (232'0

67.4.4.2	 The spring-loaded safety valves shall and 306T (1520 respectively, and sha
ll
 not be used

be located to provide the pressure protection require- for high-temperatu re water boilers.

ments in PG-67.4.2 or PG-67.4.3.

67.4.5. A:reliable p e 	 e-reoording device sha
ll

always be in service and records kept to provide PG-68	 SAFEff VALVE
evidence of conformity to the above requirements. REQUMEWENTS

67.5	 A
ll 

safety valves or safety relief valves shall 68.1: Every attached superheater sha
ll 

have one or
be ro oamatracitsi that the fa

il
ure of any pact commit more safety valves near the outlet. If the superheater

d>c'm.N the free and fulldischargeof steam and outlet header has a full, free, steam passage from end
fry the valve. Safety valves sha

ll
 be of the direct to end and is so constructed that steam is supp lied to it

spring-lo_ dui pop type, with seat inclined at any angle at practically equal intervals throughout its length so
bawec,a 45 and 40 deg., (sr14 and ir/2 rad), inclusive, that there is a uniform now of .steam :through the
to the; matee line of the spindle.: Ile	 pent of superheater tubes and the	 , the safety valve, or
di, fch^ ge of saft:ty valves shall be detarmined by valves, may be lo cated anywhere in the .length of the
tt;ilml steam fioW alcomirelftents at . .a.: pressure not header.
more than 3% above the pressure at which the valve is
set to blow and when adjusted for blowdown in 68.2 	The discharge capacity of the safety valve, or
accord&= with PG-72. The valves shall be credited valves, on an attached auperhester may be included in
with capacities as determined by the proviskins of PG- determining the number and size of the safety valves

69.2. for the boiler, provided there am no intervening valves .
Safety valves or safety re

li
ef valves may be between the superheater safety valve and the boiler,..

which give any opening up to the fiall	 • and provided the discharge capacity of the safety
calm-city of the am of the opening of the inlet of the valve, or valves, on the boiler, as distinct from the
valve (see PG-69.5), provided the movement of the sup-,:rheater is at leant 75% of the aggregate valve

.. steam safety valve is such as not to induce lifting of capacity required.
water in the boiler.

Deadweight or weighted lever safety valves or safety 68.3 	Every independently fired superheater which

relief valves sha
ll

 not be used. may be shut off from the bo
il
er and permit the

For high-temperature	 water• Uoilcis safety relief superheater to biome a fired, pressure vessel sha
ll

valves sha ll be used. Stich valve] sb{ill hnvo. a .closed
have o gle of More "afety .'valves having a discharge

bonnet For purposes of selection th 	 c-i	 ' ty rating capacity equal to 6 lb of steam per square foot (29 kg

of such safety relief valves shell b., cxl ^--.d in terms of steam per m2) of superheater surface measured on

of actual steam flow du immed a.t the s ^o basis as the side cxpozA to the hot :gam. The number of

for safety valves. In addition th
e
 safety relief valves

safety valves installed shall be such that the total

shall be capable of sati<•f¢ctory op ziaticu wL :m reliev- capacity is at 1, ^u equal to that required.

ing water at the satut uioa v ,ap rsxure corresponding 6@4	 r vary relicater .shall have one or more safety
to the pea-roc at which the valve is set to blow. valve, such that the total relLning capacity is at least

.67.6	 A safety valve or srl'eiy relief valve over 3 in. equal to the maimmuns swam ::daw for which the

(76 mm) in sire, turd toe pr.::_dures gremer .:than 15 reheater is designed. At least me valve sha
ll
 be bated

prig (100 kPa gage), sbill have a 9aaged inlet on the rabeater outlet The .relieving capacity of the

connection or a weld-end	 inlet	 connection.. The valve on the reheater outlet sha
ll

 be not less 
than 159e ....

dim—siom of flanges subjected to boiler pressure shall of the required total. The capacity of reheater safety

conform to the applicable American .National Stan- valves sha
ll
 not be included in the requited relieving

dards as given in PG-42. The facing sha ll be similar to capacity for the bo iler and superheater.

those illustrated in the Stand ard. 68.5	 A soot blower• connection may be attached to
67.7 Safety .valves or safety relief valves may have the same outlet from the superheater or reheater that

broroeme bars complying with either SB-61 or SB-62, is used for the safety valve connection.
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0.6.	 Every safety valve used on a imperheater or TABLE PG-70
reheatee diiclzafL ug supexheated steam at a tempers- MINIMUM .POUNDS OF STEAM. PER HOUR
hue over 4501' (232*L) shall have a	 g, including PER SQUARE FOO T OF SURFACE

the Baas, body, estd boanct and spindle, Of Steel, steel Firetube	 Watertube
alloy, or equivaLnt heat-resisting material, Boilers 	-	 Boilers

The valve sbal Lave a gauged inlet connection, or a Boiler heating surface
'Inletweld-end	 co: ction. It shag have the sat and Hand fired	 5	 6

dial[ of suit" heat erosive andcorrosiva-rematins Stoker fired	 7	 a
material, and the apMS fogy npmw ounticia of :the Oil, gas, or pulverized fuel fired 	 8	 10
valve casing so that it shall be protected from contact wale-all heating surface

with the asespiog steam. Hand fired	 e	 8
Stoker. fired	 10	 12
011, gas, or pu lverized fuel fired	 14	 16

NOTE:	
......

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 hand4hed
boilers above.

The minimum safety valve or safety relief valve
relieving capacity for electric boilers shag be 31/a lb
(1.6 kg) /hr/kW,input,

In many cases a greater: relieving capacity of safety
valves or safety relief valves will have to be provided

- than the minimum specified by this rule, and in every
case the requirements of PG•67.2:shall be met.

70.2 The hating surface shall be computed as
follows.

70.2.1 Hating surface, as part of a circulating
system in contact on one side with water or wet steam
being hated and on the other side with gas or
refractory being cooled, shall be measured on the side
receiving hat.

70.2.2 Boiler hating surface and other equiva-
lent surface outside the furnace sha g be measured
circumferentially plus any extended surface.

70.2.3 Waterwall 	 hating	 surface	 and	 other
equivalent surface within the furnace shall be mea-
sured as the projected tube arm (diameter X length)

. plus any extended surface on the furnace side. In
computing the heating surface for this purpose, only

PG-70	 CAPACITY the tubes, fireboxes, shells, tubesheets, and the project-
.. ed am of headers need be considered, except that for

70.1 The minimum safety valve or safety . relief vertical fbetube : steam boilers, only that portion of the
valve relieving capacity for other than electric boilers, tube surface up to the middle gage sock is to be
waste hat boilers, organic fluid vaporizer generators, computed. The minimum number and size of safety
and forced-flow steam generators with no fixed steam valves or:safety relief valves required shall be deter-
and water line, when provided in accordance with . PG- mined on the basis of the aggregate. relieving capacity
67.4.3, shag be determined on the basis of the.. pounds and the relieving capacity marked on the valves by the
of steam generated per hour per square foot of. boiler manufacturer. `: Where the:.. operating ,conditions are
hating surface and waterwall heating surface, as changed, or additional heating surface such as water
given in the Table PG-70. screens or waterwal s	 is connected	 to the boiler

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



106	 WISCONSIN ADMINISTRATIVE CODE
ILHR 42

PG-70.134-G-71.4	 SECTION I —

circulation, the safety valve or safety relief valve
capacity shall be increased, if acceasary, to meet the
new conditions and be in accordance with PG-67.2.
The addiuonal valves required on account of changed
conditions may be installed on the steam or water line
between the boiler and the main stop valve except
when the boiler is equipped with a superheater or
other piece of apparatus, in which case they may be
installed on the steam pipes betweenthe boiler drum
and the inlet to the superlicater or other
provided that the stc_fa main betweenthe boiler and
points where a safety valve or valves may be attached
has a croawercuonnl area at leaf three time the
combined areas of the inlet connections to the safety
valves applied to it.

70J If the safety valve or safety relief valve:
capacity cannot be computed or if it is desimble to
prove the computations, it may be chocked in any one
of the three following ways, and if found iam®/cieat
additional capacity shall be provided.

70.3.1 By making an accumulation teak that is,
by shutting off all other stem discharge outletsfrom
the bailer and forcing the 8m to the maximum. The
safety valve equipment shall be su®cient . to prevent an
excess pressure beyond that specified in PG-67:2. This
method should not be used on a boiler with a
superheater or repeater or on n high-temperature
water boiler.

70.3.2 By measuring the maximum amount of
fuel that can be burned and computing the
sponding evaporative capacity Won the b— of the
hearing value of the had (see A. 12 through A-17).

70.3.3 By determining the maximum evaporative
capacity by measuring the feedwater. The arms of the

essafety valve capaciti marked on the valves shall be
equal to or greater than the maximum evaporative
capacity of the boiler. This method shall not be used
on high-temperature water boilers. 	 ...

PG-71 , MOUNTING

71.1 When two or more safety valve are used on a
boiler, they may be mounted utlzv separately or as
twin valves made by placing mdwidusl valves on Y.
barn, or duplex valves having two valves in the same
body casing. Twin valves made by placing individual
valves on Y-bases, or duplex valves having two valves
in the same body, shall be of approximately equal
capacity.

When not more than two valves of different sir are

POWER BOILERS

mounted singly the relieving capacity of the smaller
valve shall be not less than 50% of that of the larger
valve.

71.2 The safety valve or safety relief valve or valves
shall be connected to the boiler: independent of any
other connection, and attached as close as possible to
the boiler, without any unnecessary. .. intervening pipe
or fitting.. Stich intervening pipe or fitting shall be not
longer than;the face-.to-fie dimension of the corre.
sponding tee :8tting of the same diameter and pressuris
under the applicable Amartcan National Standard
Bated in PG-42 and shall also comply with PG-8 and
PG-39. Every safety valve or safety relief valve shall be
connected m as to stand in an upright position, with
spindle vertical. On high-temperarme water boilers of

watervidic forced—circulation type, the valve shall
be located at the boileroutlet.

71J The opening or connection between the boiler
and the safety valve or safety relief valve shall have at
kmt the am of the valve inlet. No valve of any
description shall be placed betweenthe required safety
valve or salary relief valve or valves snd the bailer, nor
on the discharge pipe between the safety valve or
safety relief .valve emi.the atmosphere. When a

pipe is used, the 	 area shall be
not less than the dill	 of the valve outlet or of the
total of dw emu of the valve outlets, ducharging
thereinto. It shall be as use straight as possible
and so arrangedas to avoid undue stresses on the
valve or valves.

All safety valve or safety relief valve
shall be so located or piped as to be carried clear from
running boards or platforms. Ample provision for
:gravity drain shall be made in the discharge pipe at or
near each safety valve or safety relief valve, and where
water of condensation may collect. Each valve shall
have an open gravity drain through the casing below
the laud of the valve scat. For iron- and sted-bodied
valves exceeding 2% in. size, the drain hole shall be
tapped not Ims, than % in. pipe sim

Ducharp piping from safety reliefvalveson high-
temperature boilers shall be provided with
adequate pravistous; for water drainage as wall as the
steam venting.

The .installation of east iron bodied safety relief
valve for high-temperature water boilers is prohib.
ited.

71.4 If a muffler is used on a safety valve or safety
relief valve, it shall have sufficient outlet arm to
prevent back pressure from interfering with the proper
operation and discharge :capacity of the valve. The

Register, October, 1984, No. 346
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GENERAL REQUIREMENTS	 PG-71.4-PG-73.1.1

mu8ler. plates or other devices shall be so constructed a pressure not lower than 96% of their set pressure,
as to avoid a possibility of restriction of the steam except that all drum valves installed on a single boiler
passages due to deposit. Mufflers shall not be used on may be set to reseat at 	 pressure not lower than 96%
high-temperature water boiler safety relief valves.....:. of the set pressure of the lowest set drum valve. The

When a safety valve or safety relief valve is exposed minimum blowdown in any case shall be 2 psi (14
to outdoor elements which may affect operation of the kPa). For spring-loaded pop safety valves for pressure
valve,	 it	 is	 permissible to shield	 the valve ..with—a- between 200 and 300 psi (1400 and 2100 kPa), both
satisfactory 	 cover.	 The	 shield	 or	 cover 	 be inclusive, the blowdown shall not be less than 1% of
properly vented and arranged to permit servicing and the set pressure. To insure the guaranteed capacity
normal operation of the valve. and satisfactory operation, the blowdown as marked

71.5 When a boiler is fitted with two or more safety
upon the valve (PG-69.5) shall not be reduced.

valves or safety relief valves on one connection, this
Safety vahes toed on forced-flow steam generators

connection to the boiler shall have a cross-sectional
with no fixed ,team and waterline, and safety relief

area	 not	 less	 than	 the	 combined	 areas	 of inlet
valves used on high-temperature water boilers may be

connections of all the safety valves or safety relief
set and adjusted to close after blowing down not more

valves with which it connects and shall also meet the
than 10% of the set pressure. The valves for these

requirements of PG-71.3:`,.,
special uses must be so adjusted and marked by the
manufacturer.

71.6 Safety valves may be attached to drums or
headers by welding provided the welding is done in 72.2 The popping point tolerance plus or minus

accordance with Code requirements. shall not exceed the following: 2 :psi (14 kPa) for
pressures up to and including 70 psi (480 IcPa), 3% for

71.7 Every boiler shall have proper outlet connec- pressures over 70 psi (480 kPa) up to and including
tions for the required safety valve, or safety relief 900 psi (2100 kPa), 10 psi (69 kPa) for pressures over
valve, or valves, independent of ;any other outside 300 psi (2100 kPa) up to and including 1000 psi (6900
steam connection, the area of opening to beat least kPa), and 1% for pressures over 1000 psi (6900 kPa).
equal to the aggregate areas of inlet connections of all

•	 of the safety valves or safety relief valves to be 72.1 The spring in 'a safety valve or safety relief
attached thereto. An internal collecting pipe, splash valve in service for pressures. up to and including 250
plate, or pmt may be used, provided the total area for psi (1700 kPa) shall not be used for any pressure more
inlet of steam	 thereto is not less	 than twice the than 10% above or 10% .below that for which the
aggregate areas of the inlet connections of the attached safety valve or safety relief valve is marked. For higher
safety valves. The holes in such collecting pipes shall pressures the spring shall not be reset for any pressure
be at least % in. (6 mm) in diameter and the least more than 5% above or 5% below that for which the
dimension in any other form of opening for inlet of safety valve or safety relief valve is marked.
steam shall be % in. (6 mm).

Such dimensional limitations to operation for steam 72.4 If the operating conditions of a valve are

need not apply to steam scrubbers or driers provided changed so as to require a new spring under PG-72.3

the net free steam inlet area of the scrubber or drier is for a different pressure, the valve shall be adjusted by

at least 10 times the total area of the boiler outlets for the manufacturer or his authorized representative who

the safety valves.: shall furnish and install a new nameplate as required
under PG. I 10.

71.8 If safety valves are attached to a separate
steam drum or dome, the opening between the boiler
proper and the steam drum or dome shall be not less
than required by PG-71.7.

