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Note: Chapter ILHR 42 as it existed on February 29, 1988, was repealed and a new chapter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
aglency responsible for inservice inspection of the boiler or pressure ves-
sel.

History: Cr. Register, February, 1988, No. 386, eff. 3-1-88.
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ILHR 42.02 General rules for repairs. (1) AUTHORIZATION. Repairs to
boilers and pressure vessels shall be performed by an organization in pos-
session of a valid National Board repair “R” certificate of authorization,
a valid ASME certificate of authorization or a valid weld repair program
which has been reviewed and verified by the department or an authorized
inspection agency. The repair organization shall have a documented
quality control program containing a description of the scope of work
they intend to perform with supporting welding procedures and 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 ss. ILHR 42.01 and 42.02. Organizations
who hold ASME certificates or National Board “R” certificates are already in possession of
approved quality control programs.

(2)- EXAMPLES OF REPAIRS. Repairs shall be work such as, but not 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,

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

. Brackets,

. Tray support rings,

. Corrosion-resistant strip lining,

=3 O QU DN

. 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
oiler, .

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

4, Replacement 0§ nozzles;

(g) Installatlon of new,nozzles or gpenin, ssuch a size that reinforce-
ment is not a cons1deratmn, such as the installation of a 3-inch pipe size
nozzle to a shell or head of 8/8-inch or less in‘thickness, or the addition of
a 2-inch pipe size nozzle to a shell or head of any thickness; .

(h) The addition of a nozzle where reinforcement is a cons eraﬁon?‘

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 véssel;
(k) Welding of gage holes;

(h Welding of wasted or distorted flange faces;

{m) Replacement of slip-on flanges with weld neck flanges or vice
versa, and

(n) Seal weldlng of butt str S| and rivets.
, No. 386, eff, 3-1-88; cr. (1) uff. 12-1-88.

History: Cr (2) Reglster, Februa

ILHR 42.03 General fules ;alteratlons
tions to boilers ‘and pressure vessels, with
speCIﬁed in s. ILHR 42.30, shall be perfor

AUTHORIZATION. Altera-
he 6xception of reratmg as
d.by an organization in pos-

session of a valid ASME certlﬁcate of authorization, provided the altera-

tions are within the scope of the authorization.

(2) NAMEPLATE. (a) The organization responsible for thez 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

e b : PSIG AT °F
(MAWP),. ) (Temp)

(Manufacturer’s Alteration Number, if used)

(Date Altered)

Register, February, 1988, No. 386
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(8) 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 afer 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-
ingor ultrasonic testing may be utilized.

Noie: 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
MAWRP 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; :

() 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 by orga~
nizations who do not possess an ASME certificate of authorization or a
National Board R certificate. . : Fh

Note: See Appendix A-f,or sample cdpi‘és;of forms SB-190 and R-I.

. ';?(l2 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 preseribed in section IX of the
ASME code.

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

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

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

Note: Before repairing a cracked area, care should be taken to investigate its cause and to
determine its extent. Where circumstancesindicate 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

09089029890

Fire Cracks at Girth Seams Circumferential Cracks at Girth Seams

_/—Om

¢)

o

Cracks in Stayed Plates Fire Cracks at Door Openings

Cracks radiating from rivet or staybolt holes may be repaired if the
plate is not seriously damaged. If the plate is seriously damaged, it shall
be replaced. 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 eracks shall then be prepared for welding by chipping, grinding
or gouging.

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

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

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

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

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

(2) SEAL WELDING OF RIVETED JOINTS. Edges of butt straps or of plate
laps and nozzles or connections attached by riveting may be restored to
original dimensions by welding. Seal welding may not be used except
with the special approval of the authorized inspector, and in no case
where eracks 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
staybolts in the wasted area
shall be removed.

b. Threaded staybolt holes shall be
retapped after welding.

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

d. Welding may not cover rivet or
staybolt heads.

TUBESHEET

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

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

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

Register, February, 1988, No. 386
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Figure 42.09-2
REPAIRS FOR ACCESS OPENINGS

STANDARD
MANHOLE OPENING

< Backing Ring

L— 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.

~Original edge of opening

Wasted arearemoved
‘"' 7 )
4".;{ ¥ ——fing

Minimum tap
2* (12.7mm)

Prassure 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

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-
{)lied with ‘a maximum of three light layers in lieu of one or two heavy
ayers,

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. 1/8in. (3.2 mm)

S—L_—SE

N

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
alll)pllli%d in Oéle 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- i
formed if cracks are present in riveted areas.

Register, February, 1988, No. 386
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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 fﬂth 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 1dentification shall be supplied in the form of bills of
material and drawings. The supplier or manufacturer shall certify that
the material, design and fabrication are in accordance with the applica-
ble section of the ASME code.

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

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

-‘plied by the manufacturer.

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

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

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

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

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

Note: Under certain conditions, postweld heat treatment as outlined in sub. (1) may be in-
advisable or impractical, In these instances, any other method of postweld heat treatment or
special welding method acceptable to the authorized inspector may be used. Examples of spe-
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 P8 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 P1 groups 1, 2 and 3 steels and P3
groups 1 and 2, except Mn-Mo, steels.

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

Note: In the use of this method it should be ascertained that the notch ductility in the as-
welded condition is adequate at operating and pressure test temperatures. When this alterna-
tive meets the above requirements, any code credit for postweld heat treatment can be contin-
ued.
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(b) ‘Method 2, half bead welding technique. 1. Material applicability.
%‘ge Fse'i of method 2 shall be limited to groups 1, 2 and 3 for both P1 and
steels.

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

b, The depth of the repair may not be greater than 8/8-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
ReSel{l/I %ual(iiﬁed in accordance with the guidelines of section IX of the

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

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

(8) LAPPED AND FILLET WELDED PATCHES. Lapped and fillet welded
patches may be applied provided they are not exposed to radiant heat.
Lapped and fillet welded patches may be applied on the pressure side of
the sheet, The maximum diameter of the opening repaired may not ex-
ceed 8 ‘inches or 16 times the thickness of the plate. Lapped and fillet
welded patches shall have a minimum lap of 1/2 inch. If the area to be
patched includes a riveted seam, rivets shall be removed before the patch
is applied and new rivets driven before the patch is welded at the edges.
New staybolts shall be installed in the patched area, and the heads of the
staybolts shall be be covered by welding.

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

T
{
|
|
|

0 O

1
FLUSH PATCHES IN UNSTAYED AREAS

FLUSH PATCHES IN STAYED AREAS

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

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

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

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

Bevetoutside
2535

Weid
inside

7

HOR

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 pateh is important to weld integrity. The root opening
shall be uniform around the patch.

¢. The gas tungsten arc welding process shall be used for the initial pass
onbthe 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




INDUSTRY, LABOR AND HUMAN RELATIC%%SR 2 69

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

00 ¢ 90 0o
00 .0l o

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.

. Lapped and Fillet Welded Head

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

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

FULL PENETRATION WELDS REQUIRED

DO NOT USE BACKING RING IN AREA
SUBJECT TO RAD!ANT HEAT

ALTERNATE ENO ASSEMBLIES FOR RINGED FURNAZES

7 % —|
1.335 AND,/OR STArS ’1)
~—
TYPICAL END PLAIN ENO FURNACE

CLOSURE FOR
RINGED FURNACES

Longitudinal seam in furnace double buit-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 — Rerating and Derating

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

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

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

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

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

(2) NAMEPLATE AND REPORT REQUIREMENTS. The requirements of s.
ILHR 42.08 (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-
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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)

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

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

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

Subchapter IV — Safety and Safeiy Relief Valve Repairs

ILHR 42.35 Safety and safety relief valve repairs. (1) DEFINITIONS. (a)
Repair.of a safety valve or safety relief valve means the replacement,
remachining or cleaning of any critical part; lapping of seat and 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

(¢) 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.
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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) TLLEGIBLE 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 soureces 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.

Register, February, 1988, No. 386




INDUSTRY, LABOR AND HUMAN RELATIOHI,\LSR 2 75

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, off, 3-1-88.

ILHR 42.42 Vessels from out-of-state. Secondhand boilers and second-
hand pressure vessels, from out-of-state, shall be constructed and
stamped according to some edition of the ASME Code. A copy of the
manufacturer’s data report shall be furnished to the department for each
vessel indicating that it was manufactured originally to the requirements
of an earlier edition of the applicable ASME code. If a vessel has been
repaired or altered since its fabrication, a copy of the manufacturer’s
data report, welded repair report or alteration report shall be furnished
to the department.

History: Cr. Register, February, 1988, No. 386, 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 at one and one-half times the maximum allowable working pres-
sure at its new point of installation location before it is placed in opera-
tion. The test shall be witnessed by an authorized inspector.

(2) ALTERNATE TESTS. When the authorized inspector determines that
a hydrostatic test at one and one-half times the maximum gllowable
working pressure is not possible or des1ra‘t_)1e, 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°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 42.46 Installation. Except for vessels exempted in s. ILHR 41.18,
all secondhand vessels when reinstalled, shall comply with the ASME
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codes listed in s. ILHR 41.10 in regard to fittings, appliances, valves,
connections, settings and supports. These vessels shall also comply with
the m;tallatlon 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
gf(f);ri)leusm Institute (API) Pressure Vessel Inspection Code, ANSI/API

98

(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,
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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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PRESSURE VESSEL
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FILE NUMBER
DS Rataang. 1 20 and INSPECTION REPORT

Sa!alé and Buitdings Division
P.O.

FOR DILHR USE ONLY
BATCH KUMBER

) Sx 7968 Madison, Wi 53707 (Stgiutay Reference: Chap. 101, Wis. Stts) INS. CODE SUM CODE
er Reverse Side For Code Fefarences | DISTNO.
T DATEWSFEGTED: © T [CERTICATE EXe DATE OWNER NO-0 WO IK""“ oF [ ] speciaL
[isweresrion [Tremm ] externs
OWHER. WATURE OF BUSINESS [Jwsteenvo. [] omero.
2 OWNER'S STREET ADDRESS: OWNER'S CITY: STAYE [ZiP CODE

USER'S [A04E - WHERE OBJECT LOCATED:

SPECIFIC LOGATION OF OBJECT.

[

M GSER'S STREET ADDRESS:

USER'S CITY: STATE § ZiP CODE
TYPE. YEAR BULY
4
[Jamrank - [Joruen
[ [UsE: SIZE: CUBIC CAPACITY:

¥| [Jsronase - [TJerocess [ Juearexcrance [ Jormen

PRESSURE ALLOWED:

SAFETY VALVES

EXPLAIN IF FRESSURE CHANGED:

| {THISINSPECTION __________ PREVIOUS INSPECTION SET AT

CAN A CERTIFICATE BE ISSUED FOR TH:iS OBJECT? HYDRO TEST:

NEXT CERTIFICATE Oves [Ino wves:
YES (# modifications, fist below) [ Ino xptain tuty betow) | NSPECTION DATE: P8I DATE

COMMENTS:
9 [TEM | ORDER NO. REQ {List cods violations)
10 COMPLIANCE DATE: PERSON'S NAME TO WHOM REQUIREMENTS WERE EXPLAINED: PERSON'S TITLE:
| CERTIFY THIS 1S A TRUE REPORT OF MY INSPECTION:
NSFECTOR SIGNATURE: CEAT. NO. EWPLOVED BV:

SBD-7678 (N. 03/87)

Copy Distribution:

White - DILHR; Green - Inspector; Yellow - Owner
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FiRST INSPEGTION | ] Department of Industry, Labor and Human Relations TR DA USEONY
INSPECTION PERIOD BOILER-FIRED PRESSURE VESSEL FILE NOMBER BATCH NUMBER
O 1vh [ 3ye INSPECTION REPORT
(266) 266-1580 Salety and Buildings Division, P.0. Box 7969, Madison, Wl 53707 NS CODE SUM GODE
(Statutory Reference: Chap. 101, Wis. Stats. See Back For Code [isp ree e
[ TOATE INSPEGTE GERT, £XP. DATE GWNEA NO. | REGISTRATION NO. : 3
e EGTED: e oaTe TinG OF wsPECTION ] CERTIFICATE | | SPECIAL ;
| s nsPecTION [ mrerna T exvennat
OWNER: MATURE OF BUSINESS | D NAT'L BD. NO. DDTNEH NO.
2| GWNERS STREET AGBRESS: DWNERS CITY STATE: | 2IP COCE
USER'S NAME - WHERE OB.ECT LOCATED: SPEGIFIC LOCATION OF OBJECT: OBJECT LOCATION-COUNFY:
3 USER'S STREET ADDRESS USER'S CITY: STATE: | 2iP CODE
TYPE: YEAR BUILT MANUFACTURER:
4
ClEder Owr [Ta [Cower
5 USE: FUEL: FIRING METHOD: HEATING SURFACE:
|°| [ Jrowen[ Jenocess [ ]stean wra. [ Juwn [ Joren
PRESSURE ALLOWED: SAFETY VALVES: EXPLAIN IF PRESSURE CHANGED:
THISINSPECTION . PREV. INSPECTION. SET AT TOTALGAPAGITY
‘CAN A CERTIFICATE BE ISSUED FOR THIS OBIEGT? MONTHIYEAR | HYGRO TEST:
NEXT CERTIFICATE
Ves (f modifications, st hetow) [N (Explain futl betow) | INPECTION DATE:
COMMENTS:
9 1TEM -] ORDER NO. REQUIREMENTS (List code viotations)
10 COMPLIANGE DATE PERSON'S NAME 70O WHOM REGUIREMENTS WERE EXPLAINED: PERSON'S TITLE:

| CERTIFY THIS IS A TAUE REFORT OF MY INSPEGTION:

SIGNATURE GF INSPECTOR GERT. NO.

$BD-7679 (N. 03A7) Copy Distribution: White - DILHR; Green - Inspector; Yeliow - Owner

EMPLOYED BY:
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STATE OF WISCONSIN
F“?S'%EEL'%'-?O’KR%%{EER\Q%%% DEPARTMENT OF INDUSTRY, LABOR & HUMAN RELATIONS
SAFETY AND BUILDINGS DIVISION
Installing Contractors shall prepare this
form in triplicate for each boiler or
pressure vessel instatled,

{Complete appropriate portion)
Distribute as follows:

WHITE BOILER: i
: i
DPOWER DHEATING DMINIATURE
Department of
industry, Labor & Human Relations. DPRESSURE VESSEL

Send to: Safety & Buildings Division

Box 7969, Madison, WI 53707.
I:] NEW DUSED
YELLOW: Sond to owner. PINK: instaliar’s copy.

NAME OF USER OH OWNER: LOCATION OF INSTALLATION:
| STREET ADDRESS: - WIS, REGISTRATION ND.: NATIONAL BOARD NO.t
TITV: ZIPCODE: MFR. SERIAL NO.: OTHER NO.:

NAME OF INSTAL URE OF INSTALLER: DATE:

STREET ADDRESS: CITY: STATE: ZIP CODE:

DILHR-SBD-6314 (N, 02/81)

i
I

R
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POWER PIPING FORM SBD-5204

INSTALLATION REGISTRATION
SBD-5204 (R 1/82)

Installing contractor shall prepare this form in triplicate and distribute as follows:

White —'Send to Dept. of Industry, Labor & Human Relations, Safety & Build-
ings Division, P.0. Box 7969, Madison, Wisconsin 53707, or City of
Milwaukee, if applicable.

Yeliow — Send to owner,

Pink - Retain for file.

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

Complete appropriate portion.

Description of system

Name of user or owner

Location of instatlation

Street Address

City Srate Zip ’
Safety valve settings—power source Capacity PSIG
1 pressure
2. Test pressure
3. Date tested
Name of installing contractor Street address City State Zip

I certify this system was installed and tested in accordance with Ind. 41,56 of the Wisconsin Administrative Code.

Date installation completed Signature of installer

Title Date registered

gy UHTI

Z8
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State of Wisconsin
Department of Industry,
Labor and Human Relations

Repair completed on:
(] Power Boiler [[] Heating Boiler
[7] Pressure Vessel []Miniature Boiler

Manufacturer:

WELDED REPAIR

RECORD

ILHR 42

Safety & Buildings Division
P.0. Box 7969

Madison, Wiscosnin 53707
Telephone: (608) 266-1904
Wisconsin Reg. No:

National Board No:

Serial No: . . . .

Other No: « + . .

WORK COMPLETED BY:

IN. THE PLANT OF:

Name:

Owner's Name:

Street Address

Location of Repair:

City/Toun/Village: Zip Code:

Repair Program No:

Description of Repair -~ attach additional page if needed:
(use reverse. side of -this. page for sketch)

Hydrostatic Test PSI NDE
Repair made in accordance with the requirements of the Wisconsin Department of Industry,
Labor ‘and. Human Relations, Wisconsin ‘Administrative Code Chapters #1.32,

The welding was completed by swho has met the test

requirements of Chapters #1-42,

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 ILHR #1-42, 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 only exception is for. such
1liability that may be provided in an insurance policy which the inspector's insurance
company may issue for the object, and then only in accordance with terms of that poliecy.
Authorized Inspector Signature: Cert. No: Employed By: Dated:

SB-190(R, 01/87)

Register, February, 1988, No. 386
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FORM R-1, REPORT OF WELDED O REPAIR OR [ ALTERATION

as required by the pi of the | Board Inspection Code
1. Work performed b
P 4 {name of repatr or aiteration Grganization) (P.0.no, Job no., otc)
(address)
2. Owner
{name)
(2ddress)
3. Locatlon of
oamay
(address)
4. Unlt Name of original
{boiler, pressure vessal)
5. ylng nos.:
{mirs sedal no) {original Natlonal Board no)) Yurisdicilon na} {olher tysar buil}
6. Di of work:

(use BACK, separats sheal, o skalch i necessary}

Pressure test, ifapplied - psi
7. Remarks: Attached are Manulacturers' Partlal Data Reporis properly Identlfied and signed by Awthorized Inspeclors for the following
Items of this report:

trame of part, item number, mir's name, and idantifying stamp)

CERTYIFICATE OF COMPLIANCE
The undersigned certifies that the statemenls made in this report are correct and that all deslgn, material, construction, and workmanship

onthls___-.._ - - conform to the National Board Inspection Code.
(repair of aileration)

Certificate of no. to use the symbol explres I —

Date. 1. Signed.

{repalr or alleration organization} {authorized representalive}

CERTIFICATE OF INSPECTION

The undersigned, holding a vatid Commission Issued by The National Board of Boller and Pressure Vessel inspeclors and certificate of com-
petency Issued by the state or province of and yyed by
of has the work i Inthisdatareporton .~ ' .19
the best of my knowledge and bellef this work has baen done in accordance with tha National Board Inspection Code.
By signing this cerllilcate, neither the undersigned nor my employer makes any warranty, expressed or implled, concerning the' work
described in this report. , neither the nor my employer 8hall ba fiable In any manner for any personal injury,
property damage o loss of any kind arising from or connected with this Inspectlon, except such Habllity as may be provided In a policy of in-
surance which the undersigned’s insurance company may issua upon said object and then only in accordance with the terms of sald policy.

and state that to

Date_ 19 Signed G
{Authorized Inspacton) {Nalional Board (inci. endorsements), slate, prov., and no.)

NE£0
This form may be oblainad from The National Board of Boller and Pressure Vessel Inspactors, 1055 Crupper Ave., Columbus, OH 43228 Rev. 4

Register, February, 1988, No. 386
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4

FORM NR-1 REPORT OF REPAIR (. MODIFICATION [ OR INSTALLATION OF REPLACEMENT(S) O
TO NUCLEAR COMPONENTS AND SYSTEMS IN NUCLEAR POWER PLANTS

. Work performed by

(name) {ropair organization's P.0. no, fob o, alc)
feddress]
2. Owner
Tname)
(address]
3. Name, address and Identification of nuclear power plant
4. Identification of system.
5. a: ldentification of component repaired, modifled or replacad.
b: Name of
c: nos.
(mr’s Sedtal no) M3t Bd. o) Gurlsdictional ng) totheq tyear builly
6. Applicable sectionfs) ... of ASME Code, 19. edition addenda. Code Case.
7. Deslgn il
8. Tests o a deslgn pressure (] pressure______ psi.
9, D of work.
(436 of addilionsl sheat(s) or skelchies) is acteptable It properly Identilied)
10. Ramarks:. i

CERTIFICATE OF COMPLIANCE -
Wae centify that the statements made in ihis report are correct and that all design, material and N

on this :
contarms 1o the applicable section of the ASME Gode. Wepat, moditication o repiacement} :
Certificate of Authorizationno.__________to use the “NR" stamp expires_____ 19,
Signed. 19

{repair gtganization) {authorized representative) {tille) {date}

CERTIFICATE OF INSPECTION g

1, the holding a vatid issued by The National Board of Boiler and Pressure Vessel Inspectors, and certificate of cam-

petency issued by the state or province of and by. '
of. have i the repair, fon or i In this report

on, , 19____and state that to the best of my knowledge and belief, this repair, meditication or replacement has been made or o

construcled in accordance with Section XI and Section il of the ASME Code and the Natjonal Board rules as defined in lhe publications B
NB-65 and NB-102, current editions. By signing this certiticate, neither the Inspector nor his employer makes any warranty, expressed of im- v

plied, ing the repair, or i in this report. Fi . neither the Inspector nor his employer shall :

be Htable in any manner for any personal injury or property damage or a toss of any kind arising from or connected with this inspection.

Date 19____Signed. C i
(Aulhorized Inspecion {Nall, 8. o,

This form may be obtained from The Nationa! Board of Boiler and Pressure Vessel inspactors, 1055 Crupper Ave., Columbus, OH 43229

NBB1
Rev. 4

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/JASME B31.1. This information has been in-
cluded to provide a general idea as to the requirements of these codes and
standards. Users of this information must be cautioned that these ex-
cerpts do not provide complete guidelines for 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. TLHR 41 must -avail themselves of the applicable code section or
standards listed in s. ILHR 41.10. Refer to ch. ILHR 42 for rules apply-
ing to repairs, alterations, and miscellaneous requirements.

EXERPTS “FROM:

ASME 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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This Code covers rules for construction of power boilers,!
electric boilers,* miniature boilers® and high-temperature
water boilers! 1o be used in stationsry service and includes
those power :boilers ‘used in . locomotive, portable, and
traction service,'Reference to a paragraph includes all the
subparagraphs and subdivisions under that paragraph,

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

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

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

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

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

(b) the face of the first flange in bolted fanged connec-
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,
instailation, and testing of the boiler external piping are
contained in ANSI B31.1—Power Piping. Piping beyond the

Power boiler—a boiler in which ateam or other vapor is gencrated
at & pressure of more than 15 pai (100 kPa).

2Electric boiler—a power boiler or a high-temperature water boiler
in which the source of heat is electricity.

3Miniature boiler—a power boiler or a high-temperature water
boiler in which the limits specified in PMB-2 are not excesded.
4High water boil water boiler intended for
operation at pressures in excess of 160 psi (1100 kPa) and/or
temperatures in excess of 250°F (121°C).

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

valve or valves required by Section I is not within the scope
of Section 1, and it is not the intent that the Cade Symbol
Stamp be applied to such piping or any other piping.

The material for forced-circulation boilers, boilers with no
fixed steam and water line, and high-temperature water
boilers shall conform to the requirements of the Code. All
other requirements shall also be met except where they relate
to special features of construction made necessary in boilers
of these types, and to accessories that are manifestly not
needed or used in connection ‘with such boilers, such as
walter gages, water columns, and gage cocks.

Reheaters receiving steam which has passed through part
of a turbine or other prime mover and separately fired steam
superheaters which are not integral with the boiler are
congidered fired pressure vessels and their construction shatl
comply with Cede requi for superk including
safety devices. Piping between the reheater connections and
the turbine or other prime mover is not within the scope of
the Code.

A presause veasel in which steam is gemerated by the

pplication of heat Iting from the bustion of fuel
(solid, liquid, or gaseous) shall be classed as a fired stearn
boiler.

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

fa) Vessels known as evaporators or heat 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 manufacture
of chemical and petrol prod

Unfired steam boilers shell be constructed under the
provisions of Section I or Section VIIL

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

A pressure vessel in which an organic fluid is vaporized by
the appli of heat resuiting from the ton of fuel
(solid, liquid, or gaseous) shall be constructed under the
provisions of Section . Vessels in which vapor is gencrated
incidental to the op ofap ing system, contain-
ing a number of pressure vessels such as used in chemical
and petroleum manufacture, are not covered by the rules of
Section I.
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PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION

GENERAIL
PG-1 SCOPE

The requirements of Part PG apply to power boilers
and high pressure, high-temperature water boilers and
to parts and ‘appurtenances thereto and shall be used
in conjunction ‘with ‘the specific requirements in the
applicable ‘parts ‘of this Section -that pertain to the
methods of construction used.

PG2 SERVICE LIMITATIONS

2.1 “The rules of this Section are applicable to the
following services:

(a) boilers -in . which ‘steam -or - other ‘vapor. is
generated at a pressure of more than 15 psig (103 kPa
gage)

(b) - high-temperature water - 'boilers . intended -for
operation at pressures exceeding 160 psig (1100 kPa
gage) ‘and/or ‘temperatures exceeding 250°F (121°C).

2.2 For services below thoge specified in PG-2.1 it
is intended that rules of :Section .1V ‘apply; ‘however,
boilers - for :such ‘services may ‘be constructed ‘and
stamped 'in accordance with this Section provided all
applicable requirements are met,

2.3 It is not the intent of these rules to cover coil-
type hot water boilers without any steam space where
water flaghes ‘into steam when released through'a
manually ‘operated :nozzle -for . cleaning ‘machinery,
equipment, buildings, etc., unless one of the following
limitations is exceeded: -

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

(b} nominal water containing capacity not. exceed-
ing 6 gal (23 1);

{c) water temperature not exceeding 350°F (177°C);

(d) steam not generated within the coil.

Steam cleaners exempt by this classification shall be

provided with ‘adequate safety relief valves .and
controls.

BOILER EXTERNAL PIPING
AND -BOILER PROFER
CONNECTIONS

OUTLETS AND. EXTERNAL
PIPING

58,1 General, . The rules of this subparagraph
apply to ‘the boiler external piping as defined in the
Preamble.

PG-58

58.2 Boiler External Piping Connections to Boil-
erg, All boiler external piping connected to a boiler for
any purpose shall be attached to one of the types of
joints listed .in PG-59.1.1.1, PG-59.1.1.2, and PG-
59.1.1.3,

58,3 . Boiler External Piping. The following defines
the Code Jurisdictional Limits of the boiler external
piping ‘systems, including general requirements,
valves, and inspection. The limits are also shown in
Fig. PG-58.3,1 and Fig. PG-58.3.2. The materials,
design, fabrication, installation, and testing shall be in
accordance with ANSI ‘B31.1-1977, Power Piping,
including Addenda through the Summer 1979 Adden-
da and including the applicable B31.1 Code Cases,

58.3.1 The steam piping connected to the boiler
drum or to the superheater outlet header shall extend
up . to ‘and including the first stop valve ‘in -each
connection, except -as required by PG-58.3.2. In the
case of a single boiler .and prime mover installation,
the stop valve required herein may be omitted provid-
ed the prime mover throttle valve is equipped with an
indicator ‘to show ‘whether the valve is open or closed
and js designed to withstand the required hydrostatic
pressure test of the boiler.

§8.3,2 --'When two or more boilers are connected
to a common Steam header, the connection from each
boiler ‘having a manhole opening shall be fitted with
two stop ‘valves having an ample free-blow drain
between them. The boiler external piping includes all
piping from the boiler proper up to and including the
second stop valve and the free-blow drain valve.

Register, February, 1984, No. 338
‘Boiler and Pressure Vessel Code
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Fig. PG-58.3.1 SECTION I — POWER BOILERS
VENTS AND
INSTRUMFNTAT!ON
i
SINGLE INSTALLATION G- 71
=== OG=tu} | pg.5g.3.4
pG-58,3.2
MULTIPLE INSTALLATION s -
COMMONKEAOER |Lever woicarons po-s0
T ! -
SATURATED ORAIN ___.x,r STEAM ORUM I): o |
'SURFACE BLOW
CONTROL oEVIcE pG-48.3.7 D@m= ] CONTINUOUS
#6560 BLOW
o one ) CHEMICAL FEED
SENT INLET MEADER ORUM SAMPLE
e {ifused) ate
DORAR SUPLAMEATER = e SOOY BLOWERS £G+68.9

=~ SINGLE INSTALLATION

MAIN STEAM
PG-58.3.1

= SOOT BLOWERS PG-68.5
-

VENT
PG-68 4%3'4 l
HOT REHEAT -

po-ssf%}—f ¢ il C———j

COLO REWEAT
7 ORAIN

PG-38.3.7 O ECOROMITER )

-
- 'iMULTIPLE INSTALLATION

frmlr g, o = = SINGLE BOILER
REGULATING VALVE

.

BOILER NO.1 N

BOILER NO. 2 I LEh PRGN A COMMOR
o plipnrd

n
2 SOURCE
o
38 WATER DRUM ‘gm‘ REGULATING VALVE
PR ™
BLOW-OFF whay
ﬁ:';%f AmgNusmPLE E‘.‘ BQILERNO.1 T~ TWO OR MORE
L ag| soer N2 BOILERS FED FROM
g“ O D<A COMMON SOURCE
DRAIN T
PG-58.3,7

ADMINISTRATIVE JURISDICTION & TECHNICAL AESPONSIBILITY

eemmmmes " fBoilar Proper — Tha ASME BO'lDf and Pragsure Vacul Code {ASME BPVC)
hes total i and i {refer ‘to
Section | Preamble, fourth paregreph),

Qv . Boiler External ‘Piping and Joint — The ASME BPVC hes total edministra-
tiva j ion by Code Symbal stamping, ASME
Dats Forms, snd Aumonud Impocﬁon) of Bailar External Piping and Joint.
The ASME Section Corwnirtee B31.1 hes been sssigned technical reeponeibiliity.
{Ratfer to Section ) Preambls, fifth, sixth, snd saventh peregrephs end ANSI/ASME
831.1: Scope, peragreph 100.1.2.A.) Appliceble ANSI/ASME B31.1 Editions znd
Addanda era referanced in Section |, PG-68.3,

Q= == - . -Non-Bailer Extarne! Piping and Joint — Nat Section | jurisdiction {see eppiicable
ANSI/ASME 831 Codsl.

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

Register, February, 1984, No. 338
Boiler and ‘Pressure Vessel Code
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GENERAL REQUIREMENTS Fig. PG-58.3.2

Turbine vaive o
coda stop valve
PG-68.3.1

( O: Turbine
I_D@--= = To squipmant

|
Rehaatar X |
oo :% N 9 - SN S ¢
c ion  ( |
and rediant | . |
mction Start-up system i L
Mmay vary 1o suit 7 - N
boiler manufacturer !
' ) Condsntar
Economizer \ /
> -~ ——f_ ———
— >
- )
o _\_— 4 Boiler feed pump
Ot t= 4 Fem el
- N
Alternatas
PG-68,3.5

ADMINISTRATIVE JJURISDICTION & TECHNICAL RESPONSIBILITY

—me—=  Boilar Proper — The ASME Boiler and Pressure Vessel Code {ASME BPVC)
has totai ini ive_jurisdiction and ical r ibility -{refer to
Section 1 Preambie, fourth paragraph).

@rememmemn . Boiler External Piping and Joint — The ASME BPVC has total administra-
tive juriediction { y certil ion by Code Symbol stamping, ASME
Data Forms, and Authorized Inspection) of Boiler External Piping and Jaint.
The ASME Section. Committee B31.1 has bean astigned technical responsibility,
(Refer to Ssction § Preamble, fifth, sixth, and saventh paragrephs and ANSI/ASME
B31.1 Scopa, paregraph 100,1.2.A.) Appliceble ANSI/ASME B31.1 Editions end
Addenda gre referenced in Section |, PG-58.3.

O v amn Non-Boiler Externgl Piping and Joint — Not Section | jurisdiction {sse applicabla
ANSI/ASME 831 Coda).

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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PG-58.3.3-PG-59.1.3

5833 The feedwater piping for all boilers,
except high-temperature 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 beater or heaters meeting the
requirements of Part PFH are installed between the
required stop valve and the boiler, and are fitted with
isolation and bypass valves, provisions must be made
to prevent the feedwater pressure from exceeding the
mazimum allowable working pressure of the piping or
fead heater, which, is less. Coatrol and
interlock systems are permitted in order to preveat
overpressure.

58.3.4 When two or more boilers are fed from a
common source, the piping shail 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,s bypass valve, 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,

88.3.5 The feedwater piping for a forced-flow
steam -generator with no fixed steam and water line
may terminste up to and ineluding the stop valve near
the boiler and omitting the check valve near the boiler,
provided that a check valve having a pressure rating
10 leas than the boiler inlet design pressure is installed
at the discharge of the boilexr feed pump or elsewhere
in the feedline between the feed pump and the feed
stop valve. If the fesdwater heater(s) is fitted with
isolation and bypass valves, the applicable require-
ments of PG-58.3.3 must be met.

88.3.6 The blowoff piping for all boilers, except
forced-flow steam gemsrators with no fixed steam and
waterline, high-temperature water boilers, “and thoee
uzed for trection and/or porisble purpozes, when the

llowable working p ds 100 pei (690 kPa)
shall extend through and including the second valve.
The blowoff piping for all traction and/or portable
boilers and for forced circulation and electric boilers
having a normsl water content ot 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 drains, vents, surface-
blowoff, stearn and water piping for water columns,
gage glasses and pressure gages, and the recirculation

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

SECTION I — POWER BOILERS

return line for a high-temperature water botler. 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.

PG-59 APPLICATION REQUIREMENTS

FOR THE BOILER PROPER

59,1. Commoa to Steam, Feedwater, Blowoff, and
Dradr Systems
59.1.1 Outlets of a boiler to which piping is to
be attached for any purpose, and which piping comes
within the Code requirements, shall mest the require-
ments of P(G-39 and shall be:

§9,1.1.1 A tapped opening.