PG-72	 OPERATION

72.1 Safety valves shall be designed and construct-
ed to operate without chattering and to attain full lift
at a pressure no greater than 3% above their set
pressure. After blowing down, all valves shall close at

i
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PC-105	 CODE SYMBOL STAMPS

/"̀lll ., !J"''	("lC^^yIJJ"1	 (^l.L..,T)	 (-_t„L^,J"J 105.1 Each boiler, superheater, waterwa ll , and steel
economizer to :which a Code symbol is to be applied

FIG. PG-105.1 OFFICIAL . SYMBOLS FOR STAMPS sha
ll
 be fabricated by 'a Manufacturer of boilers,

TO DENOTE THE AMERICAN SOCIETY OF	 - superheaters, waterwalls, or steel economizers who is
MECHANICAL ENGINEERS' STANDARD

in possession of the appropriate Code symbol stamp

(see Fig. PG- 105.1), and a valid certificate of authori -
FIG. PG-105.2 OFFICIAL zation, except as otherwise provided in PG-109.
SYMBOL FOR STAMP TO

A	 DENOTE THE AMERICAN 105.2 Seven ,Code symbol stamps are shown in

SOCIETY OF MECHANICAL Figs. PG-105.1 through PG-105.4. They are defined as

ENGINEERS' STANDARD follows:
FOR ASSEMBLY S—power boiler symbol

stamp........................ see Fig. PG-105.1
-	 -	 - M—miniature boiler symbol

FIG. PG-1053 OFFICIAL stamp...	 ............... see Fig. PG-105.1

SYMBOL FOR STAMP TO
L—locomotive boiler symbol

DENOTE THE AMERICAN stamp ...	 see Fig. PG- 105.1g
SOCIETY OF MECHANICAL	 P

q`

E—electric bo iler symbol

ENGINEERS' STANDARD stamp ........................ see.Fig.PG•105.1
FOR WELDED PIPING A—boiler assembly symbol

stamp ......................... see Fig. PG-105.2
PP—pressure . piping symbol. 	 -

stamp ........................seeFig.PG-105.3.
FIG. PG-105.4 OFFICIAL V—safety valve symbol
SYMBOL FOR STAMP TO stamp ...	 ................ see Fig. PG-105.4

V	 DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

Register, October, 1984, No. 346
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'PG-109	 STAMPING OF PRESSURE PG-110	 STAMPING OF SAFETY VALVES
PIPING Each safety valve shall be plainly marked by the

109.1 When external piping,	 as defined in the manufacturer or assembler (see PG-73.3.4) in such a
Preamble is installed by yielding end is fabricated by way.. that	 the _markings will	 not	 be obliterated in

-	 anyone other than the Manufsrsturer of the boiler, the service. The markings may be stamped on the casing,
welding, other than the qualification of welding or stamped or cast on -a plate or plates securely
Procedures, welders, and welding. operators, 	 be fastened to the casing, and shall contain the following
done in aceordancewith the applicable rules of ANSI markings:
B31.1 and by a manufrcturar or contractor in (1) the name or identifying trademark of the
son of one of the Code symbols shown in Fig. PG- in
105.1("S" only), Fig. PG-105.2, or Fig. PG-103.3 and (2) manufacturer's design or type number;who has been issued a Cc, Oacute of Authorization.
Qualification of weldiac piooedures, -welders, and (3) size—in. seat diameter—in. (the pipe size of

welding operators shall be in 	 with the the valve inlet);.
requirements of PW-1.2 and Saeriou DL Such work (4) pressure—lb (the pressure at which it is to 	 -
shah be impacted by an Authorized Iospector at such blow);
stags of the work as the bapector may elect. The (5) B.D.—lb	 (blowdown--difference	 between
organizations which furnish and install such 'piping the inning and closing pressure);
shall famish proper Code certification (PO. 104.2) for (6) capacity—lb/hr (in .accordance with PG-
such piping including a Menuficturees Data Report 67.5 nail PG-72, and with the valve adjusted for the
Farm P-4A as required by PO.112.2.5 and PG- 112.3. blowdown given in the preceding item);

109.2 Waded prying, included within the scope. of (7) capacity . lift—in. (capacity lift--distance the

this Code, over 2 in. pipe am shall be stamped with valve disk rises when blowing at the accumulation test
the code symbol, together with the manufacturer's or Pressure);
contractor's name and serial number. Such stamping (8) year built, or alternatively, a coding may be
shall be on the pipe, valve, or fitting adjacent to the marked on the :valve such that the valve manufacturer
welded joint farthest from the boiler. For piping can identify the year built;
operating at temperatures above 800'F (427'C)ithe (9) ASME . .symbol as shown. in Fig. PG-.105.4.
symbol may be stamped on a nameplate which is
irremovably attached by welding, provided such weld-
ing is postweld heat treated, or on a circular. metal
band at least % in. (6 mm) thick. This band around the -
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

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

109.3 Parts of boilers, such as superheater, water-
wall, or economizer headers, or any construction
involving only welding as covered by . PW-41,may be
fabricated by a manufacturer in possession of the
pressure piping symbol stamp,- and lso stamped and
reported on a Manufacturers' Partial Data Report
Form (Form P-4) as called for in PG-112.2.4.
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GENERAL

PFr-i 	 GENERAL

The rules in Part "PFr are applicable to firetube
boilers and parts . thereof and shall be used in conjunc-
tion with the general requirements in Part PG as well
as with the specific requirements in the applicable
Parts of: this Section which apply to the method of
fabrication used.

PFr-44 OPENING BETWEEN BOILER
AND SAFETY VALVE

The opening or connection between the boiler and
the safety shall have at least the area of the valve
inlet. In the case of firetube boilers, the openings in the
boilers for safety valves or safety relief valves shall be
not less than given in Table PFr44, except.:firembe
boilers used for waste heat purposes only, not
equipped for direct firing, need not meet the require-
ments of Table PF17-44 provided the rated 'steaming
capacity is stamped on the boiler and safety valves or
safety relief valves of the required relieving capacity
are supplied such that the provisions of PG-67.2 are
satisfied.

After the boiler Manufacturer provides for the
opening required by the Code, a bushing may be
inserted in the opening 'inthe shell to suit a safety
valve that will have the capacity to relieve all the
steam. that 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 or safety relief valve or valves
and the boiler, or on the discharge pipe between the
safety valve or safety relief 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 as to avoid undue stresses on the
valve or valves.

PFr48 FEED PIPING

48.1 When a:horizontal-return tubular boiler ex-
ceeds 40 in. (1000 mm) in diameter, the feedwater
shall discharge at about throe-flRhs the length from
the end of the boiler which is subjected to the hottest
gases of the furnace ' (except a horizontal-rerun
tubular boiler equipped with an auxiliary feedwater
heating and circulating device), above the central rows
of rubes. The feed. pipe shall be carried through . : the
head or shell farthest from the point of discharge of
the feedwater in the manner specified for a surface
Blowoff in PG-59.3.2, and be, securely fastened inside
the shell above the tube.

481 In vertical tubular boilers the feedwater &hall
be introduced at a point not less than 12 in. (300 mm)
above the crown sheet. When the boiler. is .:under
pressure, feedwater shall not beintroduced :through
the openings or connections used for the water
column, the water gage glass, or the gage .cocks. In
closed systems the water may be introduced through
any opening when the boiler is not unde r pressure.

PFT49 BLOWOFF PIPING

49.1 Blowoff piping of firembe boilers. which is
exposed to products of combustion shall be attached
by screwing into a tapped opening with provisions for
a screwed fitting or valve at the other end.'

491 Blowoff piping of' firetube 'boilers which is not
exposed to products of combustion may be attached
by any method provided in this Section except by
expanding into grooved holes.

GENERAL._

PEB-1	 GENERAL

The rules in Pan PEB are applicable to electric
boilers and parts thereof and shall be used is 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 least one
safety . valve or safety relief valve, and if it has a power
input more than 500 kW it shall have two or more
safety 	 or safety relief valves.

15.2 The minimum safety valve or safety relief
valve relieving capacity for electric boilers shall be 3
lb (1.6 kg)/hr/ kW input.
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The rules of this Section of the Code cover minimum
comtruction requirements for the design, fabrication, instal-
lation, and inspection of steam heating, hot water heating,
hot water supply boilers which are directly fired with oil,
gas, electricity, coal or other solid or liquid fuels and for
operation at or below the pressure and temperature limits set
forth in this document. Similar rules for lined potable water
heaters are also included.

The rules are divided into four major Parts: Part HG,
applying to all materials of construction except as provided
for in Pert HLW; Part HF, applying to assemblies fabricated
of wrought material, except as provided for in Part HLW;
Part HC, applying to cast iron assemblies; and Part HLW,
applying to lined potable water heaters. Part HF is further
subdivided into Subpart HW, containing rule for welded
construction, and Subpart HD, containing rules for brazed
construction.

The Parts and Subparts of this Section are divided into
Articles. Each Article is given a number and a tide, as for
example, Part HG, Article 3, Design. Articles are divided
into paragraphs which are given a thrce-digit number, the
f xat of which corresponds to the Article number, thus, under

Article 3 of Part HG will be found paragraph HG-307.
Paragraphs are 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 figures in parentheses. Minor
subdivisions of the paragraphs are also represented by
letters. A reference to one of these paragraphs 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 does not contain rules to cover all possible
details of design and construction. Where complee details
are not given, it is intended that the manufacturer, 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 rules.

When the strength of any part cannot be computed with a
satisfactory assurance of safety, these rules provide proce-
dures for establishing its maximum allowable working
pressure.

Register, Febru;iry,1984, No. 338
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ARTICLE l
SCOPE AND SERVICE RESTRICTIONS

HG-100 SCOPE

The requirements of Pan HG apply to steam
heating. boilers': and hot water . boders2 and to appune-
nances thereto :and shallbe used in conjunction with
the .specific requirements in Part HF, Boilers of
Wrought . Materials, and :Pan HC, Cast Iron Boilers,
whichever is applicable. Part HG is not intended to
apply to lined potable water .heaters except as pro-
vided for in Pan HLW.

HG-101 SERVICE RESTRICTIONS AND
EXCEPTIONS

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

(a) steam boilers for operation at pressures not
exceeding 15 psi (103 kPa);	 -

'When .it wvncea whae periodic mak—p is quid. the
uan is atutioned that. normally, water treatmmt must be
coask ned and usually wtn provisions for ckanout are necessary..
'As used in this Somm, the term "hot weer boilm" includes
both hot water buana boilm and hot weer supply Wm.

(b) hot water heating boilers for operating at
pressures not exceeding 160 psi (1103 kPa) and/or
temperatures not exceeding 25(rF (121°C), at or near
the boiler outlet;

(c) hot water supply boilers for operational pres-
sures pot exceeding 160 :: psi (1103 kPa) and/or
temperatures not exceeding 250`F (121'C), at or near
the boiler outlet except as otherwise provided in HG-
101.2.

HG-101.2 Exceptions. Hot [rater supply boilers
which are directly fired with oil, gac. or electricity are
considered outside the jurisdiction of Section 'IV when
none of the following limitations is exceeded:

(a) heat input of 200,000 Btu/hr (58.6 kW);
(b) water temperature of 210'F(99'12);
(C) nom

i
nal water containing capacity of 120 gal

(454 1) except . that such hot water supply boilers shall
be equipped with safety devices in accordance with the
requirements of HG-400.2.

HC-101.3 Services in Excess of Those Covered
by This Section. For 'services exceeding the limits
specified in HG- 101.1, the rules of Section I'shall
apply.

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

HG400 PRESSURE RE'LIEMG VALVE
REQUERENUUM

HG 4̂ 00.1 Safety Valve . Reitairementsfor Steam
Bo ilus
(a)Each steam boiler.:: shall have one or more

officially rated safety valves' of the spring pop type
adjusted and sealed to discharge at a pressure not to
exceed 15 pai (103 kPa). Seaga sha ll be attached in a
mauuei to prevent the valve from being taken apart

without .braking the seal. The safety valv
es

 sha
ll
 be

a
rr

anged . so that they cannot be reset to relieve at a
higher. pressure than the maximum allowable working
pr

es
sure of the broiler. A body drain connection below

seat level shall be provided . by the manufacturer and
this drain shall not be plugged during or after 0eld
installation. For valves exceeding 2. in...(51 mm) pipe
size, the drain hole or holes shall.

 
be tapped: not Ina

than % in. (10 mm) pipe size. For valves 2 in. (51 tam)
pipe size or less, the dram hole shall not be lea than
in. (6 mm) in diameter.

(b) No safety valve for a steam boiler shall be
smaller than V in. 03 mm). No safety valve she ll be
larger than . 4^ der. (114 men)..Tbe inlet: opening sha ll

have an inside diameter equal . to, or greater than, the
sat diameter.

(c) The minimum. : relieving capacity of valve or
valves shall be governed by the capacity marking on
the boiler ca lled for in HO-530.

(d) The minimum valve capacity in grounds per
hour sha

ll
 be the greater of that determined by

dividing the maximum Btu (joule) output at the boiler

nozzle obtained by the Being of any fuel for which the
unit is installed by 1000, or shall be determined on the
basis . of the pounds of steam. generated per hour per
square foot of boiler . hating surface as given in Table
HG400.1. In many cases a grater relieving capacity

7.771 mprd aafery salsa that have b— mind sad cervaed m
aura oath the .1. of S— I may be. accepted for
immlkaaa m Sanwa ry boLkm

of valves will have to be provided than the in
specified by these rules. In every case, the requirement
of HG-4W.1(e) shall be met.' 	 -
(e)The safety valve capaci ty for each steam boiler

sha ll : be such that with the fuel burning equipment
installed, and operated at maximum capacity, ` the
pressure cannot :rise more than . 5..psi (34 kPa) above
the maximum a llowable working . pressure.

(n. When operating conditions .: are changed, or
Additional boiler heating surface is installed, the valve
capacity shall be increased, if necessary, to meet the
new condi tions and be in Accordance with HG-
400.1(e). The addi tional valves required, on account of
changedconditiona, may be installed on the outlet
piping provided there is no intervening valve.

HG-400.2 Safety Ral d Valve Requirements for
Hot Water Boilers

(a). Each hot water heating boiler &ball have At least
one officially rated pressure relief valve' set to relieve
at or below . the maximum a llowable working pr essure
of the boiler. Each hot water: supply boiler shall have
at least one officially rated safety relief valve or at least
one officially rated pressure-temperature re

li
ef valve of

the automa tic mating type set to re lieve at or below
the maximum a

ll
owable working presaure of the

boiler. Safety relief valves o®ciaily rated m to capacity
sha ll .have pop ac tion when tes ted by steam. When
more than one safety re lief valve is used on ei ther hot
water heating or hot water supply balers, the addi-
tional valve or valves sha ll be officially rated and may
be set within a . range not to exceed 6 psi (41 kPa)
above the maximum allowable working pressure of the
boiler up to and including 60 psi (414 kPa) and 5% for
those having a maximum a

ll
owable working pressure

exceeding 60 psi (414 kPa). Safe ty relief valves sha
ll
 be

spring loaded. Safety relief valves sha
ll
 be so arranged

that they cannot he reset at a higher pressure than the
maximum permitted by this paragraph.

(b) No materials liable to fail due to deterioration
or vulcanization when subjected to saturated steam

Register, February, 1984, No. 338
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ARTICLE 4 — PRESSURE RELIEVING DEVICES 	 HG400.3-HG400.3

TABLE HG-400.1
MINIMUM POUNDS OF STEAM PER HOUR

PER SQUARE FOOT OF HEATING SURFACE

Firetube	 Watenube
Boiler . Heating Su rface	 Boilers	 Boilers.

Hand Bred.	 5	 6

Stoker Bred	 7	 a

011, gas, or pulverized
.'. ::fuel Bred	 a	 :: 10

Waterwall heating su rface:
Hand .Bred	

18`Stoker. Bred	 10.	 12..

'.. 011, gas, or pulverized
'.'fuel .fired	 14	 16

NOTES:
(1) When a boiler is fired only by a gas having a heat value not in

'excess of 200 Btu / co ft, the minimum safety valves or safety
.relief valve relieving capaci ty may be based on We values given
for hand fired boilers above.

(2) The minimum safety valve or safety relief valve relieving capacit y .
for electric boilers shall he 3'/ 2 lb/hr/kW input.

(3) For heating surface determination, see HG 403.

temperature corresponding to capacity .test pressure

shall be used for any pan.
(c) No safety reffef valve shall be smaller than 3/4 in.

(19 mm) nor larger than:.4 V,•in. (114 mm) standard
pipe size except that boilers having a: heat: input not
greater than 15,000 Htu/ltr:(4395 W) may be equipped
with a rated safety relief valve of: :^-in. ( 1 3,. mm)

standard pipe size. The .inlet opening sha
ll
 have an

inside diameter approximately equal to, or greater
than, the seat diameter. In no case sha

ll
 the minimum

opening through any pan of the valve be less than,'%4
in. (6 mm) in diameter or its equivalent area.

(d) The 'required steam re lieving capacity, in
pounds per hour, of the .pressure relieving device or
devices on 'a : boiler shag be the greater of that

determined by .dividing the maximum output ,in Btu
Qoules) at the boiler nozzle obtained by the firing of

any .fuel for which the unit is installed . by 1000, or
.shall be determined on the basis of pounds of steam
generated per hour per square foot of boiler heating

surface as given in Table HG400.1. In many cases a
greater relieving capacity of valves will have to be
provided than the minimum specified by these rules.

'.In every case, the requirements of HG-400.2(f) shall
be met.

(e) When operating conditions are changed, or
additional boiler heating surface is installed, the valve
.capacity shall be increased, if necessary , to meet the
new conditions and shall be in accordance with HG-
400.2(f). The additional valves required, on account of

changed conditions, may be installed on the ou tlet
piping provided there is no intervening,valve.