59.1,1.2 'Bolted fianged joints including those
of the Van Stone type.

§9.1.1.3 Welding ends of the butt or socket
welding type.

59,114 Piping within the boiler proper may
be expanded into grooved holes, seai welded if desired.

: Blowoff piping of firetube boilers shall be attached by

threading into a tapped opening with a thresded 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
%0 expoged (see PFT-49).

59,12 - Steam Malns, Provisions shall be made
for the expansion and contraction -of-steam maing
connecied to boilers, by providing substantial anchor-
age ot suitable points, so that there shall be no undue
sirnin transmitted to the boiler. Steam resexvoirs shall
be vzed on steam wains when heavy pulsations of the
steaxn ' currents ‘cause vibration of the boiler shell
plates.

$9,1.3 - Figure PG-59.1 illusiratea a typical form
of comnection for use on boiler shells for passing
through piping such as feed, surface blowoff connec-
tions, etc., and which permita 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 REQUIREMENTS

mmm‘
Iy

PG-59.1.3-PG-59.3.4

F1G. PG-59.1 TYPICAL BOILER BUSHINGS

paszage “are “employed, the boiler bushing or its
equivalent shall be used.

59.2 " Regui for Feed Plpleg, “The
feedwater shall be introduced into a boiler in such a
menner that the water will not be discharged directly
against ‘surfaces exposed ‘to gases of high temperature
or to direct radiation from the fire. ‘For pressures of
400 pei (2800 kPs) or over, the feedwater inlet through
the drum shall be fitted with shields, sleeves, or other
suitable ‘means ‘10 ‘reduce ‘the ‘effects ‘of temperature
differentinls .in the shell or head. :Fesdwater, other
than condensate returns ag provided for in PG-59.3.6,
shall not be introduced through the blowof.

$9.3 - Requirements for Blowoff Piping

93,1 - A-blowoff 23 required herein is defined as
a pipe connection provided with valves located in the
external piping through which the water in the boiler
may ‘be blown out ‘under ‘pressure, excepting drains
such 2s are ‘uzed on ‘water columns, gage glasses, or
piping : to "feedwater  regulators, “etc., “used for “the
purpose of determining the operating ‘condition of
such equip Piping ions used primarily for
i i such as d ators ‘on
ystems, are not classed as

P
Blawd,

blowoffs but the 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 temperature.

59.3.2 A surface blowoff shall not exceed 2% in.
pipe size, -and the internal -pipe ‘and :the ‘terminal
connection .for the .external ‘pipe, when .used, shall
form a . continuous -passage, -but. with clearance .be-
tween their .ends and arranged so that the removal of
either will not disturb the other. A properly designed
steel bushing, similar to or the equivalent of those
shown in Fig. PG-59.1, or a flanged connection shall
be used.

59.3.3 Each boiler except forced-flow steam
generators with no fixed steam ‘and waterline and
high-temperature water boilers ‘shall have a_bottom
blowoff outlet in direct connection with the lowest
water space practicable for external piping conforming
to PG-58.3.6.

89.3.4 All water walls and water screens which
do not drain back into the boiler, and all integra}
economizers, shall be equipped with outlet connec-
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tions for a blowoff or drain line and conform to the
requirements of PG-58.3.6 or PG-58.3.7.

59.3.5 Except as permitted for miniature boilers
in Part PMB, the minimum size of pipe and fittings
shall be 1 in,, and the maximum size shall be 2% in.,
except that for boilers with 100 sq ft (9.3 m?%) of
heating surface or less, the minimum size of pipe and
fittings may be % in.

53,6 Cond return of the
same size or larger than the size herein specified may
be used, and the blowoff may be connected to them. In
such case the blowoff shail be 30 located that the

ion may be letely drained.

593.7 A bottom blowoff pipe when exposed to
direct furnace heat shail be protected by firebrick or
other heat resisting material which is so arranged that
the pipe may be inspected.

$9.3.8 An opening in the boiler setting for.a
blowoff pipe shall be arrenged to provide free expan-
sion and contraction.

594 Drains

59.4.1 Ample drains shall be provided where
required to permit complete drainage of all piping,
superheaters, waterwalls, water screens, integral econ-
omizers, high-temperature water boilers, and all other
boiler components in which water may collect. Piping
shall ‘conform to .the requirements of PG-58.3.6 or
PG-58.3.7.

59.4.1.1 Each superheater shail be equipped
with at least one drain so located as to most effectively
provide for the proper operation of the apparatus.

59.4.1.2 - Each ‘high-temperature water boiler
shall have a 1 in. minimum pipe size bottom drain

ion in direct ion with the lowest water
space practical for external piping conforming to PG-
58.3.7.

59.5 - Requirements for Valves and Fittings, The
following requirements apply to the use of valves and
fittings in the boiler proper.

59.5.1 Steam Stop Valves

59.5.1.1 . If a shutoff valve is used between the
boiler and its superheater, the safety valve capacity on
the boiler shall comply with the requirements of PG-
67.2 and PG-70, except as provided for .in PG-
59.5.1.2, no credit being taken for the safety valve on
the superheater, and the superheater must be equipped
with safety valve capacity as required by PG-68. A
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stop valve is not required at the inlet or the outlet of a
reheater or separately fired superheater.

59.5.1.2 " When stop valves are installed in the
water-steam flow path between any two sections of a
forced-flow steam ‘generator with no fixed steam and
waterline, the safety valves shall satisfy the require-
ments of PG-67.4.4.

DESIGN AND APPLICATION

PGS0 REQUIREMENTS 'FOR
MISCELLANEOQOUS PIPE,
VALVES, AND FITTINGS
Piping referred to in this paragraph shall be
designed i d with the licable require-

n tat g
ments of ANSI B31.1.

60,1 ‘Water Lavel Indicators

60,11 " Each boiler, except forced-low steam
generators with no fixed steam .and waterline,- and
high-temperature water boilers of the forced circula.
tion type that have no steam and waterline, shall have
at least ‘one . water gage giasa. Boilers operated at
pressures over 400 psi (2800 kPa) shall be provided
with two water gage glasses which may be connected
10 a single water column or connected directly to.the
drum,
Two independent remote level indicators ‘may -be
used instead of one of the two required gage glasses for
boiler drum water level indication in the case of power
boilers with all drum safety valves set at or above 900
psi (6200 kPa). When both remote level indicators are
in reliable operation, the gage glass may be shut off but
shall be maintained in serviceable condition,

When the direct reading of gage giass water level is
not readily visible to the operator in tus working area,
two dependable indirect indi shall be provided,
either ‘by transmission of the gage giass image or by
remote level indicators.

The lowest visible part of the water gage glass shail
be at least 2 in, ($1 mm) above the lowest permissible
water level, at which level there will be no danger of
overheating any part of the boiler when in operation at
that level. ‘When remote level indication is provided
for -the .operator in lieu of the gage glass, the same
minimum level reference shall be clearly marked.

Connections . from -the boiler .to ‘the remote .level
indicator . shall be at least % in. .pipe size to and
including the 1solation valve and from there 1o the
remote level indicator at least % in.. (13 .mm) Q.D.
tubing. ‘These connections shail be completely. inde-

dent of other i for any function other
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than water level indication. For pressures of 400 psi
(2800 kPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means to reduce temperature differentials in the shells
or heads.

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

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

60.1.5 " Boilers of locomotives shall have at least
one water glass provided with top and bottom shutoff
cocks and lamp, and two gage cocks for boilers 36 in.
(910 mm) in diameter and under, and three gage cocks
for boilers over 36 in, (910 mm) in diameter.

The lowest gage cock and the lowest reading of
water glass shall not be less than 2 in. (51 mm) above
the highest point of crown sheet on boilers 36 in. (910
mm)-in ‘diameter ‘and ‘under, nor less than 3 in. (76
mm) ‘for -boilers “over 36 ‘in."(910 mm) in diameter.
These are minimum dimensions, and on large locomo-
tives and those operating on steep grades, the height
should be increased, if necessary, to compensate for
change of water level on descending grades.

The bottom mounting for water glass and for water
column if used must extend not less than 1% in. (38
mm) -inside the boiler and beyond any obstacle
immediately -above it,"and the passage therein must be
straight and horizontal,

Tubular water ‘glasses must be equipped with a
protecting shield.

60.1.6  All connections on the gage glass shall be
not :less than -% ‘in. pipe size.Each water-gage glass
shall ‘be fitted ‘with ‘a ‘drain ‘cock or valve having an
unrestricted drain opening of not less than Y in. (6

- mm) diameter to facilitate cleaning. When the boiler
operating pressure exceeds 100 psi (690 kPa) the glass
shall be furnished with a connection to install a valved
drain 1o the ash pit or other safe discharge point.

Each water gage glass shall be equipped with a top
and.-a_bottom shutoff . valve of such through-flow
construction as .to. prevent .stoppage .by deposits of
sediments. If the lowest valve is more than 7 ft (2.1 m)
above the floor or platform from which it is operated,
the operating mechanism shall indicate by its position
whether the valve is open or closed. The pressure-
temperature rating shall be at least equal to that of the

PG-60.1.1-PG-60.2.4

lowest set pressure of any safety vaive on the boiler
drum and the corresponding saturated-steam tempera-
ture.

Straight-run globe valves shall not be used on such
connections.

Automatic shutoff valves, if permitted to be used,
shall conform to the requirements given in A-18.

60.2 Water Columns
60.2.1 The water column shall be so mounted
that it will maintain its correct position relative to the
normal waterline under operating conditions.

60.2,2 The minimum size of pipes connecting
the water column to a boiler shall be 1 in. For
pressures of 400 psi (2800 kPa) or over, lower water
column connections to drums shall be provided with
shields, sleeves, or other suitable means to reduce the
effect of temperature differentials in the shells or
heads. Water glass fittings or gage cocks may be
connected directly to the boiler.

60.2.3 -'The steam:and .water connections to a
water column or a water gage glass shall be such that
they are readily accessible for internal inspection and
cleaning. Some acceptable methods of meetung this
requirement are by providing a cross or fitting with a
back outlet at each right-angle turn to permit inspec-
tion and cleaning in both directions, or by using pipe
bends orfittings of a type which ‘does not leave an
internal shoulder.or pocket in the pipe connection and
with -a -radius -of -curvature which will permit:the
passage of a ‘rotary ‘cleaner. Screwed plug closures
using threaded ‘connections as allowed -by PG-39.5.3
are acceptable means of access for this inspection and
cleaning.:For boilers with all drum safety valves set at
or -above ‘400 ‘psig :(2800 :kPa), socket-welded -plugs
may be used for this purpose in lieu of screwed plugs.
The water column shall be fitted with a connection for
a drain cock or drain valve to install a pipe of at least
3, in. ‘pipe size to ‘the ‘ash pit or ‘other safe point ‘of
discharge. If the water connection to the water column
has a rising bend or pocket which cannot be drained
by means of the water-column drain, an additional
drain shall be placed on this connection in order -that
it may be blown off to clear any sediment from :the
pipe.

60.2.4 The design and .matenial of a water
column shall comply with the requirements of PG-42.
Water column made of cast iron i accordance with
SA-278 may be used for. maximum boiler pressures
not exceeding 250 psi (1700 kPa) Water columins
made of ductile iron i accordance with SA-395 may
be used for maximum boiler pressures not exceeding
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F1G. PG-60 TYPICAL ARRANGEMENT OF STEAM
AND WATER CONNECTIONS FOR A WATER
COLUMN

350 pai :(2400. kPs). - For - highev - pressures, - steel

60.2.5 - Shutoff -velves shall ot be used iz the
pipe connections between a boiler and a water column
ot betwesn & boiler and the shutoff valves required for
the  gage ‘glus (PG-60.1.6), - vnless they are either
outgide-corew-and-yoke of level-lifting type gate valves
ot stopeocks with lever permanently fastened thereto
end marked in line with their passage, or of such other
thmghﬂawemummuwpmemsmppngeby

D of sedi nndto dicate by the position of
the ting meck hether they are in open or
dooedpoﬁnmlndmhvdvmorcochmnbe
locked or sealed open. Whare stop cocks are used they
mubeofutypewnhtheplu;htldmplwebyn
geand or gland.

62.2.6 - No outlet jons, except for damp
regulator, fesdwater regulator, drains, steam gages, or
apparatus of such form ez does not permit the escape
of an apprecisbls amoant of steam or water therefrom
shall ‘ba' placed ‘on ‘the pipes connecting a water
column or gage glasa to a boiler,

60.3 - Gags Gless Comnectlons
60.3.1Gmglnuumdmecochthatm
required ' by ‘PG-60.1 ‘and PG-60.4 and are not
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connected directly to a shell or drum of the boiler,
shall be connected by one of the following methods:

60.3.1.1 The water -gage glass or glasges and
gage cocks shall be connected to an intervening water
column,

60.3.1.2 When only water gege glasaes are
used, they may be mounted away from the shell or
drum and the water column omitied, provided the
following requirements are met:

60.3.1.2.1 The top and bottom gage glass
fittings are aligned, supporied, and secured so as to
maintain the alignment of the gage glass; and

60.3.1.22 The steam and water connections
are not lezs then 1 in. pipe size and cach water glass is
provided with a valved drain; and

60.3.1.2.3 - The steam and water connections
comply with the of the following PG-
60.,3.2 and PG-60.3.3.

60.3.2 .. The lower edge of the steam connection
0 & water column or gage glass in the boiler shall not
ba below the highest visible water level in the water
gage gless. Theve shall be no sag or offset in the piping
which will permit the sccumulation of water.

60.3.3 The upper edge of the water connection
to a water column or gage glaes and the boiler shall
1ot be above the lowest vigsible water level in the gage
glzss, No part of this pipe connection shall be above
the point of connection at the water colummn,

60.3.4 - An acceptable arrangement is shown in
Fig, PG-60.

60,4 'Gags Cocks, Each boiler (except those not
requiring water level indicators per PG-60.1.2) shall
bave -three or more gage cocks located within the
vizible length of the  water glass, except when the
boiler  hes two water  glasses located .om .the same
borizontal lines,

Boilers not over 36 im. (910 mm) in diameter in
which the heating surfece does not excesd 100 sq ft
(9.3 m?) need have but two gage cocks.

The gage cock connections shall be pot less than %
in. pipe size.

69.5 - Water Froats. Bach boiler fitted with a water
jacketed -boiler-fi mouth p or similar
appliance having valves on the pipes connecting them
to the boiler shall have these valves locked or sealed
open. Such valves, when used, shall be of the straight-
way type.
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60,6 Pressure Gages

60.6.1 “-Each boiler shall have a pressure gage so
located ‘that ‘it is easily readable. The pressure gage
shall be installed so that it shall at all times indicate
the pressure in the boiler. Each steam boiler shall have
the pressure gage connected to the steam space or to
the water.column or its steam connection. A valve or
cack shall be placed in the gage connection adjacent to
the gage. An additional valve or cock may be located
near ‘the boiler.providing it is locked or sealed in the
open position.:No other shutoff valves shall be located
between the gage and the boiler. The pipe connection
shall be of ample size and arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connection shall contain a syphon or equivalent device
which will develop and maintain a water seal that will
prevent steam from entering the ‘gage tube. Pressure
gage ions shall be suitable for the maximum
allowable working pressure and temperature, but if the
temperature ‘exceeds 406'F -(208°C), brass or copper
pipe ‘or ‘tubing-shall ‘not ‘be used. The connections to
the boiler, except the syphon, if used, shall not be less
than -Y ‘in. standard pipe size but :where steel or
wrought iron pipe or tubing is used, they shall not be
less ‘than % 'in, (13 "mm) inside diameter. The
minimum Size of & syphon, if used, shall be % in. (6
mm) inside diameter. . The dial of the pressure gage
shall ~'be graduated - to approximately . double - the
pressure at which the safety valve is set, but in no case
to less than 1% times this pressure.

60.6.2 - Each forced-flow ‘steam generator with
no fixed steam and water line shall be equipped with
pressure gages or -other .pressure measuring devices
located as follows:

60.6,2.1 At the boiler or superheater -outlet
(following -the last section which involves absorption
of heat); and

60,6.2.2 At ‘the boiler or economizer inlet
(preceding any section which involves. absorption of
heat); and

60.6.2.3 - :Upstream of any shutoff valve which
may be used berween any two sections of the heat
absorbing surface,

60,63 . Each boiler :shall :be provided with a
valve connection ‘at least % “in. pipe size for .the
exclusive purpose .of attaching :a test gage when the
boiler is in service, so that the accuracy of the boiler
pressure gage can be ascertained.

60,6.4 ~Each high-temperature water boiler shall
have a temperature gage so located and connected that

ILHR 42
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it shall be easily readable The temperature gage shall
be installed so that it at all times indicates the
temperature in degrees Fahrenheit of the water in the
boiler, at or near the outlet connection,

PG-61 FEEDWATER SUPPLY

61.1 - Except -as provided for in PG-61.2 and PG-
61.4,:boilers having more than 500 sg ft (47 m?) of
water-heating surface shall have at least two means of
feeding water. Except as provided for in PG-61.3, PG-
61,4, and PG-61.5, each source of. feeding shall be
capable of supplying water to the boiler at a pressure
of 3% higher than the highest setting of anysafety
valve on the boiler. For boilers that are fired with solid
fuel not in suspension, and for boilers whose setting or
heat .source can continue to supply sufficient heat to
cause . damage - to. the -boiler if ‘the feed -supply -is
interrupted, one such means of feeding shall be steam
operated.

61.2 - Except as provided for in PG-61.1, a boiler
fired -by gaseous, liquid, -or solid fuel in suspension
may be equipped with a single means of feeding water
provided means are furnished for the shutting off of its
heat input prior to the water level reaching the lowest
permissible level established by PG-60.

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

61,4 High-temperature water boilers shall be prb-
vided with means of adding water to the boiler or
system while under pressure.

61,5 ‘A forced-flow steam generator with no fixed
steam and water line shall be provided with & source of
feeding capable of supplying water to the boiler at a
pressure not less than the expected maximum  sus-
tained pressure at the boiler inlet, as determined by the
boiler ‘Manufacturer, : corresponding to operation at

i designed ing capacity with maximum
allowable working pressure at the superheater outlet.
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SAFETY VALVES AND SAFETY
RELIEF VALVES!Y

BOILER SAFETY VALVE
REQUIREMENTS

67.1 Each boiler shall have at least one safety
valve or safety relief valve and if it has more than 500
sq ft (47 m%) of water-heating surface, or if an electric
boiler has a power input more than 500 kW, it shail
have two or more safety valves or safety relief valves.
The method of puting the st ing capac-
ity of the boiler shall be as given in A-12. Organic fluid
vaporizer generators require special consideration as
given in Part PVG,

67.2  The safety vaive or safety relief valve capacity
for each boiler. (except as noted in PG-67.4) shall be
such that the safety valve, or valves will discharge all
the steam that can be generated by the boiler without
allowing the pressure to rise more than 6% above the
highest pressure at which any valve is set and in no
case 10 more than 6% above the maximum allowable
working pressure, ‘The 'safety valve or ‘safety ‘relief
valve capacity shall be in i with PG-70 but
shall not be less than the maximum designed steaming
capacity as ‘determined by the Manufacturer. The
required steam relieving capacity, in lb/hr (kg/hr), of
the safety. relief valves .on a high-temperature water
boiler shall be determined by dividing the maximum
output in Bru/br (kJ/hr) at the boiler nozzle obtained
by the firing of any fuel for which the unit is designed
by 1000,

Any economizer which may be shut off from the
boiler, thereby permitting the economizer to become a
fired pressure - veagel, -shall have one or more safety
relief valves with a total discharge capacity, calculated
from the 'maximum . expected heat ‘absorption in
Btu/hr ‘(kJ/hr), as determined by the Manufacturer,
divided by 1000. This absorption shall be stated in the
stamping (PG-106.4).

The required relieving capecity in pounds per hour
of the safety or-safety relief valves on a weste heat
boiler shall be determined by the Manufacturer. Whea
suxiliary firing is to be used in combination with waste
heat recovery, the maximum output shail include the
effect of such firing in the total required capacity.

PG-67

"8afety Yalve: An antomatic pressure relieving device sctuated by
the static pressure upstream of the valve and charscterized by full-
opening pop ection. It is.used for gas or vapor service.

Relief Valve; An automsuc pressure relieving device ectuated by
the static pressure upstream of the valve which apens further wath
the ‘increase ‘in pressure “over the ‘opening pressure. It is used
primasily for liqud sexvice.

Safety ‘Relief Valve; An asutomatic pressure-sctusted relisving
device ‘suitable for use ‘cither as a safety valve or relief valve,
depending on application,
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When auxiliary firing is to be used in place of waste
heat recovery, the required relieving capacity shall be
based on ‘auxiliary firing or waste heat recovery,
whichever is higher.

67.3 “One or more safety valves on the boiler
proper shall be set at or below the maximum allowable
working pressure ‘{except as noted in PG-67.4). If
additional valves are used the highest preasure setting
shall not -exceed -the maximum ailowable working
pressure by more than 3%. The complete range of
pressure settings -of -all the saturated-steam safety
valves on a boiler shall not exceed 10% of the highest
pressure to which any valve is set. Pressure setting of
safety relief valves on high-temperature water boilers'®
may exceed this 10% range.

674 -For a forced-flow steam generator with no
fized steam and waterline, equipped with automatic
controls and protective interlocks responsive to steam
pressure, safety valves may be provided in accordance
with the above paragraphs or the following protection
against overpressure shall be provided:

67.4.1 'Onpe or more power-actuated pressure
relieving valves'? shall be provided in direct communi-
cation ‘with the boiler when the boiler is under
preasure and shall receive a control impulse to open
when the maximum allowable working pressure at the
superheater outlet, a3 shown in the master stamping
(PG-106.3), is ded. The total bined relieving
capecity of the power-actuated relieving valves shall
be not leas than 10% of the maximum design steaming
capacity of the boiler under any operating condition as
determined by the Mannfacturer. The valve or valves
shall be located in the pressure part system where they
will relieve the overpressure.

An .isolating stop valve of the outside-screw-and-
yoke type may be installed between the power-actu-
ated pressure relieving valve and the boiler to permit
repairs provided an alternate power-actuated pressure

eafety relief valves in hot water service are moce snsosptible to
dmpudwbmmtlukmmmufﬂyvﬂmrdmmgm
Itis working pressure
o{xhnbml«mdthasdetyrdldvﬂvem;fwhx;hmpm
water boilzms be selected substantinlly highsr then the desired
opezeting pressure %0 18 l0 minimira the times tha safety relef
velve must lift.

The power-ectusted pressure relieving valve s ome whoss
movements to open or close are fully controlled by a source of
power -(electricity, air, steam, or hydraulic). The valve may
discharge to atmosphere o 0 a contaner at lower pressure. The
discharge capecity may be affected by the downstream conditions,
and such effects shall be taken into account, If the power-sctuated
pressure velieving valves arc also positioned in response to other
control signals, the control impulse to prevent overpressure shall
be responsive only o presaure and shall override any other control
function.
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relieving valve of the same capacity is so installed as to
be in ‘direct communication ‘with the boiler in ‘accor-
dance with the requirements of this paragraph,

Power-actuated pressure relieving valves discharg-
ing ‘to ‘intermediate ‘pressitre .and .incorporated -into
bypass and/or startup circuits by the boiler Manufac-
turer need not be capacity.certified. Instead, they shall
be marked by the valve manufacturer with a capacity
rating at a set of specified inlet pressure and tempera-
ture . conditions. . ‘Power-actuated -pressure relieving
valves  discharging ‘directly -to. atmosphere shall be
capacity certified. This capacity. certification shall be
conducted in-accordance with the provisions of PG-
69.3. The valves shall be marked in accordance with
the provisions of PG-69.4 and PG-69.5.

67,4,2 - Spring-loaded safety -valves shall be pro-
vided,  having ‘a ‘total - combined : relieving "capacity,
including that of the power-actuated pressure relieving
capacity :installed under PG 67 4.1, of not ‘less ‘than
100% of the i ing capacity of
the boiler, as determined by the Mmufacturcr, except
the alternate provisions of PG-67.4.3 are satisfied. In
this ‘total, ‘no -credit ‘in ‘excess of 30% of the total
required ‘relieving ‘capacity ‘shall be allowed for the
power-ectuated pressure relieving valves actually in-
stalled, Any ‘or all of the spring-loaded safety valves
may be ‘set ‘above the maximum allowable working
pressure of the parts to which they are connected, but
the set pressures shall be such that when all of these
valves : (together “with -the power-actuated : pressure
relieving valves) are in operation the pressure will not
rise ‘more . than :20% ‘above ‘the ‘maximum ‘allowable
working pressure of any part of the boiler, except for
the -steam -piping between ‘the boiler ‘and the ‘prime
mover.

67,43 The total installed ‘capacity .of -spring-
loaded safety. valves may be less than the requirements
of PG-67,4.2 provided all of the following conditions
are met, ;

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

67.4.3.2 ' The boiler shall be provided with
automatic devices, responsive to variations in steam
pressure, which include no less than all the following:

67.4.3.2.1 A control capable of maintaining
steam pressure at the desired operating level and of
modulating firing rates and feedwater flow in propor-
tion to a variable steam output; and

674322 A control which overrides PG-

PG-67.4.1-PG-67.4.4.1

67.4.3.2.1 by reducing the fuel rate and feedwater flow
when ‘the ‘steam “pressure exceeds the maximum
allowable working pressure as shown in the master
stamping (PG-106.3) by 10%; and

67.43.2.3 A direct-acting overpressure-trip-
actuating h using an independent pressure
sensing device, ‘that will stop the flow of fuel and
feedwater to the boiler, at a pressure higher than the
set pressure of PG-67.4.3.2.2, but less than 20% above
the maximum allowable working pressure as shown in
the master stamping (PG-106.3).

67.4.3.3 . There shall be not less than two
spring-loaded safety valves and the total rated reliev-
ing capacity .of the spring-loaded safety valves shall be
not less than 10% of the maximum designed steaming
capacity of the boiler as determined by the Manufac-
turer, These :spring-loaded safety valves may be set
above the maximum allowable working pressure of the
parts to which they are connected but shall be set such
that the valves will lift ‘at a pressure no higher than
20% above thé maximum allowable working pressure
as shown in the master stamping (PG-106.3).

67434 At least two of these spring-loaded
safety valves shall be equipped with a device that
directly transmits the valve stem lift action to controls
that ‘will stop the flow of fuel and feedwater to the
boiler," The control circuitry to accomplish this shall
be arranged in a “fail-safe” manner (see Note).

NOTE: "Fail-safe” shall mean a circuitry arranged as cither of the
following:

(1) - Energize 1o trip: There shall be at least two separate and
independent trip circuits served by two power sources, to initiate
and perform .the trip action. :One power source shall be a
continuously charged dc battery. The second source shall be an ac-
to-dc converter connected to the dc system to charge the battery
and clplble of peffornung the mp uuon The trip circuits shall be

for

It is not ¥ to i the
stops the flow of fuel and feedwater,

(2) " De-energize to trip: If the circuits are arranged m such a
way ‘that a continuous supply ‘of ‘power is required to keep the
circuits ‘closed -and ‘operating and ‘such ‘that any interruption of
power supply will actuate the trip mechanism, then a single trip
circuit and ‘vingle . power. supply will be enough to meet the
requirements of this subparagraph.

67.4.3.5 The power supply for all controls and
devices required by PG-67.4.3 shall include at least
one ‘source ‘contained ‘within the same plant as the
boiler and which is arranged to actuate the controls
and devices "continuously :in the event of failure or
interruption of any other power sources.

67.4.4 When stop valves are installed in the
water-steam flow path between any two sections of a
forced-flow steam generator with no fixed steam and
water line:

that actually

67.44.1 The power-actuated pressure reliev-
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ing valve(s) required by PG-67.4.1 shall also receive a
control impulse to open when the maximum allowable
working pressure of the component, having the lowest
pressure level upstream 1o the stop valve, is exceeded;
and

67.4.4.2  The spring-loaded safety valves shail
be located to provide the p p ion require-
meats in PG-67.4.2 or PG-67.4.3.

67.4.5 A relisble pressure-recording device shail
always ‘be .in service -and ‘records ‘kept to provide
evidence of conformity to the above requirements.

67.5 - All sefety valves or safety relief valves shall
be so comstructed that the failure of any part cannot
obatruct the fres and fuil discharge of sieam and water
from .the valve. Safety vaives shall be of the direct
spring-loaded pop type, with seat inclined at eny angle
between 43 and 90 deg. (/4 snd 7/2 rad), inclusive,
to.the center. line ‘of the spindle. The coeflicient of
discharge -of safety :valves shall  be ‘determined by
sotusl steam flow at.s.p not
more than 3% above the pressure at which the valve is
set to ‘blow and ' when adjusted ‘for blowdown in
sccordance with PG-T2. The valves shall be credited
with capecities a3 determined by the provisions of PG-
69.2,

Safety velves or safety. relief valves may be used
which ‘give ‘any ‘opening up to the full discharge
capacity of the area of the opening of the inlet of the
valve (see ‘PG-69.5), provided the movement of the
steam safety valve is such a3 not to induce lifting of
water in the boiler.

Deadweight or weighted lever safety valves or safety
relief valves shail not be used.

For - high-temperature "water - boilers safety ‘relief
valves shall be uzed. Such valves shall have a closed
‘bonnet. For purposes of selection the capecity rating
of such safety relief valves shall be expressed in terms
of actusl steam flow determined on the same basis as
for safety vaives. In addition the safety relief valves
shall be capable of satisfactory op when reliev-
ing water at the i P pondi
to the presaure at which the valve is zet to blow.

67.6 A safety valve or safety relief valve over 3 in.
(76 mm) in size, uged for pressuves greates than 15
peig (100 -kPa . gage), . shall - have -a flanged  inlet
connection or .8 . Weld-end . inlet .connection. The
di ions of flanges subjected to boiler pressure ahall
conform to the applicable American National Stan-
dards as given in PG~42. The facing shall be similar to
those illustrated in the Standard,

67.7 Safety valves or safety relief valves may have
bronze parts complying with either SB-61 or SB-62,

“
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provided the maximum allowable stresses and temper-
atures do-not exceed the values given in Table PG-23.2
and shall be marked to indicate the class of material
used. -Such valves shall not be used on superheaters
delivering steam at a temperature over 450°F (232°C)
and 306°F (152°C) respectively, and shall not be used
for high-temperature water boilers.

PG-68 SUPERHEATER SAFETY VALVE
REQUIREMENTS

68.1 - Every attached superheater shail have one or
more safety valves near the outlet. If the superheater
outiet header has a full, free, steam passage from end
to end and is so constructed that steam is supplied to it
at_practically equal intervals throughout its length so
that ‘there -is ‘& uniform flow of steam through ‘the
superheater tubes and the header, the safety valve, or
valves, may be located anywhere in the leagth of the
hesder,

68.2 " The discharge capacity of the safety valve, or
valves, on an attached superheater may be included in
determining the number and size of the safety valves
for the boiler, provided there are no intervening valves
beiween the superheater safety valve and the boiler,
and : provided ‘the ‘discharge ‘capecity of the safety
valve, ‘or ‘valves, ‘on the boiler, a3 distinct from the
superheater 'ia ‘at ‘least 75% of the aggregate valve
capacity required.

68.3 . Every independently fired superheater which
may be shut .off - from - the boiler -and permit - the
superheater to become a fired pressure vessel shall
have one or more ‘safety valves having a discharge
capacity equal to 6 Ib of steam per square foot (29 kg
of steam per m?) of superheater surfuce measured on
the side -exposed to .the -hot ‘gazes. ‘The number “of
safety -valves .instailed ‘shall be such that the total
capacity is at least equal to that required.

684 :: Every reheater shail have one or more safety
valves, such that the total relieving capacity is at least
equal to -the  magimum steam flow for which the
reheater is designed. At least one valve shall be located
on the reheater outlet. The relieving capacity of the
valve on the reheater outlet shall be not less than {5%
of the required total.: The capacity of reheater safety
valves shall not be included in the required relieving
capacity for the boiler and superheater.

68,5 :: A soot blower connection may be attached to
the same outlet from the superheater or reheater that
is used for the safety valve connection.
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€8.6. - Bvery safety valve vsed on a superheater or
relieater discharging superheated steam at a tempera-
ture over 430°F (232°C) shall have a casing, including
ths bage, body, and bonnet and spindle, of steel, steel
alloy, or equivalent heat-resisting material.

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

The valve shall have a flenged inlet
weld-end inlet coanection. It shall have the seat and
disk ‘of suitable ‘heat erosive and corrosive-resisting
material, and the spring fully exposed outside of the
valve casing so that it shall be protected from contact

PG-T0 CAPACTTY

70.1 - The -minimum safety valve or - safety relief
valve relieving capacity for other than electric boilers,
waste heat boilers, organic fluid vaporizer generators,
and forced-flow steam genesators with no fixed steam
and water line, when provided in accordance with PG-
67.4.3, shall be determined on the basis of the pounds
of ‘steam generated per:hour per.square foot of boiler
heating surface and waterwall heating surface, as
given in the Table PG-70.

Firetube Watertube
Boilers Boilers
ora Boiler heating surface
Hand flred 5 6
Stoker fired 7 8
Qil, 'gas, .or pulverized fuel fired 8 10
Waterwall heating surface,
Hand fired 8 8
Stoker fired 10 12
Ol, gas, or pulverized 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 hand-fired
boflers above.

The minimum safety valve or safety relief valve
relieving capacity for electric boilers shall be 3% 1b
(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 heating surface shall be computed as
follows,

70.2.1 Heating surface, as part of a circulating
system in contact on one side with water or wet steam
being - heated ‘and on the other side ‘with gas or
refractory being cooled, shall be messured on the side
receiving heat.