(t) Safety relief valve capacity for each boiler with a
single safety relief valve shall be such that, with the

fuel burning equipment installed and operated at
maximum capacity, the pressure cannot rise more
than 10% above the maximum a

ll
owable working

pressure. When more than one safety relief valve is
used, the . overpressure sha

ll
 be limited to 10% above

the set .pressure of the highest set valve allowed by
HG400.2(a). ,:...

HG400.3 Safety and Safe ty Helier Valves for
Tanks and Heat Exchangers

(a) Steam to Not Water Supply. When a hot water
supply is heated indirectly by steam in a coil or pipe
within the service limi tations set forth in HG-101, the
pressure of the steam used sha

ll
 not exceed the safe

working pressure of the hot water tank, and a safety
relief valve at least I in. (25 mm) in diameter, set to
relieve at or below the maximum a llowable working
pressure of the tank, shall be applied on the tank.

(b) High-Temperature Water to Water Heat Ex-
changers When high-temperature water is circulated
through the coils or tubes of a heat exchanger to warm
water for space . heating or hot water supply, within the
service 

li
mitations set forth in HG-101, the heat

exchanger shall be equipped with one or more
officially rated safety relief valves, set to relieve at or

below the maximum allowable working pressure of the
heat exchanger, and of sufficient rated capacity to
prevent the heat exchanger pressure from rising more
than 10% above the maximum allowable working
pressure of the vessel.

(c) High. Temperature Water to Seam Heat Ex-
changer. a When high-temperature water is circulated
through the coils or tubes of a beat exchanger to

generate low-pressure steam, within the service limita-
tions set forth in HG-101, the heat exchanger shall be
equipped with one or more officially rated safety
valves, set to relieve at a pressure not to exceed 15 psi

(103 kPa), and of sufficient rated capacity to prevent
the heat exchanger pressure from rising more than 5
psi (34 kPa) above the maximum allowable working
pressure of the vessel. For heat exchangers requi ring
steam pressures greater than 15 psi (103 kPa), refer to
Section I or Section VIII, Division 1.

'Suggested installation practic es for the secondary side of hat
exchangers.

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

HG-402 DISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF
VALVES

HG-402.1 Valve Markings. Each safety or safety
relief valve shall be plainly. marked by the manufac-
turer in such a way that the markings will not be
obliterated in service. The markings shall be cast or
stamped on the valve body or on the lifting lever,

Y

FIG. HG402 OFFICIAL SYMBOL FOR STAMP. TO
DENOTE THE AMERICAN SOCIETY .OFMECHANICAL

ENGINEERS' STANDARD

providing the lifting lever is permanently attached to
the valve, or, when desirable because of size, all or
pan of the required markings may be stamped, cast or
etched on aplate or plates, :each ,securely fastened to
the valve body, lever, or other;permanent pan of the
valve, and such markings shall include the following:

(a)the name or identifying trademark of the
manufacturer;

(b) manufacturer's design or type number;
(c) size	 in. (the pipe size of the inlet);
(d) pressure	 psi (the pressure at winch it is

set to blow');
(e) capacity	 Ib/hr,-<or, 	 capacity

Btu/hr in accordance with HG402.3;
(t) year built or alternatively, a'coding may be

marked on the valves such that the valve manufac-
turer can identify the year built;

(g) ASME symbol as shown in Fig. HG-402.

HG406 VALVE REPLACEMENT

Safety valves and safety relief valves requiring
repairs shall be replaced with a new valve or repaired
by the manufacturer.

Register, February, 1984, No. 338
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ARTICLE ` 6
INSTRUMENTS, FITTINGS, AND CONTROLS'

FIG-600	 FOR STEAM HEATING BOILERS . .... under pressure. Water glass fittings may be attached

HG-601	 STEAM GAGES
-

directly to a boiler.
Boilers having an internal vertical height of less

(a) Each Stearn boiler shall have a steam gage or a than 10 in. (254 mm) may be equipped with a water
compound steam gage connected to its steam. space or level indicator-ofthe .Glass Bull's-Eye. type provided
to its water column: orto.: its steam connection. The the indicator is of sufficient size to show the water at
gage or connection shall contain a siphon or equiva• both normal operating and low water cutoff levels.
.lent device which will develop . and maintain a water (b) The lowest visible part of the water gage glass
seal that will prevent steam from entering: the gage shall be at least I 'in. (25 mm) above the lowest
tube. The connection shall be so arranged that the permissible water level recommended by the boiler
gage cannot be shut ioff from the boiler except by a manufacturer. With the boiler operating at this lowest
cock placed in the pipe at the gage and provided with permissible water level, there shall he no danger . of
a tee- or lever-handle arranged to be parallel to the overheating any part of the boiler.
pipe in which it is located when the cock is open. The Each boiler shall be provided at the time of the
connections to the boiler shall be not less than % in. (6 manufacture with a permanent marker indicating the
mm) standard pipe size, but where steel or wrought permissible water level. The marker shall be

iron pipe or tubing is used, they shall be not less than stamped, etched, or cast in metal; or it shall be a
%s . in. (13 mm) standard pipe size. The minimum size metallic .plate attached by rivets, .screws, or welding;
of a siphon, if used, shall be Y4 	 (6 mm) in inside or it shall consist of material with documented tests'
diameter. Ferrous and nonferrous tubing having inside showing its suitability as a permanent marking for the
diameters at least equal to that. of standard pipe sizes application. This marker shall be visible at all times..
listed above may be substituted for: pipe.. Where the boiler is shipped with a jacket, this marker

(b) The scale on the dial of a steam boiler gage shall may be located on the jacket.
be graduated to not less than -30; psi :(207 kPa) nor
more than 60 psi (414 GPs). The travel of the pointer NOTE: Transparent suit—I ocher than It]— may be	 the

rans
aced

aren
for

from 0 to 30 psi (0 to 207 kPa) pressure. shall be at w et. gag. provid	 twted	 the material will remain tpt and

least 3 in. (76 mm). has proved tunable for the prcv m temp—mm and co-
condition axp.cted in  ice.

(c) In electric : boders of. the .submerged .electrode

HG-602	 WATER GAGE GLASSES
type, the water gage glass shall be sct located to
indicate the water levels both at startup and under

(a) Each steam boiler shall have one or more water maximum steam load conditions as established by the
gage glasses attached to the water column or boiler by manufacturer.	 -
means of valved fittings not less than Y2 in. (13 mm) (d) In	 electric	 boilers	 of the	 resistance	 heating
pipe size, with the lower fitting provided with a drain element type the lowest visible part of the water gage
valve of a type having an unrestricted drain opening glass	 shall	 not	 be	 below	 the	 top	 of the	 electric.
not less than ',4 in. (6 mm) in diameterto facilitate resistance heating element. Each boiler of this
cleaning. Gage glass replacement shall be possible shall also be equipped with an automatic low-water

'This equipment to be imulled prior to operation.. 	 'Example of a nui ... By recognized standard is ANSI Z21 11
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HG-602-HG-M	 SECf10N IV. — PART HG

electrical power cutoff so located as to automatically (b) Each individual steam boiler or each system of
cut off the power supply before the surface of the commonly	 connected	 steam	 bo

il
ers	 sha

ll
	have	 a

water . falls below the top of the electrical resistance control that will cut off the fuel supply when the
heating elements. pressure reaches an operating limit, which sha

ll
 be less

(e) Tubular water glass es on electric boilers having than the maximum allowable pressure.
a normal water content not exceeding 100 gal (379 1) (c). Shutoff valves 

of any type she
ll
 not be placed in

shall be equipped with a protective shield the steam pressure connection between the boiler and
the controls described in:(a). and (b) above. These
controls sha ll be protected with a syphon or equivalen t

HG-603	 WATER COLUMN AND WATER me= of maintaining a water seal that wi
ll
 prevent

LEVEL CONTROL PIPES steam from entering the control, The connections to
boiler shall not be leas thin %. in. (6 mm) standard

(al The minimum size of far row or nonferrous
pipepipe size, but when steel or wrought iron pipe or

pipea connecting a water column to a . steam bo iler tubing is used. they shall not be Jew than ^ in. (13
shall be 1 is (25 mm). No outlet connectiom,.except

.

mm); standard pipe size The minimum si ze of a
for damper regulator, feedwater regulator, steam syphou shall be % in. (6 mm) standard pipe size or as
gages, or apparatus which do es not permit the escape in, (10 mm) O.D.nonferrous tubing.
of any steam or water except for manua

ll
y operated

biowdowos, shall be attached to a water column or the
:.piping connec ting a water column to a boiler (see HG-
705 for introduction of feedwater into a boiler). If the

' water column gage gksa, low-water fuel cutoff, or
other water level control device is t;onuccied to the HG-605	 AUTOMATIC.LOW.WATER FUEL....
boiler by pipe and fittings, no shutoff valves of any CUTOFF AND/OR WATER
type shall be plated m such pipe, and a cross or FEEDING DEVICE
equivalent fitting to which it drain valve and piping
may be attached shalt be placed in the water piping (a) Each automatica

ll
y fired steam or vapor-system

connection at every right angle tarn to facilitate boiler Sha
ll
 have an automa

ti
c low-water fuel cutoff so

cleaning. The water column drain pipe and valve shall located as to automati
ca

ll
y :cut off the fuel supply

be not less than Y. in. (19 mm) pipe size, when the surfa ce of the waterfalls to the lowest visible
(b). The steam connections to the water column of a Pan of the water, gage glass. If a water feeding device

horizontal firembe wrought boiler shall be taken from is insta
ll

ed it .shall be so constructed that the water

the top of the &bell or the upper part of the head and. inlet valve cannot feed water in to the boiler through
the water connection shall be taken from point no[ the float chamber and so located as to supply requisite

above the center. line of the shell For a cast iron feedwater .

boiler, the steam connection to the water column shall (b): Such a fuel .cutoff or water feeding device may
be taken from the top of an and sec tion or the top of be attached directly . to a boiler. A fuel cutoff or water
the steam header,: and the water connection sha

ll
 be feeding device may also be insta

ll
ed in the tapped :.

mark w an end, section not less than .6.in. (152 tam) openings available for attaching a water &I= direct to

below the bottom connection to the water gap . glass.. a boiler, provided the connections are .made to the
boiler with nonferrous tees or Y's not less. than t/s in..:
(13 mm) pipe sire between the boiler and the water

;HG-604	 PRESSURE CONTROL glan so tint the tvatex glass is attached dir ectly and as
close as possible to the boiler, the run of the t ee or Y

Each automatica
ll
y fired steam boiler

	 be shall take the water glass fittinga, and the side outlet or
: . protected from overpressure by two pressure—operated branch of the tee or Y shall take the fuel cuto ff or

controls. water feeding device. The ends of all nipples shallbe
(a) Each individual automatica

ll
y fired steam boiler reamed to full-size diameter.

sha
ll

 have a safety limit control that wi
ll
 cut off the (c) Fuel cutoffs and water feeding devices embody-

.	 fuel supply to prevent steam pressure from exceeding ing a separate chamber shall have a vertical drain pipe
the 15 psi (103 kPa) maximum allowable working and a blowoff valve not less than % in. ( 1 9 mm) pipe
pressure of the bo iler. Each control shall be con. size, located at the lowes t point in the water equalizing
stracted to preven t a pressure setting above 15 psi (103 pipe connections so that the chamber and the equaliz-
kPa). ing pipe can be flushed and the devi ce tested.

Register, February, 1984, No. 338;
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS	 HG-610-HG-632

HG-610 FOR HOT. WATER BOILERS

HG-611 PRESSURE OR ALTITUDE GAGES

(a) Each hot water boiler shall have a pressure or
al titude gage connected to it or to its flow connection
in such a manner that it cannot be shut off. from the
boiler except by a cock with tee or lever handle, placed
on the pipe near. the gage. The h andle of the cock sha

ll

be para
ll

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

(b) The scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than

l^ nor more than three times the pressure at which
the safety re

li
ef valve is set.

(c) Piping or tubing for pressure- or altitude-gage
connections shall be of nonferrous metal when smaller
than i in. (25 mm) pipe size.

HG-612 THERMOMETERS

Each hot water boiler shall have a thermometer so
located and connected that it shall be easily readable
when observing the water pressure or altitude. The
thermometer shall be so located that it .shall at a

ll

times indicate the tecuperature in degrees Fahrenheit

of the water in the boiler at of near the outlet.

HG-613 TEMPERATURE CONTROL

Each automatica
ll
y fired hot water boiler shall be

protected from over-temperature by two temperature-
operated controls.

(a) Each individual :automatically ;fired hot water
boiler shall have a safety limit control that will cut off
the fuel supply to prevent water temperature from
exceeding the maximum allowable temperature of
250'F (121'C) at the boiler outlet. This water tempera-
ture safety control shall be constructed to prevent a
temperature setting above 250'F (121'C).

(b) Each individual hot water boiler or each system
of commonly connected boilers without inte rvening
valves shall have acontrol that will cut off the fuel

supply when the water temperature reaches an operat-
ing limit, which shall be less than the maximum
allowable temperature.

HG-614 LOW-WATER FUEL CUTOFF

(a) Each automatically fired hot water heating
boiler with heat input greater than 400,000 Btu/hr

(117.2 kW) shell have an automatic low-water fuel

cutoff which has been designed for hot water se rvice,
and it shall be so located as to automatically cut off
the fuel supply when the surface of the water falls to
the level established in (b) below (see Fig. HG-703.2).

(b) As there is no normal waterline to be main-
tained in a hot water heating boiler, an

y location of
the low -water fuel cutoff above the lowest 'safe

permissible water level established by the boiler
manufacturer is satisfactory .

(c) A cod-type . boiler or a watertube boiler with
heat input greater than 400,000 Btu/hr(117.2 kW)
requiring forced circulation to prevent overheating of
the coils or tubes shall have a flow-sensing device
installed in the outlet piping in lieu of the low-water
fuel cutoff required in (a) above to automatically cut
off the fuel supply when the circulating flow is
interrupted.

HG-620 FOR ALL BOILERS	 -

HC-621 INSTRUMENTS, F
IT

TINGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACKETS

Any or all instruments, fittings, and controls re-
quired by these rules may be installed inside of boiler
jackets provided the water gage on a steam boiler is
accessible without the use of tools and provided the
water gage and pressure gage on a steam boiler or the
thermometer and pressure gage on a water boiler are
visible through an opening or openings at all times.

HG-630 ELECTRIC WIRING

HG-631 ELECTRICAL CODE
COMPLIANCE

All field wi ring for controls, heat generating appa-
ratus, and other appurtenances necessa ry for the
operation of the boiler or boilers should be installed in
accordance with the provisions of the National Elec-
t ric Code and/or should comply with the applicable
local elect rical codes. All boilers supplied with facto ry

mounted and wired controls, heat generating appa-
ratus, and other appurtenances necessary for the
operation of the boilers should be installed in accor-
dance with the provisions of the nationally recognized
standards such as listed in footnote I of HG-640.

HG-632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control circuit ry

Register, February, 1984, No. 338
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f[G-632-HG-640	 SECTION IV - PART HG

sha
ll
 be posi tively grounded and sha

ll
 operate at 130 V HG634	 SHUTDOWN SWITCHES AND

or less. One of the two following systems may be CIRCUIT BREAKERS
employed to provide the control circuit:

VSystem R?th Separate A manually operated remote heating plant shut-E	 (a) Tn-Rare nd
Equipm

e
nt Ground Conductor down switch or cucuit breaker should be hated dust

This	
shall cons

(I)	 system shall consist of the	 , neutral,line
outside the bo il

er room door and marked for easy

and equipment ground conductors. The control panel
identillcatioa Considera tion should also be given to

frame and associated control circuitry metallic enclo-
the type and location of the switch to safeguardfeguard

'
antes sha ll be electrically continuous and be bonded to ...

at tam	 If the bo
il

er	 door	 therle^	 pig'	 room	 an

the equipment ground conductor.
building exterior the switch should be located j us t

(1) The equipment ground conductor and the
inside the door. If there is more than one door to the

neutral conductor shell be bonded together at their....
boiler elm, then should	 a swatch Dated at each

ori
gin in the electrical system as required . by the

door.

NEC.a
(3) The line side of the control circuit sha ll be HG-640	 CONTROLS AND HEAT

.provided with a time delay . fine sized as small as GENERATING APPARATUS
practicable.