70.2.2 Boiler hq:tin,g surface and other equiva-
Ient surface outside the furnace shall ‘be measured
circumferentially plus any extended surface,

770,23 ‘Waterwall ' heating “surface and . other
equivalent surface within the ‘furnace shall ‘be mea-
sured ag the projected tube area (diameter X length)
plus any extended surface on the furnace side. In
computing the heating surface for this purpose, only
the tubes, fireboxes, shells, tubesheets, and the project-
ed area of headers need be considered, except that for
vertical firetube steam boilers, only. that portion of the
tube  surface - up . to.the middle gage cock is to be
computed. The minimum number and size of safety
valves or. safety relief valves required shall be deter-
mined on the basis of the aggregate relieving capacity
and the relieving capacity marked on the valves by the
manufacturer. 'Where -the . operating . conditions . are
changed, or additional heating surface such as water
screens or waterwalls is connected to the boiler
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circulation, the safety valve or safety relief valve
capacity shall be increased, if necessary, to meet the
new diti and be in d. with PG-67.2.
The additional valves required on nt of changed
conditions may be installed on the steam or water line
between ‘the boiler:and the main stop valve except
s/hen the boiler is equipped with a superheater or
other piece of apparatus, in which case they may be
installed on the steam pipes between the boiler drum
and the inlet to the superheater ‘or other apparatus,
provided that the steam main between the boiler and
points where & safety valve or valves may be attached
has 8 cross-sectionsl ‘area at least thres times the
combined aress of the inlet connections to the safety
valves applied to it.

70.3.1f the . safety - valve .'or -safety -relief  valve
apwityunnotbeeompuwdotifitindaiuhlew

prove the P it may be ch d in any one
of the three following ways, and if foond insufficient,
nddxmudmp‘utysh:ﬂbepmvxdut

70.3.1 By making an eccummulstion test, that is,
by shutting off all other steam discharge outlets from
the boiler and forcing the fires to the maximum. The
safety valve equipment shall be sufficient {0 prevent an
€XCeI8 P beyond that specified in PG-67.2. This
method ‘should -not be used on_ a boiler with a
Superheater ‘or : re} or ‘on ‘a high-
water boiler.

70.3.2 By measuring the ‘maximum amount of

fuel that ‘can be bumed ‘and ‘computing the corre-

sponding evaporative capecity upon the basis of the
heating value of the fuel (see A-~12 through A-17)

70.3.3 By g the
npcmtybymunmngthefwdwnm Thesnmof!he

safety valve capecities ‘marked oa 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-T1 . MOUNTING :

G h B ¢ Whmtwoornmuufetyvdvummedona
boiler, they may be mounted either separately or as
twin ‘valves made by plecing individual valvea on Y-
bases, or duplex'valves having two valves in ‘the same
‘body casing: Twin valves mede by placing individual
valves on Y-bases, or duplex valves having two valves
in ‘the ‘same body, mu be ‘of appmxmu.ly equal
‘capacity.

‘Whea not more thln two v-lva of dm'erent sizes are
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mounted singly the relieving capacity of the smaller
valve shall be not less thln 50% of that of the larger
valve,

71.2 The safety vaive or safety relief valve or vaives
shall be connected to_ the boiler independent of any
other ion, and hed 28 close as poasible to
the boiler, without say unnecessary mtm'vmmg pipe
or fitting. Such intervening pipe or fitiing shall be not
longer than -the face-to-fece dimension. of the corre-
spoading tee fitting of the same diameter and pressure
under the applicable Americen National Stendard
listed in PG-42 and shall algo comply with PG-8 and
PG-39, Bvery safety valve or safety relief valve shall be
connected so 28 to stand in an upright position, with
spindle vertical. On high-temperature water boilers of
the watertube forced-circulation type, the valve shall
be located at the boiler outlet.

or ion b

71.3 The opening 1 the boiler
and the safety valve or safety relief valve shall have at
least the srea of the valve inlet. No valve of any
description shall be placed between the required safety
valve or safety relief valve or valvea and the boiler, nor
on the discharge pipz between the safety valve or
safety -relief valve and  the atmosphere. When a
discharge pipe is usad, the cross-gectional area shall be
not less than ths full area of the valve outlet or of the
total of the sreas of the valve cutlets, discharging
thereinto, It shall be es short and straight as possible
and 30 arranged as to avoid undue stresses on the
valve or valves.

All safety valve or safety relief valve discharges
shall be 20 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 esch safety vaive or safety relief valve, and where
water of condensation may collect. Each valve shall
have an open gravity drein through the casing below
the lsvel of the valve seat. For iron- and steel-bodied
valves excesding 24 in. size, the demin hole shall be
tapped not less than 3 in. pipe size.

Discherge piping from safety relief valves on high-
mmpalmm water boilers shall be provided with

provisions for water d 8¢ well a3 the
steam venting,

The installstion of cast iron bodied safety relief
valves for :high- tempenture 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 ‘area ‘to
preveat back pressure from intesfering with the proper

and ‘d B ity of the valve. ‘The
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muffler plates or other devices shall be so constructed
as 1o avoid 'a possibility of restriction of the steam
passages due to deposit. Mufflers shall not be used on
high-temperature water boiler safety relief valves.

‘When a safety valve or safety relief valve is exposed
to outdoor elements which may affect operation of the
valve, it -is ‘permissible. to_shield the valve with—a-
satisfactory ‘cover.. The shield or cover shall be
properly vented and arranged to permit servicing and
normal operation of the valve.

71,5 When a boiler is fitted with two or more safety
valves ‘or safety relief valves on one connection, this
connection ‘to ‘the boiler shall have a cross-sectional
area :not ‘less :than the combined areas of inlet
connections .of all the safety valves or safety relief
valves ‘with which it connects and shall also meet the
requirements of PG-71.3.

71.6 Safety ‘valves may be attached to drums or
headers by welding provided the welding is done in
accordance with Code requirements.

71,7 Every boiler shall have proper outlét connec-
tions for -the .required safety valve, “or ‘safety relief
valve, or “valves, “independent -of .any .other outside
steam ‘connection, the area of opening to be ‘at least
equal to the aggregate areas of inlet connections of all
of -the ‘safety 'valves or safety ‘relief ‘valves to be
attached ‘thereto. 'An .internal collecting pipe, splash
plate, or pan may be used, provided the total area for
inlet “of :steam :thereto is not less than twice the
aggregate areas of the inlet connections of the attached
safety valves. The holes in such collecting pipes shall
be at least Y in. (6 mm) in diameter and the least
dimension .in ‘any other form of opening for inlet of
steam shall be % in. (6 mm).

Such dimensional limitations to operation for steam
need not apply to steam scrubbers or driers provided
the net free steam inlet area of the scrubber or drier is
at least 10 times the total area of the boiler outlets for
the safety valves.

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

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

OPERATION

ILHR 42
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a pressure not lower than 96% of their set pressure,
except that ail drum valves installed on a singie boiler
may be set to reseal at a pressure not lower than 96%
of the set pressure of the lowest set drum valve. The
minimum blowdown in any case shall be 2 psi (14
kPa). For spring-loaded pop safety valves for pressure
between 200 and 300 psi (1400 and 2100 kPa), both
inclusive, the blowdown shall not be less than 1% of
the set pressure. To insure the guaranteed capacity
and satisfactory operation, the blowdown as marked
upon the valve (PG-69.5) shall not be reduced.

Safety valves used on forced-flow steam generators
with no fixed steam and waterline, and safety relief
valves used on high-temperature water boilers may be
set and adjusted 10 close after blowing down not more
than 10% of the set pressure. The valves for these
special uses must be so adjusted and marked by the
manufacturer.

72.2 The popping point tolerance plus or ‘minus
shall not exceed :the . following: -2 ‘psi ‘(14 kPa) for
pressures up to and including 70 psi (480 kPa), 3% for
pressures over 70 psi (480 kPa) p to and including
300 psi (2100 kPa), 10 psi (69 kPa) for pressures over
300 psi (2100 kPa) up to and including 1000 psi (6900
kPa), and 19 for pressures over 1000 psi (6900 kPa).

72.3 The spring in a safety valve or safety relief
valve in service for pressures up to and including 250
psi (1700 kPa) shall not be used for any pressure more
than 10% -above ‘or :10% :below that for which the
safety valve or safety relief valve is marked. For higher
pressures the spring shall not be reset for any pressure
more than 5% above or 5% below that for which the
safety valve or safety relief valve is marked.

72.4 If the operating conditions of a valve are
changed so as to require a new spring under PG-72.3
for a different pressure, the valve shall be adjusted by
the manufacturer or his authorized representative who
shail furnish and install a new nameplate as required
under PG-110.
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FIG, PG-105.1 OFFICIAL SYMBOLS FOR STAMPS
T0. DENOTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS' STANDARD

FIG. PG-105.2 OFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL

ENGINEERS' STANDARD
FOR ASSEMBLY

FIG. PG-105.3 OFFICIAL
SYMBOL FOR STAMP TO

DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

FOR WELDED PIPING

FIG. PG-105.4 OFFICIAL

SYMBOL FOR STAMP TO

DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
~ENGINEERS’ STANDARD
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PG-105 CODE SYMBOL STAMPS

105.1 ‘Each boiler, superheater, waterwall, and steel
economizer to which a Code symbol is to be applied
shall ‘be fabricated by "a Manufacturer of boilers,
superheaters, waterwalls, or steel economizers who is
i priate Code symbol stamp
(see Fig. PG-105.1), and a valid certificate of authori-
zation, except as otherwise provided in PG-109.

105,2 Seven .Code symbol stamps are shown in
Figs, PG-105,1 through PG-105.4. They are defined as
follows:

S-—-power boiler symbol
SEAMP teeviiiiiin s see Fig. PG-105.1
M—miniature boiler symbol
121117 TN see Fig. PG-105.1
L—locomotive boiler symbol
SEBIMP (... it see Fig. PG-105.1
E—electric boiler symbol
171, 1) A see Fig. PG-105.1
A—boiler assembly symbol
stamp ......... v, see Fig. PG-105.2
PP——pressure piping symbol
L6 1] P see Fig. PG-105.3
V—safety valve symbol
SEAMD 2vrrvrnrenernrininiin, see Fig. PG-105.4
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PG-109 . STAMPING OF PRESSURE

169.1 When ‘external - piping, -es  defined in the
Preamble, is installed by welding and is fabricated by
anyone other than the Manufacturer of the boiler, the
welding, ' other than . the . qualification ' of -welding
procedures, welders, .and welding operators, shall be
doae in sccordance with the applicable rules of ANSI
B31.1 and by & manufacturer or contrector in posses-
zion 'of ome of the Code symbols shown in Fig. PG-
103.1 (8" only), Fig. PG-103.2, or Fig. PG-105.3 and
who hes been .issued a Certificate of Authorization.
Qualification - of . welding ' procedures, :welders, -and
welding operators shall be in ‘gccordance with -the
requirezoents of PW-1.2 and Section IX. Such work
- shall be inspected by an Authorized Inspector at such
siages of the work es the Inspector may elect. ‘The
orgaadastions which furnish end install such piping
shall fornish proper Code certification (PG-104.2) for
such piping including 'a Manufecturer’s Data Report
Form P4A 28 required by PG-112.2,5 and PG-112.3.

109.2 Welded piping, included within the scope of
this Code, over 2 in. pipe size shall be stamped with
the Code symbol, together with the f r's or
contrector’s name and serial number, Such stamping
shall be on the pipe, vaive, or fitting adjacent to the
welded " joint ' farthest from :the ‘boiler.” For "piping
operating ‘at ‘temperatures | above ‘800°F. (427°C) ‘the
-i'symbol  may be stamped ‘on ‘a nameplate which ‘is
1 bl hed 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 to the Insp and tr
to.the required Data Report.'Such marking shall be of
+ -:a type that will remain visible until the piping has been
installed.

i Y

1093 Parts of boilers, such. as superheater, water-
wall, “or’ economizer. ‘headers, ‘or ::any: construction
involving only welding as covered by PW-41, may be
fabricated by ‘a er:in g ion :of ‘the
pressure piping symbol stamp,. and ‘so stamped and
reported on 2 ‘Manufacturers’ Partial Data Report
Formi (Form P-4) as called for in PG-112.2.4.

hle

PG-110 STAMPING OF SAFETY VALVES

Each safety valve shall be plainly marked by the
manufacturer or assembler (see PG-73.3.4) in such a
way - that -the -markings will not be obliterated in
service. The 'markings may be stamped on the casing,
or stamped or cast on a plate or plates securely
fastened to the casing, and shall contain the following
markings:

(1) the name or identifying trademark of the

. manufacturer;

(2) manufacturer’s design or type number;

(3) size_in. seat diameter__in. (the pipe size of
the valve inlet);

(4) pressure__Ib (the pressure at which it is to
blow);

(5) B.D.__lb (blowdown—difference between
the opening and closing pressure);

(6) capacity___Ib/hr _(in .accordance with PG-
67.5 and PG-72, and ‘with the valve adjusted for the
blowdown given in the preceding item);

(7) capacity lift._in. (capacity lift—distance the
vaive disk rises when blowing at the accumulation test
pressure);

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

(9) ASME symbol .as shown in Fig. PG-105.4.

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

The rules -in Part ‘PFT 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.

PFT-44 OPENING BETWEEN BOILER

AND SAFETY VALVE

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

After 'the “boiler "Manufacturer ‘provides “for ‘the
opening required by the Code,“a bushing :may be
inserted :in the ‘opening in the -shell to suit a safety
valve that will have the capacity to relieve all the
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 valve 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 ontlet 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,

Register; October; 1984, No. 346
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PFT48 FEED PIPING

48.1 ‘When a horizontal-return tubular boiler ex-
ceeds 40 ‘in. ' (1000 ‘mm) in dismeter, the feedwater
shall ‘discharge at about three-fifths ‘the length from
the end of the boiler which is subjected to the hottest
gases ~of “the “furnace “(except a - horizontai-return
tubular ‘boiler- equipped with ‘an auxiliary feedwater
heating and circulating device), above the central rows
of tubes. ‘The feed pipe shail be carried through the
head ‘or sheil ‘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 sbove the tubes.

48.2 In vertical tubular boilers the feedwater shall
be introduced at & point not less than 12 in, (300 mm)
above the ‘crown sheet, ‘When -the -boiler .is under
preasure, feedwater shail ‘not be introduced 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 under pressure.

PFT-49 BLOWOFF: PIPING
491 Blowoff - piping of firetube -boilers . which .is
posed 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.

49,2 Blowof piping of firetube boilers which is not

-‘exposed to :praducts .of ‘combustion may ‘be attached

by :any method :provided ‘in - this Sectmn ‘except by
expanding into grooved holes.

GENERAL
PEB-1 GENERAL

The rules in Part PEB are applicable to electric
boilers and parts. thereof and shall be used in conjunc-
tion with the general requirements in Part PG as well

as with the special - requi in -the . applicabl
.;;/Parts -of -this :Section :which :apply to the method of
fabrication uged.
"PEB.15_ SAFETY VALVES

15.1 Each eclectric 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 valves or safety relief valves.

15.2 The minimum safety valve or safety relief
vaive relieving capacity for electric boilers shall be 3%
1b (1.6 kg)/hr/ kW input.
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The rules of this Section of the Code cover minimum
construction requirements for the design, fabrication, instal-
iation, 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 Part 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 rules for welded
construction, and Subpart HB, containing rules for brazed
construction,

The Parts and Subparts of this Section are divided into
Articles. Bach Article is given a number and a title, as for
example, Part HG, Article 3, Design. Articles are divided
into paragraphs which are given a three-digit number, the
first of which corresponds to the Article number, thus, under

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

Article 3 of Part HG will be found paragraph HG-307.
Paragraphs 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 complete 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 ishi; its i llowable working
pressure,
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-100 - SCOPE

The requirements of Part -HG apply to steam
heating boilers!-and hot water boilers? and to appurte-
nances thereto .and shall be used in conjunction with
the ‘specific - requirements in Part ‘HF, Boilers of
Wrought Materials, ‘and Part HC, Cast Iron Boilers,
whichever is applicable, Part HG is not intended to
apply to lined potable ‘water heaters except as pro-
vided for in Part 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 used for services where periodic make-up is required, the
uger - is ¢ that, water must “be
considered and vsuslly extra provisions for cleanout are necessary
*As used in this Section, the term “hot water boilers” includes
both hot water heating boilers and hot water supply boilers.

ILHR 42

(b) hot water heating boilers . for. operating at
pressures not exceeding 160 psi (1103 kPa) and/or
temperatures not exceeding 250°F (121°C), at ‘or near
the boiler outlet;

{c) hot water supply boilers for operation ‘at pres-
sures - 'not ‘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 water supply boilers
which are directly fired with oil, gas, or electricity are
considered outside the jurisdiction of Section 1V 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°C);

(c). nominal :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.

HG-101.3 - Services in Excess of Thogse 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

ILHR 42

HG-400  PRESSURE RELIEVING VALVE

REQUIREMENTS

HG-400.1 " . Safety Vaive Requirements for Steam
Boilers -

(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.psi (103 kPs). Seals shall be attached in a
manner to prevent the valve from being taken apart
without breaking the seal. The safety velves shall be
arranged so that they cannot be reset to relieve at a
higher pressure than the maximum ailowable working
pressure of the boiler, A body drain connection below
seat level shall be provided by the f and
this drain shall not be plugged during or after fleld
instailation. For valves ding 2 in..(51 mm) pipe
size, the drain hole or holes shail be tapped not less
then % in. (10 mm) pipe size. For vaives 2 in. (51 mm)
pipe size or less, the drain hole shall not be less than ¥,
in, (6 mm) in diameter.

(b) No safety ‘valve for a steam boiler shall be
smaller than .4 in. (13 mm). No safety valve shall be
larger than 4% in, (114 mm). The inlet-opening shall
have an inside dismeter equal to, or greater than, the
seat dismeter.

fc) The -minimum relieving capacity of valve or
valves shall ‘be governed by the capacity marking on
the boiler called for in HG-530,

(d) The ‘minimum valve capeacity in pounds per
hour ‘shall "be . the ‘greater of that determined by
dividing the maximum Btu (joule) output at the boiler
nozzle obtained by the firing of any fuel for which the
unit is installed by 1000, or shall be determined on the
basis of the pounds of steam generated per hour per
square foot of boiler heating surface as given in Table
HG-400.]. In many cases a greater relieving capacity

14y stamped safety valves that have been tested and cerufied n
with ‘the ruies of Section | may be sccepted for
installation on Section IV boiers.

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

of valves will have to be provided than the minimum
specified by these rules. In every case, the requirement
of HG~400. 1(e) shall be met.

(e} The safety valve capacity for each steam boiler
shail -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 allowable working pressure.

() 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 be in accordsnce with HG-
400.1(e). The additional valves required, on account of
changed conditions, may be ‘installed on the outlet
piping provided there is no intervening valve.

HG-400.2 .. Safety Relief Valve Requirementa for
Hot Water Boilers

(a) Bach hot water heating boiler shall have at least
one officially rated pressure relief valve' set to relieve
at or below the maximum allowable working pressure
of the boiler. :Each hot water supply boiler shail have
at least one officially rated safety relief vaive or at least
one officially rated pressure.temperature relief valve of
the automatic reseating type set to relieve at or below
the maximum sallowable working pressure of the
boiler. Safety relief valves officially rated as to capacity
shall have pop action when tested by steam. When
more than one safety relief valve is used on either hot
water heating or hot water supply boilers, the addi-
tional valve or valves shall be officially rated and may
be set within a renge not to exceed 6 pai (41 kPa)
above the maximum aflowebie working pressure of the
boiler up to and including 60 pai (414 kPa) and 5% for
those having a maximum allowable working pressure
exceeding 60 pai (414 kPa). Safety relief vaives shall be
spring loaded. Safety relief valves shall 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 jected to saturated steam




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 115

ARTICLE 4 — PRESSURE RELIEVING DEVICES

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

Firetube . Watertube

Boiler Heating Surface Boilers Boilers
Hand fired 5 6
Stoker fired 7 8

0ll, gas, or pulverized

fuet flred 8 10
Waterwall heating surface:

Hand fired 8 8

Stoker fired 10 12

OHf, ‘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/cu ft, the minimum safety valves or safety
relief valve relieving capacity may be based on the values given
for hand fired boilers above,

(2) The minimum safety valve or safety relief vaive relieving capacity
for electric boilers shall be 3'z Ib/hr/kW input.

(3) For heating surface determinatlon, see HG-403,

temperature corresponding :to capacity test pressure
shall be used for any part.

{c) No safety relief valve shall be smaller than % in.
(19 mm) nor larger than 4}%4:in. (114 mm) standard
pipe size except that boilers having a heat.input not

ILHR 42
HG-400.2-HG-400.3

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

(f) Safety relief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel burning equipment instailed and operated at
maximum capacity, the pressure cannot rise more
than 10% above the maximum allowable working
pressure, ‘When more than one safety relief valve is
used, the overpressure shall be limited to 10% above
the set pressure of the highest set valve ailowed by
HG-400.2(a).

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

(a) Steam 10 Hot Water Supply, When a hot water
supply is heated indirectly by steam in a coil or pipe
within the service limitations set forth in HG-101, the
pressure of the steam used shall not exceed the safe
working pressure of the hot water tank, and a safety
relief valve at least 1 in. (25 mm) in diameter, set to
relieve at or below the maximum allowable working
pressure of the tank, shall be applied on the tank,

(b) High-Temperature Water to Water Heat Ex-
changer,2 - When high-temperature water is circulated
through the coils or tubes of a heat exchanger to warm
water for space heating or hot water supply, within the
service limitations set forth in HG-101, the heat

greater than 15,000 Btu/hr (4395 W) may be equipped
with a rated safety relief -valve -of - %-in,. (13 mm)
standard pipe size. The inlet opening shall have an
inside -diameter approximately -equal. o, ‘or: greater
than, the seat diameter. In no case shail the minimum
opening through any part of the valve be less than J}
in. (6 mm) in diameter or its equivalent area.

(d) The ‘required steam  relieving ‘capacity, .in
pounds_per hour, of the pressure relieving device or
devices ‘on ‘a boiler .shall :be the - greater of . that
determined by dividingthe maximum output. in.Btu
(joules) at the boiler nozzle obtained by the firing of
any fuel for which the unit is .installed by 1000, or
shall be determined on the basis of pounds of steam
generated per hour per square foot of boiler heating
surface as given in Table HG~400.1. In many cases a
greater relieving capacity of valves will have to be
provided than the minimum specified by these rules.
In every case, the requirements of HG-400.2(f) shail
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

h 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 Steam Heat Ex-
changer.?. When high-temperature water is circulated
through the coils or tubes of a heat exchanger to
generate low-pressure steam, within the service limita-
tions set forth in HG-101, the heat exchanger shall be
equipped with one or more officially rated safety
valves, set to relieve at a pressure not to exceed 15 psi
(103 kPa), and of sufficient rated capacity to prevent
the heat exchanger pressure from rising more than 5
psi (34 kPa) above the maximum allowable working
pressure of the vessel. For heat exchangers requiring
steam pressures greater than 15 psi (103 kPa), refer to
Section I or Section VIII, Division 1.

Suggested installation practices for the secondary side of heat
exchangers.

Register, February, 1984, No. 338
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ILHR 42
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 1n service. The markings shall be cast or
stamped on the valve body or on the lifting lever,

FIG. HG-402 OFFICIAL SYMBOL FOR STAMP.TO
DENOTE -THE ‘AMERICAN SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

providing the lifting lever.is permanently attached to
the valve, or, ‘when desirable because of size, all or
part of the required markings may be stamped, cast or
etched on a plate or plates, each securely fastened.to
the valve body, lever, or other -permanent part of the
valve, and such markings shell 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 which it 15
set to blow?);

(e) capacity lb/hr,“or  capacity

Btu/hr in accordance with HG-402.3;

(/) “year ‘built or alternatively, ‘a ‘coding :may- be
marked on the valves :such:that ‘the valve manufac-
turer can identify the year built; :

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

HG-406 ~~VALVE REPLACEMENT

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

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

HG-600
HG-601

FOR STEAM HEATING BOILERS
STEAM:GAGES

(a) Each steam boiler shall have a steam gage or a
compound steam gage connected to its steam space or
t0 its :water column or. to .its steam -connection. The
gage or.connection ‘shall contain a siphon or equiva-
lent device which .will develop and maintain a water
seal that ‘will prevent steam from entering the gage
tube. :The .connection shall ‘be 'so arranged :that the
gage cannot be shut off from the boiler except by a
cock placed in the pipe at the gage and provided with
a tee- or lever-handle arranged to be parallel to the
pipe in which it is located when the cock is apen. The
connections to the boiler shall be not less than ¥ in. (6
mm) standard pipe size, but where steel or wrought
iron pipe or tubing is used, they shall be not less than
% in. (13 mm) standard pipe size. The minimum size
of a siphon, if used, shall be ¥ in. (6 mm) in inside
diameter, Ferrous and nonferrous tubing having inside
diameters at least equal to that of standard pipe sizes
listed above may be substituted for pipe.

{b), The scale on the dial of a steam boiler gage shall
be graduated ‘to not less than -30 -psi (207 kPa) nor
more than 60 psi (414 kPa). The travel of the pointer
from 0._to 30 psi (0 to 207 kPa) :pressure shall be at
least 3 in, (76 mm).

HG-602 ' WATER GAGE GLASSES

{a) Each steam boiler shall have one or more water
gage glasses ‘attached to the water column or boiler by
means of valved fittings not less than % in. (13 mm)
pipe size, with the lower fitting provided with a drain
valve 'of ‘a ‘type having an unrestricted drain opening
not ‘less ‘than ¥ 'in. (6 mm) in diameter to facilitate
cleaning.” Gage  glass ‘replacement “shall be . possible

"This equipment to be installed prior to operation.

under pressure. Water glass fittings may be attached
directly to a boiler.

Boilers having an internal vertical height of less
than .10 .in. (254 mm) may be equipped with a water
level indicator-of the Glass Bull's-Eye type provided
the indicator is of sufficient size to show the water at
both normal operating and low water cutoff levels.

(b) The lowest visible part of the water gage glass
shall ‘be ‘at feast 1 in. (25 mm) above the lowest
permissible water level recommended by the boiler
manufacturer, With the boiler operating at this lowest
permissible ‘water level, there shall be no danger of
overheating any part of the boiler,

Each boiler shall be provided at the time of the
manufacture with a permanent marker indicating the
lowest permissible water level. The marker shall be
stamped, -etched, or.cast in metal; or it shall be a
metallic plate attached by rivets, screws, or welding;
or it shall consist of material with documented tests®
showing its suitability as a permanent marking for the
application, This marker shall be visible at all times,
Where the boiler is shipped with a jacket, this marker
may be located on the jacket.

NOTE: Transparent material other than glass may be used for the
water gage provided that the material will remain transpasent and
has ‘proved suitable for ‘the pressure, temperature, and corrosive
conditions expected in service.

(¢) In -electric boilers of -the submerged electrode
type, the ‘water  gage ‘glass shall ‘be so ‘located to
indicate -the ‘water ‘levels both-at -startup and under
maximum steam load conditions as established by the
manufacturer.

(d) In electric boilers of the resistance heating
element type the lowest visible part of the water gage
glass shall not be ‘below the top “of ‘the electric
resistance heating element. Each boiler of this type
shall also be equipped with an ic. low-wat

2Example of & nationally recognized standard 1s ANSI 221 13,

Register, February, 1984, No. 338
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HG-602-HG-605

electrical power.cutoff so located as to automatically
cut off the power supply before the surface of the
water falls below the top of the electrical resistance
heating elements.

(e) Tubular water glasses on electric boilers having
a normal water content not exceeding 100 gal (379 1)
shall be equipped with a protective shield.

WATER ‘COLUMN AND WATER
LEVEL CONTROL PIPES

(a) The minimum size .of .ferrous or nonferrous
pipes_connecting a water column to a steam boiler
shall be | in. (25 mm). No outlet connections, except
for . damper . regulator, feed regul steam
gages, or apparatus which does not permit the escape
of any steam or water except for manually operated
blowdowns, shell be attached to a water column or the
piping connecting a water column to & boiler (see HG-
705 for introduction of feedwater into a boiler). If the
water column, ‘gage glass, low-water fuel cutoff, or
other ‘water level control device is conmected to the
boiler by ‘pipe and fittinga, no shutoff valves of any
type shall ‘be ‘placed ‘in such pipe, and a cross or
equivalent fitting to ‘which a drain vaive and piping
may ‘be attached shall be placed in the water piping
connection : at every right ‘angle :tumn to facilitate
cleaning. The water column drain pipe and valve shall
be not less than ¥ in. (19 mm) pipe size.

(b) The steamn connections to the water column of a
horizontal firetube wrought boiler shall be taken from
the top of the shelt or the upper part of the head, and
the water connection shall be taken from a point not
above the center line of the shell For a cast iron
boiler, the steam connection to the water column shall
be taken from the top of an end section or the top of
the steam header, and the water .connection shall be
made onan end section not less than 6 in. (152 mm)
below the bottom connection to the water gage glass.

HG-603

HG-604 .. PRESSURE CONTROL

Each automatically fired steam boiler shall be
protected from overpressure by two pressure-operated
controls.

(a) Each individual automatically fired steam boiler
shall have a safety limit control that will cut off the
fuel supply to prevent steam pressure from exceeding
the 15 psi (103 kPa) maximum allowable working
pressure of the boiler. Each control shall be con-
structed to prevent a pressure setting above 15 psi (103
kPa).

Register, February, 1984, No. 338
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SECTION V. — PART HG

¢b) Each individual steam boiler or each system of
commonly connected steam boilers shall have a
control that will cut off the fuel supply when the
pressure reaches an operating limit, which shall be less
than the maximum allowable pressure.

(c). Shutoff valves of any type shall not be placed in
the steam pressure connection between the boiler and
the controls described in.{a) and (b) above. These
controls shall be protected with a syphon or equivalent
means ‘of ‘maintaining a water seal that will prevent
steam ‘from ‘entering the control. The connections to
the boiler shall not be less than Y in. (6 mm) standard
pipe size, :but ‘where steel or wrought iron ‘pipe or
tubing is used, ‘they shall not be less than % in. (13
mm):: standard ‘pipe - size. - The : minimum size of a
syphon shall be ¥, in. (6 mm) standard pipe size or %
in. (10 mm) O.D, nonferrous tubing.

HG-605 AUTOMATIC LOW-WATER FUEL
CUTOFF.AND/OR WATER

FEEDING DEVICE

{a) Each automaticslly fired steam or vapor-system
boiler shall have an automatic low-water fual cutoff so
located a3 to automatically ‘cut off the fuel supply
when the surface of the water falls to the lowest visible
part of the water gage glass. If a water feeding device
is installed, it shail be 3o constructed that the water
inlet valve cannot feed water into the boiler through
the float chamber and so located as to supply requisite
feedwater.

(b} Such a fuel cutoff or water feeding device may
be attached directly to a boiler. A fuel cutoff or water
feeding device ‘may ‘also be ‘installed in ‘the tapped
openings available for attaching a water glass direct to
a boiler, ‘provided ‘the connections are made to the
boiler.with nonferrous tees or Y’s not less than % in.
(13 mm) pipe size between the boiler and the water
glass so that the water glass is attached directly and as
close as possible to the boiler; the run of the tee or Y
shall take the water glass fittings, and the side cutlet or
branch of the tee or Y shall take the fuel cutoff or
water feeding device. The ends of all nipples shall be
reamed to full-size diameter.

(¢} Fuel cutoffs and water feeding devices embody-
ing a separate chamber shall have a vertical drain pipe
and a blowoff valve not less than 3 in. (19 mm) pipe
size, located at the lowest point in the water equalizing
pipe connections so that the chamber and the equaliz-
ing pipe can be flushed and the device tested.
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS

HG-610
HG-611

FOR HOT WATER BOILERS
PRESSURE OR ALTITUDE GAGES

{a) Each hot water boiler shall have a pressure or
altitude gage connected to it or to its flow connection
in such a manner that it cannot be shut off from the
boiler except by a cock with tee or lever handle, placed
on the pipe near the gage. The handle of the cock shall
be parallel 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
1% nor more than three times the pressure at which
the safety relief valve is set.

(c) Piping or tubing for ‘pressure- ‘or altitude-gage
connections shall be of nonferrous metal when smaller
than 1 in. (25 mm) pipe size.

HG-612 .- THERMOMETERS

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

HG-613 ... TEMPERATURE CONTROL

Each automatically 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 intervening
valves shall have a control that will cut off the fuel
supply when the water temperature reaches an operat-
ing limit, which shall be 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) shall have an automatic low-water fuel

HG-610-HG-632

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

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

{c) A coil-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 liev of the low-water
fuel cutoff required in (a) above to automaticaily cut
off the fuel supply when the circulating flow is
interrupted,

HG-620
HG-621

FOR -ALL BOILERS

INSTRUMENTS, FITTINGS, 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
HG-631

ELECTRIC WIRING

ELECTRICAL CODE
COMPLIANCE

All field wiring for controls, heat generating appa-
ratus, and other appurtenances necessary for the
operation of the boiler or boilers should be installed in
accordance with the provisions of the National Elec-
tric Code and/or should comply with the applicable
local electrical codes. All boilers supplied with factory
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 | of HG-640.

HG-632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control circuitry
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shall be positively grounded and shall operate at {50 V
or:less, ‘One of the -two following systems .may be
employed to provide the control circuit:

(a) Two-Wire Nominal 120 V System With Separate
Equip Ground Cond,

() Tln.s system shall consiat of the line, neutral,
and equip ground ductors. The control panel
frame and associated control circuitry metailic enclo-
sures shall be electrically continuous and be bonded to
the equipment ground conductor.

(2) "The equip ground and the
neutral conductor shall be bonded together at their
origin ‘in ‘the electrical ‘system 2s required by the
NEC.?

(3). The line side of the control circuit shall be
pmwdedwtthaumedehyf\mnudusmauu
practicable.