(b) Two-.Wire Nominal 120 V System Obtained by (a) Oil and gas-gted and electrically heated boilers
Using an Isolation Transformer should be equipped with suitable primary (game

(I) The two-wire control circuit shall be obtained safeguard) safety controls, safety limit switches, and
ftom the _cconda ry side of an isolation transformer. burners or electric dements as required by a nationally
One ware from the secondary of this transformer sha ll recognized standard.`
be electrically continuous and shall be bonded to a (b) The symbol	 of the 	 organizations 

convenient cold water pipe. A
ll 

meta
ll

ic enclosures of which hu investigated such . equipment . as havin g
control components shall be securely bonded to this complied with a nationally recognized standard shall
ground control circuit wire. The primary side of the be affixed to the equipment and sha ll be considered as
isolation transformer will normally be  	two-wire evidence that the unit was manufectured in actor-.....
source with a potential of 230 or 208 V:.or 440 V. dance with that standard.

(1) Both sides of the two-wire primary circuit
sha

ll
 be Rind The hot leg on the . ; load side of the ... or 	 nwwoally moopmd a-Jat'd+ur,

isolation	 transformer shall be	 fused as . sma
ll
 as Nu..d Standada Z21.13. L C uW xauma Gm

practicable and in no case fused above the rat ing of the A	 vdmoua L Stamm and Ha was B-d—

isolation tranafnrmet.
National ataadartls 221.17.	 (3-Can

Biases
(Jud	 ' labo wnm Inc-, UL 2% Stmdmos fm Safely.

oar aatnaa
U	 ' Lab mwnm Inc.	 UL 777, f Eke	 Space .

Hnuae Equip—,

HG-633	 LOW CONTROLS U	 tea' Lahwnmrsm. tin., UL 72 6, Staudatsra f	 S®fety.
Oil F-d B.I. Ar nbl a

Limit controls shall be wired on the hot or line side U	 tae-. UL 7 95, sunduib fpr . Way	 .
ueuud GoNeaana PgmP-L

of the contro l circuit aA o.Ufymg ap — n om th. pmrsd® and— tea,
and 1+ama prtmd—	 aa6-0y

standard. and thu n	 to tin - d—t-
a9as Apgodo IL bavy jmiad.—

Register, February, 1984, No. 338
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-700	 INSTALLATION REQUIREMENTS, ' HG-701.4	 Prohibited	 Mountings.	 Safety	 and
ALL BOILERS safety	 relief valves .shall 	 not	 be	 connected	 to	 an

HG-701	 MOUNTING SAFETY AND
internal pipe in the boiler.

SAFETY RELIEF VALVES	 - HG-701.5	 Use of Shutoff Valves Prohibited. No

HG-.701.1	 Permissible. Mounting. Safety valves
shutoff of any description shall be placed between the

and safety relief valves shall be located in the top or
safety or safety .relief valve and	 the boiler, or on

side'. of the boiler. They shall be conn ected directly to
discharge pipes between such valves and the atmo-

a tapped or flanged opening in the boiler, to a fitting
sphere:

connected to the boiler by a sho rt nipple, to a Y-base, HG-701.6	 Safety and Safety Relief Valve Dis.
or to a valveless header connecting steam or water charge Piping
outlets on the same boiler. Coil or header type boilers '(a) When a discharge pipe is used, its internal cross-
shall have the safety valve or safety relief valve located sectional area shall be not less than the full area of the
on the steam or hot water outlet end. Safe ty valves and valve outlet	 or of the total	 of the	 valve outlets
safety relief valves shall be installed with their spindles discharging	 thereinto	 and	 shall	 be 	 as	 short 	 and
vertical. The opening or connection between the boiler straight as possible and so arranged as to avoid undue
and any safety valve or safety relief valve shall have at stress on the valve or valves. When an elbow is placed
least the area oft he valve inlet. on a safety or safety relief valve disch arge pipe, it shall

be located close to the valve outlet.
HG-701.1	 Requirements for Common Connec- (b) The discharge from safety or safety relief valves

tions for Two or More Valves shall be so arranged that there will be no danger of
(a) When a boiler is fitted with two or more safety scalding a ttendan ts. When the safe ty or safety

valves on one connection, this connection shall have a valve discharge is piped away from the boiler to the
cross-sectional area not less than the combined areas point of disch arge, there shall be provisions made for
of inlet connections of all the safety valves with which properly draining the piping. The size <and arrange.
it connects ment of discharge	 piping	 shall be such	 that any

IN When a Y-base is used, the inlet area shall be pressure that may exist or develop will not 'reduce the
not less than the combined outlet areas. When the size relieving capacity of the relieving devices below that
of the boiler requires a safety valve or safety re lief required to protect the boiler.
valve larger than 4 !^ in. (114 mm) in diameter, two or
more valves having the required combined capacity
shall be used. When two or more valves are used on  HG-703	 PIPING
boiler,	 they	 may	 be	 single,	 directly	 attached,	 or
mounted on a Y-base. HG-703.1	 'Provisions for Expansion and Contrac-

tion, Provisions shall be made for the expansion and
HG-701.3	 Threaded Connec tions. A threaded contraction of steam and hot water mains connected

connection may be used for attaching a valve. - 	 - to	 boilers by	 providing	 substantial	 anchorage	 at
suitable points and by providing swing loints e when

' The mp or side of the bo iler 
than 

mean the :highest pnacucable eRegardlecs of type of connection used, the term -swing joi nts"
pen of the boder proper: but in no ease shall .the safety valves or means arrangements of pipe and fit tings, such m illustrated to
safety	 relief valves be located im 	 be boiler below the 	 lowest Figs. HG . 703.i and HG-703.2, which allow the piping to expand
persausible water level without impos ing excessive force on the M iler

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



Sea HG-710.4	 drain to. rnmmon naaa•r

wrsnon return

k.:dsv " ii—Ity raNm	 blown" vulva'
w pwnp 6:criurg•

12 in. minimvm

Feedw	 realm pump	 return IaoP cenru•Tian—	 Mpe'im O 'houd never bra I— than ©...
dleduhaa P IP" mere	 . nipple read 90 the. elbow,	

but ne+wr le•e nun at return loo p conn•nlon OAbe conne cted direct m	 nor mloa than	 permissible
bdiW rtaan heedrr
ender ream .-- `^eP level	 O

ream law a biller	 l^-' 6`Nj	
'The tarts W-ff I	 used n r,,

weaerww may	 .	 O`®	 Saction rnears a II clowaft valve'.

nom® W 	 dram velvw,.m p.p• connscr-
wa[er . hammer.	 1

	

©	 WbW dl mfn an depends
on boll a deaw

ner[tan r^®seer

mboiler

NOTES:
( 1 ) Return loop conal	 rncdon was, 	 to	 rtaalkn•¢m	 ckof che vsww	 wfton gry retu

0.	 mbut in soe Iwalltlaa a check valve ie a legal. requiramam. -- 	 -
(21 WIt. pump d	 piping	 26 R inamll AMiq check vslvas at pump discharge.
(3) H pump dlechertts is looped ohms normat boiler w 	 1-. install a spring-loaded check valve

N r
et

u
rn 

haadar and at pump discharge..
141 Whmaa supply pressures sn adequam, mekoup water may be introduced directly to a boiler

through an irMapondsm connection. Sea HG-705.
(5) Ratum connections shown for • multi ple boder insta llation may not always insure that the

system will operate properly. In order to main ta in proper water levels in multiple bolls! m italls-
none, it may be nec hrea ry to install su p plementary controls or suitable devices.

FIG. HG-103 .1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS IN BATTERY

Register, February, 1984, No. 338
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ARTICLE 7 — INSTALLATION REQUIREMENTS 	 Fig. HG-703.2

manual air vent, it used

expansion tank

heating simply	 alte rnate makeup water
feats w eyRem

drain valve with auitabla vent

L

See HG-7104

Pfepura - reducing

menuel	
...valve

au vent

	

menuel air vent	 ^-

common supply header

1

	

aliesila[0 Inw water	 e^ manual air vent	
manual ail van,

cutoff Coca, on (No,e 1)

it control connection

to boiler	 alternate low water

	

ASMC relief valve	 cutoff location (Note 1)

capped or

plugged T's	
to open drain

ng S YSte
/
	I 	 makeup water to sy rem

heat. 

return

iil(	 I

ffreturn	 preuure-reducing valve

1I
	

See HG-710.4	
heatlm (Note 2)

Boiler with Two Return Openings	 7'	 Railer with One Return Opening

	

blowoff valve (Note 3) 	 blowoff valve (Note 31

NOTES:
( 1) Recommended control. See HG-6M. Acceptable shutoff velvets or cocks in the connecting

Piping ma y be ins

ta

lled for convenience of control testing end /or service.
111 The comm 	 header stop valves may be lo ca ted on either . side of the check valves.
131 The term blown// valve as used in this Section means all blowoff valves, drain val ves, and

Pipe connections

FIG. HG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BOILERS IN BATTERY

Register, February, 1984, No. 338
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RG703.1-NG709.2	 SECTION rV - PART HG

boilers a re installed in batteries, so there w
il

l be no TABLE HG-709 .1
undue strain transmitted to the bo ilers. See Figs. HG- EXPANSION TANK CAPACITIES FOR GRAVITY

703.1 and HG-703.2 for typical schema tic arrange- HOT WATER .SYSTEMS

mints of piping incorporating strain absorbing joints Based on two-pipe system with average operating water

for steam and hot water heating boilers.
temperaturee	 radiationusing 

cast 
muff csowith

	
mission

with heat emission rate 150 Btu/hr sec it egtuvaltnt
it

HG-703.2	 Return Pipe Connections direction radia tion
(a) The return pipe connections of each bo

il
er

supplying a gravity ter= steam heating system shall
Egulvafeat 	 Tavur capacity,

Direct Rad latior , r so it	 gar
be so arranged as to form a loop substantia

ll
y as

:shown in Fig. HG-703.1 so that the water in each Up to	 350	 is
boiler cannot be forced out below the Safe water leve l. Up to	 450	 21

(b) For hand-fired boilers with a normal grate Inc, up to	 650	 24

the recommended pipe . sizes detailed as "A" in Fig.
Up to	 900	 30

up to 1100	 3 5
HG-703.1 are 1% in. (38 tart) for 4 sq ft (0.0037 m2) up to X1400	 40
or less firebox am at the normal grate litre, 2 t̂ 2 im (64 Up to 1600	 2-30
mm) for areas more than 4 sq ft (0.0037 m2) up to 14.9 up to loop	2-30

sgft (0.138.m") , and 4 in. (102 mm) for 15 sq ft (0.139 Up to 20oa	 2- 35

:ma) or more .
Up to 2400	 2-do

(c) For automatically fired boilers: which do not NOTE
have a normal . grate line, the recommended pipe sizes ( 1) For ryrtemf with or—, than 2400 W ft of in tahad a uvalam

deta
il

ed as "A" .. in Fig. HG-703.1 are 	% in. (38 mm) dire" vwta !miatim, it* r	 r od uveetty . of tens epahron tarvi

for	 boilers 	 minimum 'safety valve relieving
"1 be swear d m the t— of Leal lark capultyl 31 to h of
addlnonu eaWVak t ainct radlati-

capacity 230 lb/hr..(1130 kg/hr) . or less, 2!^ in. (64
mm) for boilers with mini	 am safety valve relieving
capacity from 231 to 2000.lb/hr (1137. to 9060 kg/hr)

..inclusive, and .4 in. (102 mm) for boilers with more HG707	 OM HEATERS

than 2000 . Ib/hr (9060 kg/hr) minimum safety valve (a) A heater for o il or other liquid harmful to boilerrelieving 
cap

ac
ity. operation shin not be i nstalled directly in the steam or

(d) Provision shall be made for c laning the interior water space within a bo
il

e r.
of the return piping at or close to the !m

il
er. (b) Where an external typ, hater for such service is

used, means shall be provided to prevent the int"Auc-
-:tioo into the boiler of oil or other liquid harmful to

boiler operation.

HG705	 '.FEEDWATER CONNECTIONS HG-709	 PROVISIONS FOR THERMAL

(a) Feedwater, makeup water, or water tremmem EXPANSION IN HOT WATER

shall be introduced into a boiler through the minim SYSTEMS

piping system. Alterna tively, makeup water or water All hot water heating systems incorporating hot
treatment may be introduced through an independen t water tanks or quid relief columnist shall be so mstaled
connection. The water flow from the independent as to prevent fteeaag under normal operating condi-.
connec

ti
on sha

ll
 not discharge directly against parts of tiona

the boiler 	 to direct radiant heat from the fire.
Makeup water or water: treatment sbal not be HC-709.1	 Systeoa With Open Expansion Task.

introduced through open
in

gs or connections p
ro

vided expansion tanV the system . is equipped with an open	 k

for inspection or cleaning, safe 	 valve, safety re liefty an indoor overflow from the upper .portion of the

valve, blowoff, water column, water gage glass, pros- expansion Lank shall be provided in addi tion to an
open ven t, the indoor overflow to be carried within thesure gage, or temperature gage.

(b) The makeup water pipe shall be provided with a building to a s ui table plumbing fixture or the base-

check valve near the bo iler and a stop valve or cock ment.

between the check valve and the boiler or be tween the HG-709.2	 Closed Type Systems. If the system is
'check valve and the return pipe system. of the closed type, an atrught tank or other suitable air
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A RTICLE 7 — INSTALLATION . REQUIREMENTS	 HG.709 .2-11113-710.4

TABLE HG -709.2 expansion of the water, the safety relief valve may lift
EXPANSION TANK CAPACITIES FOR FORCED periodically. If an expansion tank is provided, it shall

HOT WATER SYSTEMS be	 constructed	 in	 'accordance with	 Section	 VIII,
Based on average operating water temperature 195°F, Division 1, for a maximum allowable working pres-
a fill pressure 12 psig, and maximum operating pressure sure equal to or greater than the water heater. Except

30 psig	 -.
for prepressurized tanks, provisions shall be made for

-	 System volume" ' 	 Tank. Capacity, draining the tank without emptying the system. See
gal	 gal Fig. HLW-703 .2 for a typical acceptable installation.

100	 15
200	 30.
300	 45

... 400	 60
Soo	 75 HC-710	 STOP VALVES

1000	 150
,.2000	 300 HG-710.1	 For Single Steam Boilers, When a stop

NOTE: valve is used in the supply pipe connection of a single..
(1)	 Includes vo lume water in boiler, radiation, and piping, not steam boiler, there shall be one used in the return pipe

including expansion tank. A procedu re for estimating system connection.
volume and for determining expansion tank sizes for other design
conditions may be referred to in Chapter 10 of the 1964 edition
of the ASH RAE Guide and Data Book Applications. HG-710.2	 For Single Hot Water Hea ting Boilers z

(a) Stop valves ,shall be located at an accessible:..
point in the supply and return pipe connections as

cushion shall be installed that will be consistent with near the boiler nozzle . as is convenient and practicable,

the volume and capacity of the system, and it sha
ll
 be

of a ` single hot water -heating boiler installation to

suitably designed for a hydrostatic test pressure of 2 V^
permit draining the boiler without emptying the

times the allowable working pressure of the system.
system.

Expansion tanks for systems designed to operate above
(8) When the boiler is located above the system and

30 psi (207 kPa) shall be constructed in accord ance
can be drained without draining the : system, stop

with Section VIII, Division 1. provisions shall be
valves may be eliminated.

made for draining the tank without emptying the HG710,3	 For r Multiple . : Boiler Installations. A- <.
system, except for prepressutized tanks. stop valve sha ll be used in each supply and return pipe

HG-709.3	 Minimum Capacity of Closed Type connection of two or more boilers connected to a

Tank. The . minimum capacity of the closed type common system. See Figs. HG-703.1 and HG - 703.2.

expansion tank maybe determined from Tables HG-
709.1 and HG-709.2 per from the following formula HG-710.4	 Type of Stop Valve(s)

where the necessary information is available: (a) All valves or cocks shall conform with the
applicable portions of HF-203 and may be ferrous or

V, a H0.00041T — 0.0466)V,)/Ki p. IPr) — (Ps i P,)] .nonferrous.
I
	 ul

where
f r = minimum volume of tanks, gal
V = volume of system, not including tanks, gal
T = average operating temperature, 'F

Pe = atmospheric pressure, psi
Pj = fill pressure, psi
Pe = maximum operating pressure, psi

HG-709.4 Provisions for Tbermal Expansion In
Hot Water Supply Systems. If a system is equipped
with a check valve or pressure reducing valve in the

cold water inlet fine, consideration should be given to
the installation of an airt ight expansion tank or other
suitable air cushion. Otherwise, due to the thermal

(8) The rmnrmum pressure rating o a va ves or
cocks shall be at least . equal to the pressure stamped

upon the boiler, and the temperature rating of such
valves or cocks, including all internal components,
sha

ll
 be not less than 250'F (121'C)..

W Valves or cocks shall be flanged, threaded or
have ends suitable for: welding or brazing.

(d) All valves or cocks with stems or spindles shall
have adjustable pressure. type: packing glands and, in

addition, all plug type cocks sha
ll
 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 o pened or closed.

(e). All valv
es or cocks shall have tight closure when

under boiler hydrostatic test pressure.

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



126	 WISCONSIN ADMINISTRATIVE CODE
ILHR 42

HG710.5-N43,725.3	 SECTION IV —.PART. HG

HG-710.5	 Idendflcation of Stop Valves by Tap.. -	 TABLE HG-715
When stop valves are used,. they::shall be .properly SIZE OF BOTTOM BLOWOFF' PIPING
designated substantially as follows by tags . of metal or AND VALVES

other durable material fastened to them:
Minimum Required	 8lowoif

Supply Valve - Number O Safety or Safety Relief Valve. Capacity, 	 Valves
lb of steam/hr (Note (2)I 	 Site, in

Do Net.	 lose :without Also	 -..
cl—if Return Velve - Up to	 500	

%

Number () 501 to 1250	 1
1251 to 2500 -	 1 y.

Rcmm Valve - Numb' () 2501 to 6000	 1 I
Do Nov dose Without Alao

6001 am l larger	 2

clo®a Supply Valve - NOTESNumb ()
(1) The tevm blrnroff valve as uwd in Nis Section means all blovroff

valves, drain valve', and pipe con—lJons.
(2) To determine the dlscharye capacity of safety relief valves in

terms of Ohm, tae mileving capacity in lb of 	 steam/hr	 is
HG-715	 BOTTOM BLOWOFF. ORDRAIN

muniplied by 1000.

VALVF.

(a) Each boiler' shall have a bottom blowoff or
drain pipe connection fitted with :a valve or cock
connected with the lowest water :space `.practicable,
with the minimum size of blowoff" piping and valves as
shown in Table HG-715.': Drain and;blowo0' valves
may be installed in the piping adjacent to the boiler as
shown in Figs. HG-703.1 and HG-703.2.

(b) Any discharge :piping coaax:ted to bottom
blowoff and/or bottom drain connection shall be full
size to the point of discharge. 5.

(c) The minimum pressure rating :ofblowoff or
drain valves and/or cocks shag be equal to the

pressure stamped on the boiler but in no case less then
30 psi (207 I Pa). The temperature rating of such
valves and/or cocks shall be not less than 250'f
(121-C).

HG-720 SUITING

Boilers of wrought materials of the wet-bottom rypc
having an external width of over 36 in. (914 elm) shell
have riot less than 12 in. (305 rem) between the bottom
of the boiler and the Ooorlinc, v+ith access for
inspection. When the width is 36 in. (914 .mm) or less,
the distance between the bottom of the boiler and the
Ooorline shall be not less than 6 in. (152 mm), except
that, when any part of the wet bottom is not farther
from an outer edge than 12 in. (305 mm), this distance
shall be not less than 4 in. (102 mm).

'Buden havma a upauly of 25 pl 195 0 or lean are eaempt from
the above «quucmata u=pt tbm tb y moat have • ,, m. (19
mml Pape roc mammum drain -1—

Register, February, 1984, No. 338
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EXERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION VIII

PRESSURE VESSELS

1980 EDITION
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INTRODUCTION

SCOPE

U-1	 SCOPE'

(a) For the scope of this Division, pressure vessels
are containers for the containment of pressure, either
internal or external. This pressure may be obtained
from an external source, or by the application of heat
from a direct or indirect source, or any combination
thereof.

(b) This Division is divided into three Subsections.
Subsection A consists of Part UG, coveting the
general 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 vessels. It consists of Pans UW, UF,
and UB, dealing with welded, forged, and brazed
methods, respectively. Subsection C covers specific
requirements applicable to the several classes of
materials. used in pressure vessel construction. It
consists of Parts UCS, UNF, UHA, UCI, UCL, UCD,
and UHT, dealing. with carbon and low-alloy steels,
nonferrous metals, high-alloy steels, cast iron, clad
and lined material, cast ductile iron, and ferritic steels
with properties enhanced by heat treatment, respec-
tively.

(c) The following classes of vessels are not consid-
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, engines, and :hydraulic or pneumatic cylinders
where the primary :design considerations and/or
stresses are derived from the functional requirements
of the device

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

'In those appticatm. where there are laws or mgulatmm .sued
by Municipal, state, P—metal or Federal Authonues --mg
preseure v es ensels, th lava or regulations should he re -wed to
detmnine site, or xrvYCe gmitations of the cov-rage which may be
d7 rent or more restnetive than those given in this paragraph.

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

(5) piping components, such as pipe, flanges,
bolting, gaskets, valves, expansion joints, fittings, and
the pressure-containing pans of other components.
such as strainers and devices which serve  itich
purposes as mixing, separating, snubbing, distributing,
and metering or controlling flow, providing that
pressure-containing parts of such components are
generally recognized as piping components or accesso-
ries

(6) vessels with a nominal water-contatning ca-
pacity of 120 gal (454 1) or less for containing water"
under pressure, including those containing air, the
compression of which serves only a cushion

(7) a hot water supply storage tank heated by
steam or any other indirect means when none of the
following limitations is exceeded:

(a) a heat input of 200,000 Btu/hr (58.6 kW)
(b) a water temperature of 210TF (99'C)
(c) a nominal water-containing capacity of 120

gal (454.1)
`(8) vessels 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, width,
height, or cross section diagonal not exceeding 6 in.
(152 ` mm), with no limitation on length of vessel or
pressure

(d) The rules of this Division have been formulated
on the basis of design principles and construction
practices . . applicable to vessels designed for pressures
not exceeding 3,000 psi (20 670 kPa). For pressures
above 3,000 psi (20 670 kPa), deviations from and
additions to these rules usually are necessary to meet
the requirements of design principles and construction
practices for these higher pressures. Only in the event
that after having applied these additional design
principles and construction practices the vessel still

'The water may contain additives prov,ded the Ruh point of the
Nueou solution at umosphenc pru,mm a I g 5'F (85'C) rn higher.

Register, February, 1984, No. 338
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U-I–Ud	 SECTION VIII — DIVISION I

complies with all of the requirements of this Division this Division to be fully radiographed,. which are not
may it be stamped with the applicable Code symboL provided with quick actuating closures (see UG-35)

(e) In relation to the geometry of pressure-contain- and that do not exceed the following volume and
ing parts, the soup of this Division &ball include the pressure limits may be exempted from inspection by
following: Inspectors, as defined in UG-9I, provided that they

(1) where external piping is to be connected to comply in all other respect with the requirements of
the vessel: this Division:

(a) the welifing end connection for the first (1) 5 cu R (0.14 ms) in volume and 250 psi (1720
circumferential joint for weld connections kPa) design pressure, or

(b) the first threaded joint for screwed	 - (1) 1'y an R (0.04 ms) in volume and 600 psi
dons (0140 On) design pressure

(e) the face of the first hangs for bolted, In an Aumbly of vessels, the limitations in (1) and
hanged connections (2) apply to each vessel and not the assembly as a

(d) the bm. seeding surfaat for proprietary . whok. Vessels .fabricated in accordance with this rule
mmections or filimp shall be marked with the "UM" symbol in Fig. UG-

(2) wltrao tionpraimme pasta us r.ddad directly . ... 116, sketch (b), and with the data required in UG-116.
to eithsr the internal or eatWmA sN&oa of a pressure r&r^ficates of compliance shall satisfy the require-
vcz,:r1, the weld attaching the purr to the vc,,ad (see meant ofUG•120(a).	 ,.	 .
UG-54, UG-55 and Appendices D and G)

(3) preuuuretadamg acv. v for veer! openings,
Such as mnnitnlft and hay: dhal- w-vm

(4) tits first seeding surface for proprietary fittings
GENERALfar sjlvch rules are not provided by this Division, Such ....

as gages and iostrumsub U-2
09 The scops of the Divides includes proviniaan

for pressure rda devices necessary to satisfy the (a) The suer or his designated agent s shall establish

requirements of UG-12S through UG-136 and the designrequinamems for 	 taking

dix 11. into considerationtion factorsassociated with normal

(g) Unfired steam	 sa defined in..Section I operation,and inch other conditions as startup and

shall be cons"cted inaccordance with the mks of shutdown.
Section I or this Division [am UG-125(6) and UPI- Such consideration shat, include but shall not be

2(c)] limited to, the following:

The following pressure vesselsin which Steam is (1) the used for oormaion 	 beyond

generated shall be constructed in accordance with the those specifieby the rules of this Division (ace UG-

mks of this Division: 25)i

(1) vessels (mown as evaporators or heat ex- (1) the definition of lethal services. For example,

changers am UW-2(a).

(1) vessels in which steam is generated by the us the need for postweld beat treatment beyond

o( beat resulting from operation of a psocarmg system therequirements of this Division and dependent on

containing a number of pre ssure vestals such as used service conditions'

in the mmuiactote of ch®iml and	 prod- (4) for pressure vessels in which steam is gener-

ucts sted, or wateris heated [am U-1(g) and (h)] the need

(b) Pres s are vessels or 
parts subed to direx firing for pipim valves, immiuments, and fittings to perform

ft= the combustion of fad (gol{d, liquid, or gssaimsA the flunctions coverall by PO-59 through PG-61 of

which are act within the Scope o(Switionat I, II& or IV sectionI.

may be constructed inaccordance with the mks of
this Division [see UW-2(d)].

(() Any pressure 	 which mom all of the
tequiremeab of thin Division, including those for
inspection, may be .stamped with the Code "U"
symbol even though . exempted from Such stamping. .

(0 Pressure vessels 	 of tie covered in
(c). (g), and (h) that era not required by the 

rules 
of

Register, February, 1984, No. 338'''
Boiler and Pressure Vessel Code
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PART UG —.GENERAL REQUIRENtENIS

PRESSURE RELIEF DEVICES

UG-125 GENERAL

(a) All pressure ::vessels within the Scope of this
Division, irrespective of size or pressure, shall be
provided a with protective devices in accordance with
the requirements of UG-125 through UG-136.

(b) An unfired steam boiler, m defined to U-1(g),

shall be equipped with pressure rehef devices requtfed
by Section I insofar as they are applicable to the
service of the particular installation.

(c) All pressure vessels other than unfired steam
boilers shall be protected by 'a pressure-relieving
device that shall prevent the pressure from rising more
than 10% above the maximum' allowable working
pressure except as permitted in (1) and (2). (See UG
134 for pressure settings )

(IJ when multiple pressure relieving . .devices are
provided and set in accordance with UG-1341 a), they

s Safety devim need not he provided by the weal manufacturer.
but overp-re poxecuon shall be provided poor tr, planing the
-1 n, se-
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UG-125-UG-136	 SECnON VIII — DIVISION I

sha
ll
 prevent the pressure from rising more than 16% less than 1.25 times the set pressure of the reli ef device

above the maximum allowable worsting pressure. nor more than twice the maximum a
ll

owable working
(2) Where an additional hazard can be created by pressure	 of the	 vessel.	 Addi tional	 may	 be

.exposure of a . pressure vessel to fire or other uaexpect- installed if desired .
:ad sources of external heat, supplemental pressure or a reclosing pressure(,9 Pressure relief valves 	oa
re

li
eving devices .shall: be installed to p rotect against relief devicexil may be used as protective devices.

excessive pressure.: Such supplemental pressure rehev- Nou eclosing pressure relief devices may be used
ing devices shall be capable of preventing the pres sure either alone or, if applicable, in combina tion with
,from rising ...mo re , than 21% above the maximum safety or safety relief valves on
a
ll

owable working presaure. The same pressum
a4

eliev-
sits devices may be used t0 iafy the cap

acity NO"1^ Um of	 of	 amy d
w	 o®mmmg	 t	 y m^1Yr a r-='r7

requirements of (c) or (c)(1) and this paragraph «	 yet.	 a	 of 	 •.,a _—A

provided the pressure setting requirements of UG- by 6.kap d—W be a	 "° of Iba
are met,	 -:134(x)

by	 bee	 7m w
.ice

(3). Pressure relief devices , intended primarily for
rW— d	 war W.	 vh- wry

d	 rea .—y be
protection against exposure of 	 pressure Vessel to fire
or other unexpected sources of external best installed that sin to opet-ath completely	 with

liquid	

&h a ll	 re of
liquid shall is equipped with liquid rend valves,

on vessels having no permanent supply connection and
nnl	 Dili	 t.protected

perures of oouref ig-used for storage at ambient tem	 at (h/ The protective devices 
required in (a)	 not

crated 
li
quefied coin	 sa. are excluded from

installed directly on n pressure v	 when the
the requiremen ts of (c)( 1) and (c)(2), provides:........

srei
of	 is external to the v	 and is under

(a) the relief dev^s are capable of preven ting such puree con t rol that the	 in the ve;_eisuch
the pressure from rising more thin 20% above. the

allowable working Ares-cannot exceed the	
l

maximum a
ll
owable working pressure of the v g tear ar

. permitted
(b) the set pressure of these .devices . shall not sere at the oprr'a). 	tempetstttre except as

m (c) (sere UG - 9g).
exceed the maximum allowable working pressure of
the vessels: NOTE	 rmtiane yW— and	 or

(c) the gels have sufficient u llage to avoid a =tfW	 M...	 fm pdm opattad valm m

liquid fu ll condi tion:
uo-I:a b) a a a.	

r^	
dy p.-,, w

.	 was
(d) the maximuu; a llowable working pressure

of the vessels on which these devices are installed is (i) Safety and .tafety relief valves for steam service

greater than the Vapor prc-_sure of the stored liquefied &ban meet the requiremen ts of UG - 131(b)..
compressed gas at the inaximum anticipated temper-
ture" that the gas w ill reach under atmospheric
condi tions: and UG- L26	 PRESSURE RELIEF VALVES"

te) pressure relief: valves used to sausfy these
(a) Safety, safety relies, and relies valves shall be ofprovisions also comply with the requiremen ts. of UG- the direct	 landed type.129(a)( 5), UG-131(c)(2), and UG-I34(eX2).
(b) Pilo

t
t	 rates	 trrc relies Valves 	 be

ope

(d) Pressure relieving devices shall be constructed.
used, provided that the p

il
ot is self.sctuated and the

located, and installed so that they are read
il

y
ble for inspection and repair and so that they cannot
be readily rendered inoperative (see Appendix NO, and ' A	 Idly aeAw n e	 ®hsh is

should be selected on the basis of their intended m rime and	 Las	 Bow (	 ease
s..dk— haw	 A

service. I,iW dsrrca r e K— rabd davrm dssipul m
(e) if a pressure indicating gage is provided to A.

determine	 the	 vessel	 pressure ... at or	 near the set nA aVely:.1.. a p,onre and vdw	 by urkt sealer

pressure of the retie. device, .Doe .should be sel ected sod	 by rapes	 m pop 0000a. A rd4/..:
wf. :n 	 rmht relw W by .1. wnc pry re

that Is graduated with an 
upper limit that u n either ah b aP— m Wwmtroa . usevu them	 urn u

.pe—g pronwn A m/cry rvUf .1. u a	 relief rd.
d— tan m by npd op—S ur pop -- ar by ^pm g .

1°Fur We purp,xe of Wee rules gaan aR ,vwulerM a tk
l+mPornoo to We wcreuae 'w P__ over Wes spina' pewees.
dromdwg m̀ appH.— A ppbr oprmrd p— rein)' W. u a

I	 auWUOm having	 vapor . p groru thin 10 p,u At le(PF
subsi

e —W rdg dev 	 uicep--pure . ^,hd valve w which W	 ieno
c®brmd mLb sad u c	 iroad by a saLf—umed s ahAry

J°Normdty On t	 penave shades oa be Ire thin 115T (46'C). P_ relid valve.