{b) Two-Wire Nominal 120 V System Obtained by
Using an Isolation Transformer

(1) The two.wire control circuit shall be obtained
from the secondary ‘side of an isolation transformer.
One wire from the secondery of this transformer shail
be electricaily ‘continuous .and shail ‘be bonded to a
convenient cold water pipe, ‘All metallic enclosures of
control p shall be ly bonded to this
ground control circuit wire. The primary side of the
isolation ' transformer . will - normally - be -a  two-wire
source ‘with 3. potential -of 230 or 208 V.or 440 V.

{2) - Both -sides of -the two-wire primary circuit
shall be fused. The hot leg on the loed side of the
isolation . trensformer. shall -be . fused . as. small - as
practicable and in no case fused sbove the rating of the
isolation transformer.

HG-633 - LIMIT CONTROLS

Limit controls shall be wired on the hot or line side
of the control circuit.

30g Appendix H
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HG-634 SHUTDOWN SWITCHES AND

CIRCUIT BREAKERS

A manually operated remote heating plant shut-
down switch or circuit breaker should be located just
outside the boiler room door and marked for easy
identification.: Consideration should also be given to
the ‘type and location of the switch to safeguard
against tampering. If the boiler room door is on the
building ‘exterior the switch shouid be located just
inside the door. If there is more than one door to the
boiler room, there should be a switch located at each
door.

HG-640 CONTROLS AND HEAT

GENERATING APPARATUS

{a) Oil and gas-fired and electrically heated boilers
should be equipped with suitable primary (Aame
safeguard) safety controls, safety limi¢ switches, and
burners or electric elements as required by a nationally
recognized standard. ¢

(b). The symbol of “the ccrufymg organization®
which "has i igated such ‘equip as having

lied with a nationaily recognized standard shail
bclﬂlxedtotheeqmpmentmdshlubeconmduedu
evidence ‘that ‘the unit ‘wes manufectured in accor-
dance with that standard.

B 45 of theey m dards are:
Amsrican Netwaal ‘Standapds Z21.13.1, Ceaatral Heatmg Ges

Agpplisncas, Volume L, Steam and Hot Water Boilers.
Neticnal Stapdnrds 221.17, Domestic Ges Coaversica

Um‘ Laboratonies, Inc., UL 296, Siandarda for Safety,

Undarwriters’ Laboratoniea, :Inc., . UL 373,/ Electric - Space
Heatmg Bquipment

Underwritery' Labosutones, Inc., UL 726, Standards for Safety,
Qif Fired Boler Assemblies

Undenmun leonﬂﬂnmlnc UL795 Stendards for Safety

‘Awﬂfymmnnauuommumw\d-
listing

umfommunp
end

rmmmdﬂmdmnndmuumpubhmmmbmua
baving fevidiction.
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-700  INSTALLATION REQUIREMENTS,
ALL BOILERS
HG-701 MOUNTING SAFETY AND
SAFETY RELIEF VALVES
HG-701.1  Permissible Mounting, Safety valves

and 'safety relief valves shall be located in the top or
side’ of the boiler. They shall be connected directly to
a tapped or flanged opening in the boiler, to a fitting
connected to the boiler by a short nipple, 10 a Y-base,
or to a valveless header connecting steam or water
outlets on the same boiler. Coil or header type boilers
shall have the safety vaive or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be installed with their spindles
vertical. The opening or connection between the boiler
and any safety valve or safety relief valve shall have at
least the area of the valve inlet.

HG-701.2  Requirements for Common Connec-
tions for Two or More Valves

(a) When a boiler is fitted with two or more safety
valves on one connection, this connection shall have a
cross-sectional .area not less than the combined areas
of inlet connections of all the safety valves with which
it connects. ’

{b) - When ‘a 'Y-base ‘is used, the inlet area shall be
not less than the combined outlet areas. When the size
of ‘the ‘boiler requires-a safety valve or safety -rehef
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 a
boiler, they ‘may be single, directly  attached, or
mounted on a Y-base.

HG-701.3 - Threaded Connections. A threaded
connection may be used for attaching a valve.

The top or side of the borler shall mean the ughest

HG-701.4 Prohibited Mountings. Safety and
safety relief valves shall not be connected to an
internal pipe in the boiler.

HG-701.5 Use of Shutoff Vaives Prohibited. No
shutoff of 'any description shall be placed between the
safety or safety relief valve and the boiler, or on
discharge pipes between such valves and the atmo-
sphere, .

HG-701.6
charge Piping

(a) When a discharge pipe is used, its internal cross-
sectjonal area shall be not less than the full area of the
valye ‘outlet “or “of “the ‘total “of the valve outlets
discharging thereinto and shall be: as short and
straight as possible and so arranged as to avoid undue
stress on the valve or valves. When an elbow is placed
on a safety or safety relief valve discharge pipe, it shall
be located close to the valve outlet.

(b) The discharge from safety or safety relief valves
shall be so arranged that there will be no danger of
scalding attendants. When the safety or safety relief
valve discharge is piped away from the boiler to the
point .of .discharge, there shall be provisions made for
properly draining the piping. The “size ‘and ‘arrange-
ment -of discharge piping shail be.such.that any
pressure that may exist or develop will not feduce the
relieving capacity of the relieving devices below that
required to protect the boiler.

Safety and Safety Relief Valve Dis-

HG-703 PIPING

HG-703.1 :Provisions for Expansion and Contrac-
tion, ‘Provisions shall be made for the expansion and
contraction of steam and hot water mains connected
to.“boilers by providing substantial anchorage at
suitable points and by providing swing joints* when

part of the boiler proper but - no case shall the safety valves or
safety relief valves be.Jocated on . the botler below - the -lowest
permussible water level

of :type of. used, ‘the term “swing jonts"
means .arrangements of - pipe and fittngs, such as dlustrated
Figs. HG-703.1 and HG-703.2, which allow. the piping to expand
without imposing excessive force on the bailer
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Fig. HG-703.1 SECTION IV — PART HG
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(2) - When pump discharge piping exceeds 28 R, install swing check velves at pump diecharge.
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FIG. HG-703.1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS N BATTERY
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ARTICLE 7 — INSTALLATION REQUIREMENTS Fig. HG-703.2

manual air vent, if uted

expansion tank

heating supply slternste makeup water

@— feed to system
drain valve with suitsble vant
I e |
L—&-H&-&—J
See HG-710.4 \
pressure-reducing
valve
/q, manusl
4 air vent

manual air vent a— A
common supply header
alternate low water 4 manual air vent

a——— manual ajr vent
cutoff location (Note 1) 1 -

air controf
to boiler

alternate low watar
cutoft location (Note 1)

ASME relief valve

eapped.ar

plugged T's
N o T4 4 e makaup weter to system

heating system K
return i e Ly
g — Y
/ W Nzl
COITHTION return
;rj See HG-710.4 - header iNote 2}

r Bailer with Twa Return Openings r Bailer with Ona Return Opaning

to opan drain

pressure-reducing valve

blowoff vaive {Note 3) blowoff valve {Note 3}

NOTES:

11} ‘Recommendsd control. Ses HG-614. Acceptabls shutoff valves or cocks in the connecting
piping may be instalied for convenience of control testing and/or service,

(2) : The.common return heeder stop vaives may be located on either side of the check valves.

13).:: The term blowoff vaiva as used in this Ssction means all blowoff vaives, drsin valves, and

Pipe connections

FIG. ‘HG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT 'WATER HEATING BOILERS IN BATTERY
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boilers are installed in batteries, so there will be no
undue strain transmitted to the boilers. See Figs. HG-
703.1 and HG-703.2 for typical schematic arrange-
ments of piping incorporating strain absorbing joints
for steam and hot water heating boilers.

HG-7032 Return Pipe Connections
{a) The :return - pipe connections of each boiler

WISCONSIN ADMINISTRATIVE CODE

SECTION IV — PART HG

TABLE HG-709.1
EXPANSION TANK CAPACITIES FOR GRAVITY
HOT WATER SYSTEMS
Based on two-pipe system with average operating water
temperature 170°F, using cast iron column radlation
with heat emission rate 150 Btu/hr sq ft equivalent
direction radlation

supplying & gravity return steam heating system shall mmm‘rﬂ “ Tame g:""d“'
be so arranged as to form a loop sub ially as
shown in Fig. HG-703.1 so that the water in each Up to ‘350 18
boiler cannot be forced out below the safe water level. Up to 480 2
{6) ‘For hand-fired boilers with a normal grate line, Up ta 630 24
ded i : Antailed wWaM Up to 900 30
the pipe sizea as “A” in Fig. Up 0 1100 e
HG-703.1 are 1) in. (38 mm) for 4 sq ft (0.0037 m?) Up to 1400 0
or leas firebox area at the normal grate line, 2% in. (64 Up to 1600 2-30
mm) for areas more than 4 sq ft (0.0037 m?) up to 14.9 39 :: ;xg ;-;:
. 0 -
sq ft (0.138 m?), and 4 in. (102 mm) for 15 sq ft (0.139 Up 0 2400 i

m?) or more.

(c) For automatically fired boilers. which do not
have a normal grate line, the recommended pipe sizes
detailed as “A” in Fig. HG-703.1 are 1) in, (38 mm)

NOTE:

(1) For systems with more than 2400 5q i of instalied equivalent
direct watsr rediation, the required capacity of tha custuon tank
shall be ncreasad on the bass of 1 gal tank capacity/ 33 1q ft of

for -'boilers with minimom - safety valve relieving
capacity 250 lb/hr (1130 kg/hr) or less, 2} in. (64
mm) for boilers with minimum safery valve relieving
capacity from 251 to 2000 lb/hr (1137 to 9060 kg/hr)
inclusive, and 4 in. (102:mm) for boilers with more
than 2000 Ib/hr (5060 kg/hr) minimum safety valve
relieving capacity.

{d) Provision shall be made for cleaning the interior
of the return piping at or close to the boiler.

HG-708 FEEDWATER CONNECTIONS

(a) Feedwater, makeup water, or water treatment
shall be introduced into a boder through the return
piping system. Alternatively, makeup water or water
treatment may be introduced through an independent
connection. The water flow from the independent
connection shall not discharge directly against parts of
the boiler exposed to direct radient heat from the fire.
Makeup water or water treatment shall sot be
introduced through op g3 or connections provided
for inspection or cleaning, safery valve, safety relief
valve, blowoff, water column, water gage glass, pres-
sure gage, or temperature gage.

(b) The makeup water pipe shall be provided with a
check valve near the boier and a stop valve or cock
between the check valve and the boiler or berween the
chieck valve and the return pipe system.

Register, February, 1984, No. 338
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rediation,

HG-T07 OIL HEATERS

{a) A heater for oil or other liquid harmful to boiler
operation shall not be installed directly in the steam or
water space within & boiler. !

(b) Where an external type heater for such service 1s
used, means shall be provided to prevent the introduc-
tion .into the boiler of .oil or other liquid harmful to
boiler operation.

PROVISIONS FOR THERMAL
EXPANSION:IN HOT WATER
SYSTEMS

All hot ‘water -heating -systems  incorporanng -hot
water tanks or fluid relief columns shail be so instatled
as to prevent freezing under normal operating condi-
tions.

HG-709

HG-709.1 . Systems With Opea Expansion Tenk.
If the system is equipped with an open expansion tank,
an indoor overflow ‘from ‘the ‘upper portion of ‘the
expansion tank shall be provided in addition 10 an
open vent, the indoor overflow to be carned within the
building to a suitable plumbing fixture or the base-
ment.

HG-709.2 - Closed Type Systems. If the system s
of the closed type, an airught tank or other suitable air
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ARTICLE 7 — INSTALLATION REQUIREMENTS

TABLE HG-709.2
EXPANSION TANK CAPACITIES FOR FORCED
HOT WATER SYSTEMS
Based on.average operating water temperature 195°F,
a fill pressure 12 psig, and maximum operating pressure

HG-709.2-HG-710.4

expansion of .the water, the safety relief valve may lift
periodically. If an expansion tank is provided, it shall
be ‘constructed -in "accordance with “Section -VIII,
Division 1, for a maximum allowable working pres-
sure equal to or greater than the water heater. Except

30 psia for prepressurized tanks, provisions shall be made for
System Volume, Tank Capacity, draining the tank without emptying the system. See
gal oal Fig. HLW-703.2 for a typical acceptable installation.
100 15
. 200 30
300 45
400 80
500 75
1000 150 HG-710 .- STOP VALVES
2000 300 HG-710.1  For Single Steam Boilers, When a stop
NOTE: valve is uscd in the supply pipe connlcction of a single
(1) Includes volume water in boiler, radiation, and piping, not steam boiler, there shall be one used in the return pipe
including tank. A pi for system ion

volume and for determining expansion tank sizes for other design
conditions may be referred to in Chapter 10 of the 1964 edition
of the ASHRAE Guide and Data Book Applications,

cushion shall be installed that will be consistent with
the volume and capacity of the system, and it shall be

itably designed for a hyd ic test p of 24
times the allowable working pressure of the system.
Expansion tanks for sy d d to operate above
30 psi (207 kPa) shall be constructed in accordance
with Section VIII, Division 1. Provisions shall be
made for draining the tank without emptying the

system, except for prepressurized tanks.

HG-709.3  Minimum Capacity of Closed Type
Tenk, The minimum capacity of the closed type
expansion tank may be determined from Tables HG-
709.1 and HG-709.2 or from the following formula
where the necessary information is available:

V. = [(0.00041 T —~ 0.0466)V,)/ (P, /P;) ~ (P,iP.)]

where

V, = minimum volume of tanks, gal

¥, = volume of system, not including tanks, gal

T = average operating temperature, ‘F

P, = atmosapheric pressure, psi

Py = fill pressure, psi

P, = i P ing p psi

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

HG-710.2 - For Single Hot Water Heating Boilers

{a) Stop - valves shall -be located at an .accessible
point in the supply and return pipe connections as
near. the boiler nozzle as is convenient and practicable,
of -a_single hot - water heating -boiler ‘installation ‘to
permit  draining the “boiler -without -emptying the
system,

(). When the boiler is located above the system and
can be drained without draining ‘the ‘system, ’stop
valves may be eliminated.

HG-710.3 .. For Multiple Boiler Installati A
stop valve shall be used in each supply and return pipe
connection - of ‘two -or ‘more boilers ‘connected 10 ‘a
common system. See Figs. HG-703.1 and HG-703.2.

HG-710.4 . Type of Stop Valve(s)

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

(b} The ‘minimum_ pressure rating of -all valves 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 i I
shall be not less than 250°F (121°C).

fc) :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 shall be equipped with a
guard or gland. The plug or other operating mecha-
nism :shall :be distinctly -marked _in line with .the
passage to indicate whether it is opened or closed.

(e) ‘All valves or cocks shall have tight closure when
under boiler hydrostatic test pressure.

Register, February, 1984, No. 338
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HG-710.5-HG-725.3

HG-710.8 .. ‘Identification of Stop Valves by Tags.
When :stop .valves are used, they .shall be properly
designated substantially as follows by tags of metal or
other durable material fastened to them;

Supply Valve ~ Number { )

Do Not Close Without Also
Closing Rerurn Vaive —
Number ( )

Return Valve - Number ()
Do Not Close Without Also

Clozing Supply Valve ~
Number ( )

HG-715 BOTTOM BLOWOYF OR DRAIN

VALVE

(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 ‘blowoff :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 connected to bottom
blowoff ‘and/or. bottom .drain connection shall be full
size 10 the point.of discharge.

(c) The ‘minimum pressure rating ‘of - blowoff -or
drain -valves ‘and/or cocks shail be equal to the
pressure stamped on the boiler but in no case less than
30 :psi (207 :kPa). The -temperature -rating ‘of :such
valves ‘and/or..cocks shall be -not ‘less ‘than 250°F
(121°0).

HG-720 SETTING

Boilers of wrought materiais of the wet-bottom type
having an external width of over 36 in./(914 mm) shall
have not'less than 12:in. (305 mm) between the bottom
of ~the ::boiler “‘and “the floorline, with “access “for
inspection.: When the width is 36 in. (914 mm) or less,
the distance between the bottom of the boiler and the
floorline shail 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).

YBuilers having a capacity of 25 gal t95 1) or less are exempt from
the above requirements except that they must have a.% m. {19
mm) pipe size munimum drain valve,

Register, February, 1984, No. 338
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TABLE ‘HG-715
SIZE -OF BOTTOM BLOWOFF2 PIPING

AND ‘VALVES
Minimum Required Blowoff
Safety or Safety Relief Valve Capacity, Valves
Ib of steam/hr (Note (2)] Size, in,
Up'te 500 kA
501 ta 1250 1
1251 to 2500 1Y%
2501 to 6000 1%
6001 and larger 2

NOTES:

(1) The term blowoft valve as used in this Sectfon means all bowoff
vaives, drain valves, and pipe connectlons,

(2} To determine the discharge capacity of safety relief valves in
terms of Btu, the relieving capacity in Ib of steam/hr s
muRtipfied by 1000.
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SECTION VIII
PRESSURE VESSELS
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SCOPE
U-1 SCOPE!