Register, February, 19E4, No. 338
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PART UG — GENERAL REQUIREMENTS	 U13, 126-UG- 127

main valve w il l open . automatica lly at not over the set each	 lot	 of , rupture. disks. -made	 front 	 same
pressure and will discharge its full rated .capacity if mate rials and of the same size as those to be used,
some essential part of the pilot should fail shall be burst	 to ve

ri
fy that	 the stamped	 bursting

(c) The spring in a pressure relief valve in serv ice pressure falls within the manufactu ri ng design range
for pressures up to and including 250 psi (1720 kPa) at the coincident disk temperature. At least one disk
shall not be reset for any pressure more than 10% shall	 be ..burst,. at room temperature. 	 Th e stamped
above or 1 0%a below that for which the valve is ra ting at the ,^pecified:disk temperature shall be the
marked. For higher pressures, the spring shall not be average of the bursts at coincident disk ( emperature.
reset for any pressure more than 5% above or 5% 12) At least four sample rupture disks, but
below that for which the safe ty or relief valve is not :less than 5%, from each lot of rupture disks, made
marked. from the same mate ri al and of the same size as those

(d) The set pressure tolerances, plus or minus, of to be used, shall be bunt at four different tempera-
pressure relief valves shall not exceed 2 psi (13.8 kPa) tures,;':distributed	 over -the	 applicable	 temperature
for pressures up to and including 70 psi (483 kPa) and range .for. which the disks will be used. These data
3% for pressures above 70 psi (483 kPa).	 - shall be used to establish a cu rve of bursting pressure

versus temperature for the lot of disks. Th e stamped
rating	 at 	 the coincident disk	 temperature shall 	 be
interpolated from this curve

UG-127	 NONRECLOSING PRESSURE
(3) For	 pre-bulged,	 'solid	 metal	 disks	 or

RELIEF DEVICES
graphite disks only, a `:curve of percentage ratio at
temperatures other than ambient may be established

(a) Rupture Disk Devices"' as in (2) above, using one size of disk for each lot of
(1) Genera) mate rial At least four bursts at four different tempera-

(a) Every rupture disk shall have a stamped tures shall be used to estab lish the above cu rve over
bursting	 pressure	 within	 a	 manufacturing	 design the applicable temperature range. At least two disks
ranget0 at a specified .disk temperature, it shall be from each lot of disks, made from this lot of mate ri al
marked with a lot num ber, and sha

ll
 be gtiaranteed by and of the same size as those to be used, shall be burst

its manufacturer to bu rst within 5% . (plus or minus) of at ambient temperature to establish the room tempera-
its stamped bursting pressure at the coincident disk ture rating of the lot of disks
temperature. The percent change of bunting pressure taken from

(b) The stamped bunting .pressure within the the above curv e shall be used to establish the stamped
manufactu ring design range at the coincident disk rating at the coincident disk temperature for the lot of
temperature shall be de rived by one of the following disks
methods. All the tests of disks fora given lot shall be f2) Capacity Raring
made in a holder of the same form and dimensions as (a) The calculated capacity rating of a rupture
that with which the disk is to be 

used. disk	 device shall	 not .exceed a .value based on	 the
(U At leosr two sample rupture disks from applicable theore tical formula Isee (;G-131) for the

venous media multiplied by:

p1 A rupmre disk dente in a nmrreciosme pressure re lief deice A	 ° C-thcienl
warted by mitt static pressure . and designed to function by the
bunting of is prasure.:contamang . cha t.	 A.: raprun disk is	 the
p-- contauung	 it prmure.—acre element of a tupture The 

ar
ea A (square inches) In the theoretical formula

d isc device. A Yupmre disk hold', is the snuerura which encloses

and clamps the rupture :disk in posi tion. Rupture d isks may be shall	 be the minimum net area existing after disk

designed in several conagundons, such as plain flat, pre-bulged or burst '12
reverse buckling. and maybe made of e ither ducti le or..bmde - . (b) In .lieu of the method of capacity rating in
mate,rod; rupture d isk material u not .required to. conform to an
ASME spociacauon. Th e maternal of the rupture disk .holder shall (a) above, a manufacturer may have the Capacity of a

be listed in section 11 and that given rupture disk device design certified for the Kt,
•a be manuf outing design wage is a range of pressure mthin
which the : average bu rst pressure of.tat disks must fall to he
accep table for a particular req ui rement as agreed upon between the _..,_
rupture disci 'manufacturer and the :user or his agent	 The disk 1-The	

a	
v flu.w 	 tie calculated n	

a
et a	 Hier a

shrill be marked at the average . burst preasure of all test disks complete hurst „f the Jukfewith apprnpnaie alluwwnrtin acv
aaTbe specified disk	 tempera ture supplied	 to the rupture disk arucuand mamben which may reduce the net now are. ihrnugh
manufacture, . iball be the expected temperature of the disk when the rupture disk device. The net flow area for sizing purposes shall
an emergency -.union rasa and the disk is ..pods m rup ture not	 xceW the nominal pipe ire area ,d the capture disk device

Register, February, 1984, No. 338
Boiler and Pressure Vessel Code
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the rupture disk (or in an y other outlet that may be	 means fail, the device will achieve full opening at or
provided) will not clog the outlet.	 below its set pressure Such a device . may not be used

(7) The bonnet of the safety relief valve shall 	 in combination with any .other pressure relief device.
be vented to prevent accumulation . of pressure.	 The .tolerance	 on opening ..,point	 shall	 not	 exceed

(b) Breaking Pin Device"	 ±5%.
(U Breaking pin devices shall not be used as	 (1) The calculated capacity rating of a spring

single devices but only in combination between the	 loaded nonreclosing pressure relief device shall not
safety or safety relief valve and the vessel. 	 exceed a value based on the applicable theoretical

(1) The space between a breaking pin device and 	 formula (see UG-131) for the various media,multi-
a safety or safety relief valve shall be provided with a	 plied by: X = Coefficient = 0.62.
pressure gage, a try cock, a free vent, or suitable 	 The	 area	 A ..(square	 inches)	 in	 the -theoretical
telltale indicator. This arrangement . permits detection	 formula shall be the flow area through the minimum
of breaking pin device operation or leakage. 	 opening of the nonreelosing pressure relief device.

(3) Each breaking pin device shall have a rated 	 (3) In lieu of the method of capacity rating in (2)
pressure and temperature at which the pin will . break.	 above, a manufacturer may have the capacity of a
The breaking pin shall be identified to a. lot number	 spring	 loaded	 nonreclosing	 pressure	 relief device
an d shall be guaranteed by the manufacturer to break 	 design certified in general accordance with the proce-
when the rated pressure, within the following toter- 	 duress of UG-131, as applicable.	 -
ancm. is applied to the device •.	 ---	 -

Haa•.d Pressure. psi

Minimum	 Maximum	 Tolerance, Plus or Minus: psi	 tic-128	 LIQUID RELIEF VALVES
_

w	 Iso	 s	 Any liquid relief valve used shall be at .least %x in.
IS.1	 '-75	 10	 von	 i	 size.
p6	 175	 1 S

	 pipe

(4) The rated pressure of the breaking pin plus
the tolerance in psi (kPa) shall not exceed 105% of the 	 UG-129	 MARKING,_
maximum allowable working pressure of the vessel to
which it is applied.	

(o) Safety, Safety Relief, and Pilot Operated Pressure
w 

(S) The rated pressure at the coincident operating	
Relief Valves	 Each safety, safety relief, and pilot

temperature's shall be verified by breaking two or	
operated valve /z tin. 

manufacturer
and larger shall be

more sample breaking pins from each lot of the same 	
Plainly	

t
marked to the

such 
afaay 

that
or assembler with

material and the same size as those to be used. The lot 	
the required

obliterated
data in such a way that the

marking may will
size shall not exceed 25. The test shall be made in a 	

not b	 bbhterated in service. The mark ng mey he

device of the same formand . pressure dimensions as	
Placed on the valve or on a plate or plates securely

that in which the breaking pin is a be used.	
fastened to the valve. The Code symbol shall be

(c) Spring	 Loaded	 Nonreclosmg	 Pressure Relief	
stamped on the valet	 nameplate, but the other

Device	
required data may be stamped. etched, impressed, or

ll) A spring loadednonreclosingpressure relief. 	
cast on the valve or nameplate. The marking shall
include 	 following

device, pressure actuated by means. which permit the 	
ude	 :

spring loaded portion of the device to open at the 	
(	 the name or identifying trademark of the

specified set pressure and remain open until manually	
manuffaacturer,

reset, may be used provided the design of the spring 	
(2) manufacturer's design or type number;

loaded nonreclosing device is such that if the actuating	
(3) size	 in,	 (the pipe size of the valve inlet);
(4) set pressure—psi;

--	 (5) capacitycu ft/min of air (60°F —it
' ' A brc	 -	 y Pin dente n it nonreclosmg pressure relief desnce	 psia). Valves that are capacity 	 in accordance
-1  h	 let static pressure and .designed to function by the
brtaksbe of ,, loadaarrymg section of a pin 	 .Pp.- a	 with UCrl31(c)(2) shall also be marked ?'AI 20%
pressure c,,  lmng mernber. A breaking pin is the load-carrying	 CAP
element ,,I s hreskmg pin deuce. A hrea.hng pin hnunng is the	 (6) capacityJb/hr of saturated	 steam	 for
structure	 w	 ni
mate rud of the housing shall be lined in section 11 and in this

which	 encloses	 the 	 pin	 mechanism	 The	 valves certified on steam	 or complying. with UG
D	 731(b),
ial b,	 rpwified	 temperature	 supplied	 to	 the	 breaking	 pm.'
manufacturer shall be the temperature of the breaking pin when an	 NOTE In addition, the manufacturer may mdiente the eapoe,ly in
emergency c mhunn ewes and the put is expected to break. 	 ,.be, fluids oee Appendix 1'.l.

Register, February, 1984, No. 338
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FIG. UG-129 OFFICIAL SYMBOL na tion with breaking pin devices shall be marked in
l	 FOR STAMP . TO DENOTE THE accordance with UG-129(a). In addi tion, the rated

U

^
V	 AMERICAN SOCIETY OF pressure sha

ll
 be marked on the breaking pin and the

MECHANICAL ENGINEERS' breaking pin housing.
STANDARD (e) Liquid Relief Valves	 Each 

li
quid relief valve

sha
ll
 be marked with the following data:
(1) name or identifying trademark of the manu-

facturer

(2) manufacturer's design or type number
( 7) year built, or alterna

tively, a coding may be (3) size	 in (pipe size of inlet)
marked on the valve such that the valve manufacturer (1) set pressure 	 psi

can identify the year built. (S) relieving capacity 	 40 of water/min
(8) ASME Symbol as shown in Fig. UG. 129. at 70`F

Valves smaller than % in. pipe si ze are exempt from (1) Ruptu
re
 Disk Devices Every rupture disk sha ll

requirements (3), ( 5), and (6). Requirements (1), (2), be plainly marked by the manufacturer in such a way

(4), (7), and (8) may be marked on tags attached . by that the marking will not be obliterated in service. The

wire, adhesive, or other means suitable for the service rupture disk marking may be placed on the Range of

conditions the disk or on a metal tab permanently attached

(b) Safety and safety relief valves cetaacd for a thereto." The marking shall include the following:

steam discharging capacity unric; the proviaioas. ` . of (1) the name or identifying trademark of the

Section I and bearing the odicisl Code syrnbol st amp manufacturer

of Section I for safety valves may b, used on pressu
re (2) manufacturer's design or type number

vessels. The rated capacity in t-ars of other fluids (3) lot number

shag be determined by the method of conversion given (4) size
in Appendix 1 1. [Sea UG. 131(h).] (5) stamped bunting pressure	 psi

(e) pressure Relief Valves in Combination with (6) coincident disk temperature	 TF

Rupture Disk Dtvkn Pressure relief valves in combi . (7) capacity	 lb of saturated steam/hr,
nation with rupture disk devices shall be marked with or	 eu ft of air/min (60°.F and 14.7 Pais)

the capacity established in	 with UG- N0TF_	 In ddituiti. the awnNevnrres =y im;®in dw =T=ry
127(ax3xbx2) or UG-127(&X3) (b)(3), in addition to in W^.	 8rids(m App idis 11).
the mulling of UG-129(u) and UG- 12S(f). The mark- Items (1), (2), and (4) sha

ll
 also be marked on the

ing may be placed on the valve or on a plate or plates rapture dick holder.
securely fastened to the valve The marking shall (g) Spring Loaded Nonreclasing Pressure Relief
include the fo

ll
owing: Device& Spring loaded nonreclosing pressure relief

(1) A combination with capacity certified per devices shall be marked in accordance with UG- 129(a)
UG-l27(ax3)(bx2) shall be marked, prior to installs-

except that the Code symbol stamp is to be app
li

ed
Lion, as follows: only when the capacity has 	 established and

(a) ap=ty of combination	of certified in accordance with UG-127(c)(3) and all
satu rated steam/hr or	 cu ft of air/min

other requirements of UG-130 have be.::n met.
(6(rF and 14.7 pain)

(2) A combination with capa city certified per
UG-127(ax3)(bx3) shall be marked by the responsible
manufWatrer, Y follows:

(a) name of manufacturer of valve
(b) de

si
gn or type number of valve

(c) uama• of manufacturer of rupture disk
device

(d) design or type number of ruptu re dials
device

(e) capacity of combination	 ib of
saturated ateam/hr or_______cu ft of air/min
(60'F and 14.7 par)

(d) Prevum Relief Valves in Combination with
Breaking Pin Devices pressure relief valves in cous in-

Register, February, 1984, No. 338
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exposure to fire or other sources of external heat, shall
have a	 relieving capacity.: sufficient 	 to prevent	 the
pressure	 from	 rising	 more : than	 21%	 above	 the
maximum allowable. working pressure of the vessel
when 

all
 pressure relieving devices are blowing.

(c) Vessels connected 	 together	 by a system	 of
adequate piping not containing valves which can
isolate any vessel may be considered as one unit in 	 .
figuring the :requited relieving capacity of pressure
relieving safety devices to be furnished.

(d) Heat exchangers and similar vessels shall be
protected with a relieving device ofsufcient capacity
to avoid overpressure in cam of an internal failure.

(t) The official rated capacity of apressure relieving
safety device shall be that which is stamped . .. on the
device and guaranteed by the manufacturer.....

(t) The	 rated	 pressure	 relieving	 capacity	 of a
pressure relief valve for other than steam or air shall
be determined by the method of conversion :gives[ in
Append ix 11.

(g) To prorate the relieving capacity at any reliev.
log pressure greater than 1.10p, as permitted under
UG-123, a multiplier may be applied to the official
relieving capacity of a pressure relieving device as
follows:

P+14.7
I.IOp +	 14.7

where
P-relieving pressure, psis
P — set pressure, Frig

UG-134	 PRESSURE SETTING OF
PRESSURE RELIEF DEVICES

(a) When a single pressure-relieving device . is used.,
it shall be set to operatem at a pressure not exceeding
the maximum allowable working pressure of the

UG-133	 DETERMINATION OF PRESSURE vessel. When the required capacity is provided in more
RELIEVING REQUMEWENTS than one pressure-relieving device, only one device.

(a) Except as permitted in (b), the	 capac-
need be set at or below the nlalimulm allowable

ity of the presspressure-relieving devices connected to any
working pressure and the additiou	 dev	 may beking

vessel or system of vessels for the release of a liquid,
but in uo caseueset 	 at higher pressures but	 at

air, steam, or other vaporshall be sufficient to carry

s	
e1	 higher than 1039'0 of the maximum allowable

.
off the maximum .quantity that can be generated or

working	 except as provided in (b).

(
b) 

Protective
P otmure, 

devices	 in
supplied to the attached equipment without permitting against excessive pressure

pr 
sesssure

a rise in pressure within the vessel of more their 16%
protection 	 e cau

aused 
bycaused by exp-o

"

above the maximum allowable working pressure when
the pressure-relieving devices are blowing. "Set to opetaw meta' We set prtaaure of a p cs"'re reGef . valve or

of
(b) . Protective devices as permitted in UG-123(c)(2), d	 - .s —18 pe of 'b "aia,(vim	 evice;	 u

as protection against excessive . pressure caused by devtoe

Register, February, 1984, No. 338
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sure to fire or other sources of exte rnal heat shall be
set to operate at a pressure not in excess of 110% of

the maximum allowable working pressure of the
vessel. If such a device is used to meet the require-
ments of both UG-125(c) and UG-125(0(2), it shall be
set to operate at not over the maximum allowable
working pressure.

(e) If the operating conditions of a valve are
changed so m to require another spring rated for a

different pressure, the relief setting shall be adjusted
by the manufacturer or by an individual ce rt ified by
the :manufacturer of that safety valve; the valve shall
be remarked by either of them in conformance with
UG-129.

(d) The pressure at which any device is set to
operate shall include the effects of static head and
constant back pressure.

(e)(1) The set pressure tolerance. plus or minus. or
pressure relief valves shall not exceed 2 psi (13.8 kPa)
for pressures . up to and including 70 psi (483 kPa) and
3%. for pressures above 70 psi (483 kPa), except as
covered in (e)(2).

(2) The set pressure tolerance of pressure relief
valves which comply with UG-125(c)(3) shall be
within —0%, + 10%.

UG-133 INSTALLATION

(a) Safety, safety relief 
and pilot operated pressure

relief valves, and nonreclosing pressure relief devices
shall M connected to the vessel in the vapor space

:above any contained liquid or to piping connected to
the vapor space in the vessel which is to be protected

(b) The opening through all pipe and fittings
between a pressure . vessel and its pressure-relieving
device shall have at least the area of the pressure-

relieving device inlet, and the flow characte ristics of
this upstream .system 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-reliev ing device. The opening in the vessel
wall shall be designed to provide direct and unob-
structed flow between the vessel and its pressure-
relieving device.

(c) When two or more required pressure-relievmg
devices are placed on one connection. the inlet inte rnal
cross-sectional area of this connection shall be at least

`equal to the combined inlet areas of the safety devices
connected to it, and the flow characteristics of the
upstream . system shall satisfy the requirements of (b).

'(d) Liquid relief valves shall he connected be low the
normal liquid level.

(e) There ,hall be no intervening ,cop %aloes he-
tween the vessel and its protecme device or devlces..it
between the protective de%tee or devices and the p oint

of discharge, except
Ali when these stop valves are so constructed or

positively controlled that the closing of the maximum
num ber of block valves possible at one time will not
reduce the pressure relieving capacity pro%ided b, the

unaffected re lieving devices be low the required rehex-
mg capacity; or

t2) under conditions set fo rth to Appendix M.
t^7 The safety devices on all vessels shall be so

installed that their proper functioning w il l not be
hindered by the nature of the vessel's contents

tg) Discharge li nes from pressure relieving safety
devices shall be designed to fac ilitate drainage or shall
be fitted with drains to prevent liquid from lodgin g in
the discharge side of the safety device. and such lutes
shall lead to a sate place of discharge The size of the
discharge lines shall be such that an y pressure that
may .exist or develop will not reduce the rehevmg
capacity of the re lieving devices below that required to
properly protect the vessel. (See UG-13 111a) (8) and
Appendix M.(
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FOREWORD

The general philosophy underlying this Power Piping Code is to parallel those provisions of Section I, Power
Boilers, of the ASME Boiler and Pressure Vessel Code, as they can be applied to power piping systems The
Allowable Stress Values for power piping are generally consistent with those assigned for power boilers. This Code
is more conservative than some other piping codes, reflecting the need for long service life and maximum reliability
in pow" plant installations.

The Power Piping Code as currently written does not differentiate between the d sign, fabrication, and erection
requirements for critical and noncritical piping system& except for certain stress calculations and mandatory

znondestructive tests of welds for heavy wall, high temperature applications. The problem involved is to try to reach
agreement on how to 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 definable, so that the need
for the many different. piping coda will be overcome.

There are many instances where the Code serves to warn a designer, fabricator, or erector against possible pitfalls;
but the Code is not a handbook, and cannot substitute for education, experience, and sound engineering judgment

The Code never intentionally puts a ceiling limit on canse rvotimc A designer is firm to specify more rigid
requirements as he feels they may be justified. Conversely, a designer who is capable of a more rigorous analysis than
is specified in the Code may justify a less conservative design, and still satisfy the basic intent of the Code.

The Power Piping Committee strives to keep abreast of the current technological improvements in new materials.
fabrication practices, and testing techniques; and endeavors to keep the Code updated to permit the use of acceptable
new developments.

Register, February, 1984, No. 338
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INTRODUCTION

The Code for Pressure Piping, 63 I. consists of a number
of Sections, which collectively constitute the Code Herei-
nafter in this Introduction and In the text of this Code Sec.

tion 1331 1. when the word "Code' is used without Identifi-
wtion to another specific Code Section, It means this Code
Section

The Code for Pressure Piping sets forth engineering re-
quirements deemed necessary for safe design and construc-

tion of prang systems. While salety is the basic consideration
of this Code, this factor alone will not necessanly govern the
final specifications for any pressure piping system The de.

signer is cautioned that the Code is not a design handbook
The Code does not do away with the need for the engineer
or competent engineering judgment

The Code contains basic reference data and formulas nec-
essaryfor design It Is Intended to state these requirements In
terms of basic design principles to the fullest possible extent,
supplemented with specific requirements where necessary to

obtain uniform interpretation of principle It contains prohi-

bitions In areas where practices or designs are known to be
:unsafe In other areas the Code contains warnings or "flags"
where caution is known to be necessary, but where it Is felt
that a direct prohibition would be unwise.

The Code mcludm:
I1 1 material specifications and component standards which

have been accepted for Code usage;
Ql the designation of proper dimensional standards for the

elements comprising piping systems,

0/ requirements for the design of component parts and
assembled units, Including necessary pmpe supporting ele-
ments:

' 14) requirements for the evaluation and limitation of

stresses, reactions, and movements associated with pressure,
temperature, and external flutes.

rSi requirements for the fabrication, assembly, and erec-
t'.. of piping systems.

(61 requirements for testing and inspecting of elements
before assembly or erection and of the completed systems
after erecnnn

The components of pining systems shall comply with the
Specifications and Standards listed in the Code Compliance

with this .Code requires that fundamental pnnaples be fol
lowed and that materials or practices not specifically ap-
proved under this Code, but which are not prohibited by the

Code, be qualified for use as set forth In the applicable chap-
ters if the Code

The specific design requirements of the Code usually re
volve around a simplified engineering approach to a subject
It Is Intended that a designer capable of applying more cum
plete and .rigorous analysis to special or unusual problems

shall have latitude in the development of such deigns and the
evaluation of complex or combined stresses In such cases the
designer. is responsible ((it the validity of his
approach

This Code +hall not he retroactive, ,, curmrlied as applc-
Ing to piping ystems erected before the date of issuance
After code rev tsmns are approved by A S M E and accepted to

.ANSI, they may be used by agreement between contracting
parties beginning with the date of Issuance shown on the
document tide page. Revisions become mandatory as mini
mum requirements six months alter date of issuance except

for piping Installations or components contracted for
under construction prior m the end of the h month penod

Manufacturers and users of piping are cautioned against

making use ul revisions and cases that are less resntct— than
former requirements without having assurance that they have
been a,cepled by the proper authorities in the lunsdcucn

where the piping ism he .mulled
Auenoon of use,, o. the Cade is duetted to the I-an Iha.

the numbering of the Division, and the mar ginal thereunder

may not be consttvuvc. Such dtscontinu;t. is —ogro -1 It

is not the result of editorial or pnnong errors. An anernpr has

Register, February, 1984, No. 338
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been made, insofar as possible, to follow a uniform outline in
the various Sections. Due to the feet that the compete outline
may cover . phases not applicable to a particular Section, the
Code has 

been phased with gaps in the numbering. It u
believed that in thin way. cross referenldng between Sections
is made caner and use of the Cote is tmlitased since the same
subpct,.m geaaal. appears under the same number and sub-
number to an Sections.

Thee Code is under the direchim of the ASME rode Com-
mtetec for Pressure Piping, 831. The procedures of the Cosn-
mirim are accredited by the American National Standards
Institute.

The Committee is a continuing one and u oryaniacd to
keep the Code up to due in contein. and to step mth the
developosenta in m•s comuvctim, and usage. Revi-
swas are mead periodically. New editions are pubh hrd u
three year intervals.

The Committee has established an orderly procedure to
mrsuder requests for ..interpretations and revision of Code
requtrernents. In order to receive oomideranon, mqutnes
shall be in writing and must give full pwwulats.

When an approved. reply to an inquiry involves a change
in Code requirements, the ruling is made public thmugh the
issuance of a "Case" This u published in .Ifechannvf Engi•

,¢ring. A "Case Interpretation and Revision" service6s
mambutrod for the b neap of all who use the Coda Sugges•
dons for remmons may —gmate within the Carded ttee itself
or from anyone ouuide the Coimnitl-

All rcqutou for mor premuons or suggestions for revisions
should be zddA — W to the Stt mimiry, ASME Code Commit•
tee for Pressure Piping in care of The .4nrenoatr society of
Mechanical Eagmars, United ErtVnecrtng Center, 343 .East
47th Steed. New York, N.Y. 1001'..
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PART 6 SYSMN1S
100	 GENERAL

This Power Piping Code is one of several Sections of
the American Societq of Mechanical Engineers Code
for Pressure Piping, B31. This Section is published as
a separate document for convenience

Standards and Specifications specifically . incorpo-
rated;by reference into this Code are shown in .Table
126 1, It is not considered practical to refer to a dated

`edition of each of the Standards and Specifications in
this Code. Instead, the dated edition references are
included in an Addendum which will be revised twice
yearly.

100.1	 Scope

100,1.1 This Code prescribes minimum require-
ments for the design, materials, fabrication, erection,
test and inspection of power and auxiliary service pip-

. ing systems for electric generation stations; industrial
and institutional plants; central and district heating
plants; and district heating systems, both on the prop-

.	 _erty of and within the buildings of the users.
Piping as used in this Code includes pipe, flanges,

bolting, gaskets, valves, relief devices, fittings, and the
pressure containing parts of other piping components.
It also includes hangers and supports and other equip-
ment items necessary to prevent overstressing the Ares-

.	 sure .containing parts.
Rules governing piping for .miscellaneous. appurte-

nances, such as water columns, remote water level in-
dicators, pressure gages, gage glasses, etc., are included
within the scope of this Code, but the requirements for
boiler appurtenances shall be in accordance with Sec-
tion I of the ASME Boiler and .Pressure Vessel Code,

Para. PG-60.
The users of this Code are advised that in some areas

legislation may establish governmental jurisdiction
over the subject matter covered by this Code. However,
any such legal requirement shall not relieve the owner
of his inspection responsibilities specified in Para.
136.1.

122	 DESIGN REQUIREMENTS	 .
PERTAINING TO SPECIFIC	 —_
PIPING SYSTEMS

122,1	 Boller External . Piping; in
Accordance With Pam 100.1.2(A)
—Steam, Feedwater, Blowofl', and
Drain Piping

IZ2.1.1 General. The minimum pressure and
temperature and other special requirements.to be used
in the design for steam, feedwater, blowoff, and drain
piping from the boiler to the valve or valves required
by Para. 122.1 defined in Para. 100.1 2(A) shall be as
specified in the following paragraphs.

(A) Expected maximum sustained conditions at
pressure and temperatu re are intended to be selected
sufficiently in excess of any expected operating conch-
uons, not necessarily continuous, to permit satisfactory
operation without operation of the overpressure protec-
tiondevices.

(B) In a forced flow steam generator with no fixed
steam and waterline, it is permissible to design the

external piping, valves and fittings attached to the pres-
sure parts for different pressure levels along the path
through the stem . generator of water-steam flow. The
value of P to be used for the external piping, valves, and
Otttrip shall not be less than. that required for the ex-
pected maximum sustained conditions of pressure and
temperature to which the abutted pressure part is sub-
jected except when one or more of the overprotection
devices covered by Para PG-67.4 of Section I of the
ASME Boiler and Pressure Vessel Code is in operation.
The steam piping shall comply with the requirements
for the maximum sustained conditions u used in this
paragraph, or for the design throttle pressure plus 5%,
whichever is greater. "Expected maximum sustained
conditions of pressure and temperature" are intended
to be .selected sufficiently in excess of any expected
operating ,conditions, not necessarily continuous, to
permit satisfactory boiler operation without operation
of the overpressure protection devices.

(C),`. Provision shall be made for the expansion
and contraction of piping connected to boilers to limit
forces and moments transmitted to the boiler, by pro-
viding 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 vi-
bration..
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tDl Stresses due to hydrostatic head shall be taken
mt, account. These effects include the weight, con-
tents, and method of support.-

lE) The allowable working pressure of a corm-
gated pipe shall be computed as for the original pipe
from which the corrugated: pipe is made, based on the
dimensions of the straight uncorrugated sections. If the
corrugations are thinned down in the process of manu-
facture, the thickness of such corrugations shall be used
as the thickness of the pipe.

(FL. Piping connected to the outlet of a boiler for
any purpose shall: be attached by:

IF 1) - welding to a nozzle or socket welding fitting;
(F. 2) threading into a `tapped "opening with a

threaded fitting or valve at the other end;
(F.3) screwing each end into tapered flanges,

fittings, or valves with or without rolling or peening;.
(F4) bolted joints including those of the Van Stone

type:
-(F.S) blowotf piping of firetube boilers shall be at-

tached in accordance with Para. 122.1.1(F.2) if exposed
to products of combustion or in accordance with Para.
122.1.1(F.2), (F.3), or (F.4) if not so exposed.

(G) Nonferrous pipe or tubes shall not exceed 3 in.
NPS in diameter.

(H) American National Standard slip-on flanges
not exceeding 4 in. NPS may be attached to piping or
boiler nozzles by double fillet welds provided the
throats of fillet welds are not less than .0.7 times the -
thickness of the part to which the flange is attached.

(1) Hub-type flanges shall not be cut from plate:
material

(J) American National Standard socket .welded
flanges may be used in piping or boiler. nozzles provided
the dimensions do not exceed 3 in. NPS for Class 600
and lower and 2 1A in, NPS in Class 900 and 1500.

122.1.2 Steam Piping
(A) The value: of P to be used in the formulas in

Para.. 104 shall be as follows.
(AJ) For steam .piping connected to the 'steam

drum or to the superheater inlet header up to the first
stop valve in each connection, the value of P shall not
be less: than the lowest pressure at which any drum
safety valve is set to blow, and the S value shall not
exceed that permitted for the corresponding saturated
steam temperature.

(A.2) For steam piping connected to the super-
heater outlet header up to the first stop valve in each
connection, the value of P, except as otherwise pro-
vided in Para. 122.1.2(A.4) shall be not less than the

ANSUASME B31 1-1980 EDITION
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lowest pressure at which any safety valve on the super-
heater is set to blow, or not less than 85% of the lowest
pressure at which any drum safety valve is set to blow,
whichever is greater, and the S value for the material
used shall not exceed that permitted for the expected
steam temperature.

(A.3) ': For steam piping between the first stop valve
and the second valve, when one is required by Para.
122.1.7, the value of P shall be not less than the ex.
pected operating pressure or 85% of the lowest pres-
sureat which any drum safety ,valve is set to blow,
whichever is greater, and the S.value for the material
used shall not exceed that permitted for the expected
steam temperature.

(4.4) For boilers installed on the unit system (i.e..
one boiler and one turbine or other prime mover) and
provided with automatic combustion: control equip-
ment responsive to steam header pressure, the value of
P for the steam piping shall be not less than the design
pressure at the throttle inlet plus 5%, or not less than
85% of the lowest pressure at which any drum safety
valve is set to blow, or not less than the expected maxi-
mum sustained pressure at any point in the piping sys-
tem, whichever is greater, and the S value for the mate-
rial used shall not exceed that permitted for the
expected steam temperature at the super-heater outlet.
For forced-flow steam generators with no fixed steam
and waterline, the value of Pshall also be no less than
the expected maximum sustained conditions.

(A. 5) The value of P shall not be talon at lass. than

100.psig (7(X) kPag) for any condition of service or

material.
(B) Figure PG-59-1 of Section 1 of the ASME

Boiler and Pressure Vessel Code illustrates a typical
form of flange for use on boiler shells for passing
.through piping, such as feed, surface-blowo(f connec-
tions, etc., and which permits the pipes being threaded
in solid from both sides in addition to the reinforcing
of the opening of the shell. The pipes shall be attached
as provided in Para. 122.1.1(G). In these and other..
types of boilers where both internal and external pipes
making a continuous passage are employed, the boiler
bushing or its equivalent shall be used.

122.1.3 Feedwater Piping
(A) The value of P to be used in the formulas in

Para. 104 shall be as follows.
(A.1) For piping from the hoiler to and including

the required stop valve and the check valve, the value
of P except as permitted in Para. 122.1.3(A.7) shall
exceed the maximum allowable working pressure of the
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boiler by either 25% or 225 psi (1550 kPa), whichever
is the leaser. For an installation with an integral econo-
mizer ,4thout valves between the boiler and econo-
mizer, this paragraph shall apply only to the piping
from the economizer inlet header to and including the
required stop valve and the check valve.

(A.2) For piping between the required check
valve and the globe or reg ulating valvc, when re-
quired by Para 122.1.7(B), and including any bypass
Piping up to the shutoff valves in the bypass, the
value of P shall be not Ices than the pressure re-
quired to feed the boiler.

(A.3) The S value used, except . as permitted in
Para. 122.1.3(A.7), shall not exceed that permitted for
the temperature of saturated steam at the maximum
allowable working pressure of the boiler.

(A.4) The value of P in the formula shall not be
taken at less than 100 prig (700 kPag) for any condition
of service or material, and shall never be less than the
pressure required to feed the boiler.

(A. S) While the thickness given by the formula is
theoretically ample to take care of both Hosting prest-
sure and material removed in threading, when steel
Pipe is threaded and heed for feedwater piping under
pressure in excess of 100 psig (700 kPag) with a water
temperature of 220'F 00M and ova, it shall he seam•
leas of a quality at least equal to ASTM A 53 or .A 106
and of a weight at least equal to Schedule. 80. pipe in
order to furnish added mechanical strength.

(AN When threaded brass or copper pipe is used
for these services and pressure-temperature conditions,
it shall be in accordance with pressure and temperature
classification permitted for these materials by other
paragraphs of this Code and shall have a wall thickness
at least equal to that required for steel pipe of a come-
sponding nominal size.

64.7) In a forced flow steam generator with no
fixed steam and water line, the value of P for feedwater.
piping from the boiler to and including the required
stop valve may be in accordance with the requirements
of Para. 122.1.1(8).

(AN For boiler having a water-hating surface of
not more than 100 sq ft (9.3 m i), the feed piping and
connection to the boiler shall not be smaller than t/a in..
NPS. For boilers having a water-heating surface more
than 100 sq R (9.3 to r), the feed piping and connection
to the boiler shall not be less than r< in. NPS.

122.1.4 Blowaff Piping
(A) Blowoff piping is defined as a pipe connected to

a .boiler and provided with valves or conks through
which the water in the boiler may be blown out under

AN AMFRICAN NATIONAL STANDARD
POWER PIPING

pressure, excepting drains such as are used on water
columns, gage glasses, or piping to feed water regula.
tors, etc., used for the purpose of de!ermining the oper-
ating condition of such equipment. Piping connections
used primarily for continuous operation, such as
deconcentrators on continuous blowdown systems, are
not classed as blowoffs; but their pipe connections and
all fittings up to and including the first shutoff valve
shall be equal. at least to the pressure requirements for
the lowest set pressure of any safety valve on the boiler
drum and with the corresponding saturated steam tem-
perature...

(B) 'Blowoff piping systems from water spaces of a
boiler,. up . to and including the blowoff valve(s) or
cock(s) shall be designed in accordance with the follow-
ing.

(A]) The value of P to be used in the formulas in
Para .104 shall exceed the maximum allowable working
pressure of the boiler by either 25% or 225 psi (1550
kPa) whichever is lesa. but shall not be lean than 100
psig (700 kPag).

(A2) The allowable stress value for the piping
materials shall not exceed that permitted for the tem-
perature of saturated steam at the maximum allowable
working pressure of the boiler.

(11.3) 'All pipe shall be steel. Galvanized wrought
iron and galvanized steel pipe and fittings shall not be
used for blowoff piping. When the value of P, does not
exceed 100 paig (700 kPag), the fittings shall be bronze,
east iron. malleable iron, ductile iron, or steel. When
the value of P exceeds 100 prig (700 kPag), the fittings
shall be steel, and the thickness of pipe and fittings shall
not be less than that of Schedule 80 pipe.

(B.4) When the value of P does not exceed 200 psig
(1400 kPag), the valves or cocks .shall be bronze, cast
iron, ductile iron, or steel. For values of P higher than
100 ping (700 kPag) but not exceeding 200 ping (1400
kPag), the valves or cocks shall, if of cast iron, be equal
at least to the requirements of the American National
Standard for Class 250 as given in Table 126.1 and if
of browA steel. or ductile iron construction, shall be
egad to the requ irements of the Standards as given in
Table .126.1 or Para 123.16. 	 -

(B.f) For values of P higher: than 200 ping (1400
Unit), the valves or cocks shall be of steel construction
equal at .least to the requirements of theAmerican
National Standard for Class. 300. and shall conform to
the required American National. Standards in Table
126.1

(C Each boiler except forced-flow steam genera-
tors with no fixed steam and waterline, and high tem-
perature water bmlerx shall have a bottom blowoff pipe
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fitted with a valve or cock in direct connection with the
lowest water space .practicable.

(D) All water walls and water screens which do not
drain back into the boiler, and all integral economize rs

shall be with blowoff valves or cocks con.
forming to the requirements of Para. 122.1.7(C) or w it h
drain valves' conforming to Para. 122.1.5.

(E) The minimum size of pipe and fi ttings shall be
'1 in., and the maximum size shall be 2 l ti in. The follow-
ing exceptions are permitted.
:'.(E1) For miniature boilers, the exception permit-
ted by Part PBM of Section I of the ASME Boiler and
Pressure Vessel Code applies

(F-1) On boile rs with 100 sq ft 0 .3 m : ) of hea li ng
surface or less, the minimum size of pipe and hangs
may be io in.
(F) The bottom blowoff pipes of traction and; or

portable bo ilers shall have at least one slow or quick-
opening blowoff valve or cock conforming to the re-
quirements of Para. 1 22.1.7(C.3).
(G) Th e blowoff piping beyond the blowoff %alvel s)

desc
ri

bed in Para. 122.14(B) is classified . as nonboder
external piping. Its requirements are given in Para.
122.2.

122.1,5 Boiler Dr ains
(A) Ample drains shall be provided, where re-

quired,.to permit complete drainage all piping,
superheaters . waterwalls, water screens, integralecono-
mizers, high temperature water boilers. and all other
boiler components in which water may collect. Drain
or blowoff valves or c ks shall be provided . as neces-

sary . All drain lines, including pipe, fittings, and salves,
shall comply with the requirements for steam piping or
water piping according Ri the service.

e.4.1) Each superheater shall be equipped will, at
least one drain so located as to most effec tively provide
for the proper operation of the apparatus.

(A.2) E:tch high temperature water>bodcr shall
have a bottom drain connection I in minimum pipe
size, fitted with a valve or cock in direct connection
with the lowest water space, practicable. 	 -

(B) When the valve or valves for -walerwalls,
water screens, and integral economizers in Paras.
122..1.5(A) and 122.1.4(D) are not intended for blo-
woff purposes but are intended for use only as a drain
valve when the boiler is not .under pressure, a single
shutoff valve is acceptable, provided it is atype that
call locked in (lie closed Posi tion, or provided a
blank is inserted in a suitable flanged and Milted con

-nection located on the downstream side of (lie salve.
When such a single valve is used. it nett not be de-
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signed specifically for hioworf sin ice but .hall be ade-
quate for the pressure and temperature Condition, at
to 	 the boiler operates

122.1.6 Boiler External Piping — Miscellaneous
Systems

1.41 -Matenals. desi g n, fabrication, namma tion,
and erect ion of piping for miscellaneous accesso ri es.
such as .:water ie%el indicators, water columns, gage

cocks, andpressure gages. shall he in accordance with
the applicable sections of this Code

IBi The %slue of P m he used in the FormuU in
Para. 104 shall be not less than the maximum aflowaole
working pressure if the homer except as pm%ided M
Para. 1222.1 l(B)

^C -i Va lve requirements for water le%e• I :ndicaior,
or water columns, special gage glass and gage c,"
requirements.' minimum li ne Rtes, and spac ial piping
con fi gurations required specificall y% for deanoi g, access.
or reliabi li t y shall he in accoruance with Para PG - ifl%

of Section '1 of the ASME Boiler and Pressure vessel
C cidC

122.1,7 Valves and Fittings, She minimum pres-
sure and temperature rat ing for all ,ay es and fittings
in steam, feedwater,.bfowoli, and miscellaneous piping
shall be equal to the pressure and temperature specified
for the connoted piping on the side that has the higher
pressure. except. that in no case shall the pressure he
less than 100 prig COO Vag). and for pressures not
exceeding 1 00 psig ("W kPag) in feedwvter and blowoff
,enrce , . the valves and fil li ngs %hall be equal at least to
the requirements of the Ame rican Na tional Standards
for Class 1 5 cast loon or Class 150 steel

,Ai Steam lStor i'di,r,

1AJ 1 Each b%uler discharge ou tl et. except ,afett
sa lveor safety relief valves. or reheater inlet and o ut let
connec tions shall he filled with a stop s ake Itcaaid at
an accessibl e '. point in (he steam-dehven li ne and 'as
time the boiler nozzle as is cornemem and practicable.
When such ou tlets ire over 2 in NPS. the sake it
valves . . used on theconnecuon shall he if the outside.
screw -and -yoke rising-stem type so as to indicate from
a distance by the posit ion of its stem whether it is closed
or open. and (lie wheel ma y he Yarned either on th e .
yoke or a ttached fit 	 stem A plug-cock-type %ahe
may he used provided the plug is held in place h 5 :r

loguard or gland, the ,aloe is equipped Id indicate front
a distance whether it is dosed or Open, and the %al%e
is equipped with a slow-openuig niechain ,un hi the•
Case ul'a single Ni lei and p rime mover mstallanon. the
stop valve required herein ma) he onutted pro% ided the
prince mo%er throttle %ahe is equipped w ith in indca.
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for to show whether the valve is open or closed and is
designed to withstand the required hydrostatic pressure
test of the boiler.

(A. 2) When boilers are connected to a common
header, the connection from each boiler having a man-
hole opening shall be fitted with two stop valves having
an ample frec-blow drain between them. The discharge
of this drain shall be visible to the operator while
manipulating the valve, The stop valves shall consist
preferably of one automatic nonreturn valve (set next
to the boiler) and a second valve of the outside-screw-
and-yoke type or two valves of the outside-screw-and-
yoke :type shall be used.

(A.3) When asecond stop valve or valves is re-
quited, it shall have  pressure rating at least equal to
that required for the expected steam temperature and
pressure at the valve, or the pressure rating at least
equal to 85% of the lowest set pressure of any safety
valve on the boiler drum and for the expected tempera-
ture of the steam at the valve, whichever is greater.

(A.4) All valves and .fittings,. on steam lines shall
have a pressure rating of at least :100 psig (700 kPag)
in accordance with the applicable American National
Standard.

(B) Feedwprer Yalves
(B.1) Except for high temperature water boilers

complying with the >requirements of Para.
122.1.7(B•6) and for forced-flow steam generators
with no fixed steam :and water line complying with
the requirements of :Para. 1221.7(B•7), the feed pipe
shall 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 two or more
boders are fed from a common source, there shall also
be a globe or regulating valve on the branch to each
boiler. located betwem the check valve and the source
of supply. A, typical: arrangement is shown in Fig.
100.1.2(B). Wherever:. globe valves are used an feed
piping, the inlet shall be under the disk of the valve.
On single .:boiler-turbine. unit .installations the boiler
feed shutoff valve may be located upstream from the
boiler feed check valve.

(B.1) When the supply line to a boiler is divided
into branch feed connections and all such connections
are equipped with stop and check valves, the stop and
check valves in 	 common source may be omitted:

(B.3) If a boiler is equipped with a duplicate feed
arrangement, each such arrangement shall be equipped
as required by these rules.

(B.4) A combiauon stop-and-check valve in
which .there is only one seat and disk, and a valve

stem is provided to close the valve when the stem is
screwed down shall be considered only as a stop
valve, and a check valve shall be installed as other.
wise. provided.

(B.5) Where an economizer or other feedwater-
heating device is connected directly to the boiler with
out intervening valves, the feed valves and check valves
required shall be planed on the inlet of the economizer
or feedwater-heating device.

(AN The recirculating return line for a high tem-
perature water boiler shall be provided with the same
stop . valve, or valves, required by (B.I) above for the
main boiler outlet. The use of a check valve in the
recirculating return line between the boiler and the
required stop valve, or valves, is optional. A check
valve shall not be a substitute for a stop valve.

(B. 7) A forced-flow steam generator with no
feed steam and water line shall be provided with a
feedwater stop valve or valves complying . with re-
quirements.of 122.1.7(B.I) through (B,6) above. Thu
stop valve and 

all 
pipmg between the valve and the

boiler shall .conform to the rules of this .Code. A
check valve near the boiler or feed stop valve, and
within the scope of this Code, is not mandatory pro-
vided a check valve, having a pressure rating no legs
than. the boiler inlet design pressure, is installed at
the discharge of the boiler feed pump or .elsewhere
in the feedwater line between the feed pump and the
feed stop valve.

(C) 'Blowoff Val—
(C 1) Straight-run globe valves of the ordinary

type as shown in 'Fig. 122.1.7(C) sketch (1) and valves
of such types that dams or pockets can exist for the
collection of sediment shall not be used on such connec-
tions.

(C 2) Straightway Y-type globe valves as shown in
Fig. 122.1.7(C) sketch (2) or angle valves may be used
in vertical pipes, or they may be used in horizontal runs
of pipingprovided they are so constructed or installed
that the lowest edge of the opening through the seat is
at least 25% of the inside diameter below the center line
of the valve.	 -

(C3) The blowoff valve or valves and the pipe be.
[wear them and the boiler shall be of the same size
except where a larger pipe for the return of condensa-
tion is used, as provided in Para 122.1.7(C.8).

/C 4) :'. On all boilers, except those used for high
temperature water, traction, and/or portable purposes,
when the allowable working pressure exceeds 100 prig
(700 kPag), each bottom blowoff pipe shall have two
slow-opening 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- YD)	 Sglery f.'alves
quirements of.Paras. 122.1,4(A.6) and (A,7). (D 1)	 Safety rapes, relief calves, and safet y relief

(C.S)	 If a blowoff cock is used, the plug shall be valves shall 'conform to the requirements of Paras
held in place by a guard or gland. The plug shall be PG-67, PG -b8, PG- bQ,'PG-'0. PG-71. and PG-'2 of
distinctly marked in line with the passage. Section I of the .ASME Boiler and Pressure Vessel  Code.

(C.6)	 A slow-opening valve is a valve .which re-
quires at least five 360-.deg. 	 turns of the operating
mechanism to change from full-closed . to full-opened
and vice versa.

(C 7)	 On a boiler having multiple blowoff pipes, 'a
`single master. valve may he placed on the common
'blowoff pipe from the boiler, in which case onl y 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 valve , or a
slow-opening valve and a quick-opening vulre or nick
may be combined in one body and may the uscd pro-
vided the combined fitting is the equivalent of two inde.
pendent slow-opening valves, or a slow-opening .valve
and a quick-opening valve or cock, and provided fur-
ther that the failure of one to operate cannot affect the
operation of the other.
'. (C. 9)	 The bottom blowoff pipes of every traction

and/or portable .boiler shall have at least one slow-
opening or quick-opening blowoff valve or cock con-
forming to the requirements of Para. 122.1.7(03).

(C 10)	 Only one blowoff valve, which shall be of a
slow-opening type, is required on forced circulation
and electric boilers having a normal water content not
exceeding 100 gal (380 1). -
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122.6	 Pressure Relief Piping

	

Pressure relief piping within the scope of this Code 	 !,
shall be supported to sustain reaction forces, and shall
conform to the following requirements.

122.6.1 Piping to Pt utriRefieving Safety De-
vices. There :shall be no intervening stop valves be-
tween piping being protected and its protective device
or devices.

	

122.6.2 Discharge Piping from P 	 Relleviug
Safety Devices

(A) i There shall be no intervening stop valve be-
tween the protectivcdcvice nr devices and the point of
discharge

(B) when discharging directly to the atmosphere,
discharge shall not :impinge on other piping or equip-
ment and shall be directed away from platforms and
other areas used by personnel.

(C) It is recrornrnended that individual discharge
linen be used, but if two or more reliefs are corn-
bip ed, ihc discharge piping shall be designed with
Sufficient flow area to prevent blowout of steam or
other thuds.

Sectional areas of a discharge pipe. shall not be less.
than the full area of the valve outlets discharging
thereinto and the discharge pipe shall be as short and
straight as possible and so arranged as to avoid undue
stresses on the valve or valves.

(D) Discharge . lines from pressure-relieving safety	 ".
devices within the scope of this Code shall be designed
to facilitate drainage.

(E) when the umbrella or drip pan type of connec-
non is useA, the discharge piping shall be so designed
as to prevent binding due to expansion movements

(F) Drainage shall be provided to remove water
collected above the safety valve seat.
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