(a) For the scope of this Division, pressure vessels
are ¢ iners for the c« 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, covering the
general requirements applicabie 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 Parts 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, UC], UCL, UCD,
and UHT, dealing. with carbon and low-alloy steels,
nonferrous metals, high-alloy steels, cast iron, ciad
and lined material, cast ductile iron, and ferritic steeis
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 tubuiar 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-}(f), structures whose

'In those applications where there are laws or regulations issued
by Municipal, State, Provincial or Federal Authonties covenng
pressurce vessels, these laws or regulations should be reviewed to
determine size or service limitations of the coverage which may be
different or mare restnctive than those given in this pamgraph.

Register, February, 1984, No. 338
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primary function is the transport of fluids from one
location to another within a system of which 1t 13 an
integral part, that is, piping systems

(5) piping components, such as pipe, flanges,
bolting, gaskets, valves, expansion joints, fittings. and
the pressure-containing parts of other components.
such as strainers and devices which serve such
purposes as mixing, separating, snubbing, distnbuting,
and metering or controiling flow, providing that
pressure-containing parts of such components are
generally recognized as piping p OF ACCesso-
ries

(6) vessels with a nominal water-containing ca-
pacity of 120 gal (454 1) or less for containing water®
under pressure, including those containing air, the
compression of which serves only a cushion

(7) a hot water supply storage tank heated by
steam or any other indirect means when none of the
following limitations is exceeded:

(a) a heat input of 200,000 Btu/hr (58.6 kW)

(b} a water temperature of 210°F (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 d d 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 evem
that after having applied these additional design
principles and construction practices the vessel still

*The water may contain additives provided the flash potnt of the
aqueous solution 2t atmospheric pressuse 1s 185°F (85°C) or higher.
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UntlUed

complies with all of the requirements of this Division
may it be stamped with the applicable Code symboL
(¢} In relation to the g y of p

ing parts, thewopeoft.hqusoushaumcludet.he
following:

(1) wheve externsl piping i3 to be connected to
the vessel:
{a) the weiding end connection -for ‘the first
circumferential joint for welded connections

{b) the first th d joint for

(c) the fece of the first flange for bolted,
connestions
{d) the first sealing surfece for propristary
connections or fittings
(2) where nonpressure parts are welded divectly
to either the internaf or external surface of a pressure
vezzel, the weld asteching the part to the vessel (see
UG-34, UG-35 and Appendicea D and G)
{3) pressure-retaining covers for vessel openings,
such 28 menhole and handhole covers
(4) the firet sealing surface for propsistary Attings
for which rules are ot provided by this Divisios, such
a8 gagea and instruments
{# The scope of the Divigion inclndes provisions
for pressure relief devices necessary ‘to satiefy the
of UG-123 through UG-136 and Appez-

dlxll.
(g Unfired steam boilers 89 defiped in. Section [
shall be constructed in accordance with the rules of
Section I or this Divisica [see UG-123(b) and UW-
2(c)].

The following pressure vesscle in which steam is
generated shall be constructed in sccordance with the
rules of thiy Division:

(1) veazels ‘known aa evaporators or heat ex-
changers

(2) veseels in which steam is genecated by the use
of heat resulting from operation of a processing sysiem
containing a number of pressure vessels such s used
in the £ of chernical and petrol prod-
ucts

(h) Pressuse vessels ov paris subject to direct firing

SECTION VII — DIVISION 1!

this Division to be fully radiographed, which are not
provided with quick actuating closures (see UG-35)
and that do not exceed the following volume and
pressure limits may be exempted from inspection by
Inspectors, as defined in UG-91, provided that they
comply in all other resp with the requi of
this Division:

(1) 5 cu ft (0.14 m%) in volume and 250 pai (1720
kPa) design pressure, or

(2) 1 cu ft (0.04 m®) in volume and 600 pai
(4140 kPs) design pressure

In an assembly of veszels, the limitatsons in (1) and

(2) -apply to ezch veseel and not the assembly as a
whole, Vessels fabricated in sccordance with this rule
shail be marked with the “UM” symbol in Fig. UG-
116, sketch (b), and with the data required in UG-116.
CemﬂnlwofCompumeeshnuumfythemqmre-
menty of UG-120(a).

" GENERAL
U2 GENERAL

{a) The uger or his designated agent® shall establish
the dcu;n mqmmnenm for pressure vessels, taking
into factors iated with normal
operstion, &nd such other conditions as startup and
shutdown.

Such coasideration shall include but shall not be
fimited to, the following:

(1) the need for corrosion allowance beyond
thoge specified by the rules of this Division (see UG-
25);

(2) the definition of lethal services. For example,
see UW-2(a). .

(3) the need for postweld heat treatment beyond
the requirements of thia Division and dependent on
service conditions;

(4) for pressure vessels in which steam ia gener-
ated, or water is heated, [see U-1(g) and (h)] the need
formmmummu,mdﬂmnptoperform
the fi | by PG-39 through PG-61 of

from the comirsstion of fusl (eolid, liquid, or gaseous)
which ere not within ths scope of Sections [, II, or IV
may be comstructed in sccordasce with the rulea of
thig Division [sce UW-2(d)].
(i} -Any pressure vescel which meets all of the
requmu of ‘this Divigion, including thoee for
i may . be r'wuhtheCode"U"
symbol even though pted from such F
Ptmmveudsuduuvcofmuewv«edm
@.(x).md(h)thnmno:mmndhyﬂnmluof

Section 1.

Register, February, 1984, No. 338
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PRESSURE RELIEF DEVICES
UG-125 GENERAL

fa). Al -pressure -vessels within the Scope of this
Division, “irrespective of size “or “pressure, shall ‘be
provided® with protective devices in accordance with
the requirements of UG-125 through UG-136.

(b} ‘An unfired 'steam boiler, as defined 1n U-1(g),
shall ‘be equipped with pressure relief devices required
by Section " I ‘insofar “as they “are ‘applicable to the
service of the particular installation.

{c) ‘All pressure vessels other than unfired steam
boilers shall be protected by 'a pressure-relieving
device that shall prevent the pressure from nising more -
than ‘10% .above the maximum allowable. ‘working
pressure except as permitted in (1) and (2). (See UG-
134 for-pressure settings )

(1) When multiple pressure relieving devices are
provided and set in accordance with UG-134a), they

HSafety devices need not be provided by ‘the vessel manufacturer,
but overpressure protection shall be provided pnior to placing the
veazel in service.

Register, February, 1984, No. 338
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shall prevent the pressure from rising more than 16%
above the maximum allowable working pressure.

{2) Where an additional hazard can be created by
exposure of a pressure vessel to fire or other unexpect-
ed sources. of external heat, supplemental pressure
relieving devices ‘shall ‘be installed to protect against
excessive pressure. Such supplemental pressure reliev-
ing devices shall be capable of preventing the pressure
from rising .more.than 21% -above the maxmum
allowable working pressure. The same pressure reliev-
ing ‘devices . 'may. be . used to -satisfy - the capacity
requirements -of (c) -or (c)!) and this paragraph
provided _the pressure setting requirements of UG-
134(a) are met,

(3) Pressure relief devices, intended primarily for
protection against esposure of a pressure vessel to fire
or other unexpected sources of external heat installed
on veazels having no permanent supply connection and
nsed for storage at ambient temperatures of nonrefrig-
erated liquefied d gases, 8 are excluded from
the remu:emmm of (c)(l) and (cK2), provided:

(a) the relief devices are capable of preventing
the pressure from rising more than 20% above. the
maximum allowsble working pressure of the vessels:

(b) the set pressure of these devices shall not
exceed the maximum allowsble working pressure of
the vessels;

(c) ‘the vessels have suficient ullage to avoid a
liguid full condition;

(d) the maximum allowable working pressure
of the veszels ‘on ‘which these devices are installed is
greater than the vapor pressure of the stored liquefied
compreszed gas at the maximum anticipated tempera-
ture® that the gas will reach under atmospheric
conditions; and

{e) -pressure relief ‘valves used to sansfy these
provisions also comply with the requirements.of UG-
129%aX5), UG-13Hc)2), and UG-134(eX2).

(d) Pressure relieving devicea shall be constructed,
located, and instailed so that they are readily accessi-
ble for inspection and repair and so that they cannot
be readily rendered inoperative (see Appendix M), and
should be .selected on the ‘basis of their intended
service,

(e) If a pressure indicating gage is provided to
determune the vessel pressure. st or -near the set
pressure of the relief device, one should be selected
that 13 graduated with an upper limit that is neither

BFor the purpose of these rules, gasea are w0 be

ILHR {2

SECTION VHI — DIVISION 1

less than 1.25 times the set pressure of the relief device
nor more than twice the maximurn allowable working
pressure of ‘the vessel. Additional gages may be
installed if desired,

(f) Pressure relief valves or nonreciosing pressure
relief ‘devices®” may be used as protective devices,
Nonreclosing pressu-e relief devices may be used
either ‘alone or, ‘if applicable, in combinstion with
safety or safety relief valves on vessels.

NOTE.Uudmkmlmdm

of mpaure disk dewvices may alzo b pdvesbls when very regud
rates of preasare Mea may be excountered.

g/ Vessels that are to operate completely filled with
liquid shall be equipped with liquid relief valves,
unlezs otherwise protected against overpressure.

(h) The protective dsvices required in (s) need not
be installed directly on a pressure vessel when the
source of pressure is externai (0 the vessel and is undey
such positive control that the pressure in the vessel
cannot exceed the maximum allowsble worling pres-
sure at the operating temperanire except as permitied
in (c) (see UG-98).

Presenra . reducing velves mzd  smmlar mechesecal o
mmmmmmﬁxmwmmu
parmuted 1 UG-126(b), are oot conmsdared 28 muficently poative
in ectica to pUvent exosss pRGEUIG rom bang developad.

(i} Safety and safety relief valves for steam service
shall meet the requirements of UG-131(b).

UG-126 PRESSURE RELIEF VALVES®

{a) Safety, safety relief, and relief valves shall be of
the direct spring loeded type.

(b) Pilot operated pressure relief valves may be
uged, provided that the pilot is self-actuated and the

VA pressure. rellef valva w & presmve relief device which

jubstances having a vapor. preasure greater than 40 paa st [00F
380
*Normally this temperature should not be lesa than §15F (46°C).

Register, February, 1984, No. 338
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main valve will open automatically at not over the set
pressure and will discharge its full rated capacity if
some essential part of the pilot should fail.

(c) The spring in a pressure relief valve in_ service
for pressures up to and including 250 pst (1720 kPa)
shall ‘not be ‘reset for any pressure more than 10%
above ‘or “10% ‘below that for which the valve is
marked. ‘For higher pressures, the spring shall not be
reset ‘for any pressure more than 5% above or 5%
below that for which the safety or relief valve is
marked.

(d) The set pressure tolerances, plus or minus, of
pressure relief valves shall not 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).

NONRECLOSING PRESSURE
RELIEF DEVICES

(a) Rupture Disk Devices®®
(1) General

(a) Every rupture disk shall have a stamped
bursting - pressure -within a manufacturing design
range*®. at ‘a ‘specified disk temperature,*! shall be
marked with a lot number, and shall be guaranteed by
its manufacturer to burst within 5% (plus or minus) of
its stamped bursting ‘pressure at the coincident disk
temperature. -

(b) The stamped bursting pressure within the
manufacturing ‘design ‘range at the coincident disk
temperature shall be derived by one of the following
methods. All ‘the tests of disks for a given lot shall be
made in a holder of the same form and dimensions as
that with which the disk is to be used.

(1) At least two sample rupture disks from

UG-127

PA ‘rupture  disk ‘device 13 a nonreclosing pressure relief device
actuated by tnlet stauc pressure and demgned to function by the
bursting .of ‘a_pressure contmning disk. A :rupure disk 13 the
pressure contauung .and -pressure sensiuve element -of a rupture
disk device. ‘A rupture disk holder.)s the structure which encloses
and clamps the rupture disk :in :poation. ‘Rupture disks may be
designed in scveral configurations, such as plan flat, pre-bulged or
reverse buckling, ‘and ‘may ‘be made of either ducnle or :bnitle
material; ‘rupture disk ‘material 18 not required to conform to.an
ASME specification, The materal of the rupture disk holder shall
be listed 1n Section 11 and this Division.
“The /nanufacturing design range 1s 8 range of pressure wathin
which .the ‘average burst -pressure .of .test -disks must fail to be
piable for a p lar req as agreed upon between the
rupture disk ‘manufacturer ‘and the -user ur his agent The Jisk
shall be marked at the average burst pressure of all test disks
“1The ‘specified “ disk “temperature “supplied to the rupture disk
manufacturer. shall be the expected temperature of the disk when
an emergency condition exists and the disk 18 expected to rupture

Register, February, 1984, No. 338
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each lot of . rupture. disks. -made from the same
matenals and of .the same size as those to be used,
shall be burst 1o venfy -that the stamped bursting
pressure falls. within the manufactunng design range
at the coincident disk temperature. At least one disk
shall be .burst .at -room . temperature. The stamped
rating at .the specified disk temperature shall be the
average of the bursts at comncident disk temperature.
2) At least four sample rupture disks, but
not less than 5%, from each lot of rupture disks. made
from the same matenal and of the same size as those
to be ‘used, 'shall be burst at four different tempera-
tures, ‘distributed over -the applicable temperature
range for which the disks will be used. These data
shall be used to establish a curve of bursung pressure
versus temperature for the lot of disks. The stamped
rating -at “the “coinaident disk temperature shall be
interpolated from this curve.
¢3) For “'pre-buiged, ‘solid metal disks or
graphite ‘disks “only, ‘a ‘curve ‘of percentage ratio at
temperatures other than ambient may be established
as in (2) above, using one Size of disk for each lot of
material. ‘At least four bursts at four different tempera-
tures ‘shall be used to establish the above curve over
the applicable temperature range. At least two disks
from ‘each lot of disks, made from this lot of matenal
and of the same s1ze as those 10 be used, shall be burst
at ambient temperature to establish the room tempera-
ture rating of the lot of disks
The percent change of bursting pressure taken from
the above curve shall be used to establish the stamped
rating at the coincident disk temperature for the lot of
disks
(2} Capactty Raung
(a} The calculated capacity rating of a rupture
disk ‘device ‘shall not exceed a value based on the
applicable theoretical formula tsee. UG-131) for the
vanous media multiphed by:

K = Coethaen = 062

The area A (square inches) in the theoretical formula
shall be the mmmmum net area existing after disk
burst #

(b) In lieu of the method of capacity rating 1n
{a) abave, a manufacturer may have the capacity of «
given rupture disk ‘device design certified for the &,

“¥The munmum et fluw urea 33 tie calculated net drea after a
complete hurst of the Jisk with appropriate allowance for any
structural members which may reduce the net flow ares through
the rupture disk device. The net flow area for wzing purposes shall
not exceed the nominal pipe size arca of the rupture disk device
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the rupture disk (or in any other outlet that may be
pravided) will not clog the outlet.
(7} The bonnet of the safety relief valve shall
be vented to prevent accumulation of pressure.
(b) -Breaking Pin Device*”

(1) Breaking "pin “devices shall not be used as
single ‘devices but only in combination between the
safety or safety relief valve and the vessel,

{2) The space between a breaking pin device and
a’‘safety or'safety relief valve shall be provided with a
pressure gage, .a try cock, a free vent, or suitable
telltale indicator. This arrangement permits detection
of breaking pin device operation or leakage.

{3) Each breaking pin device shall have a rated
pressure and temperature at which the pin will break.
The breaking pin shall be identified to a lot number
and shall be guaranteed by the manufacturer to break
when the rated pressure, within the following toler-
ances, is applied to the device:

Rated Pressure, pst

Minimum Maximum Tolerance, Plus or Minus. pst
30 150 5
[52) 278 0
276 378 15

(4) The ‘rated ‘pressure of the breaking pin plus
the tolerance in psi (kPa) shall not exceed 105% of the
maximum allowable working pressure of the vessel to
which it is applied.

(5). The rated pressure at the coincident operating
temperature®® ‘shall "be ‘verified by breaking two or
more sample breaking pins from each lot of the same
material and the same size as those to be used. The lot
size shall not exceed 25, The test shall be made.in a
device of the same form and pressure dimensions_ as
that in which the breaking pin is to be used.

(¢} Spring - Loaded - Nonreclosing . Pressure . Relief
Device

(1) A spring loaded nonreclosing pressure relief
device, pressure actuated by means which permit the
spring loaded portion of the device to open at the
specified set pressure and remain open until manually
reset, may be used provided the design of the spring
loaded nonreclosing device is such that if the actuating

47A brecking pin.device i3 nonreclosing pressure relief device
actuated by anlet stapc. pressure. and designed to function by the
breakage -of ‘a :load-carrying :section :of -a ‘pin ‘wiuch supports ‘a
pressure contaimng .member. A breaking pin 13 the load-carrying
clement of a breaking pin device. A breaking pin housing s ‘the
structure which encloses . the -breaking pin  mechamsm - Theé
matersal of the housing :shall.be Disted in Section Il and n this
Division. iy

4*The - specified . temperature “:supplied ' to ‘the -breaking ' pin
manufecturer shall be the temperature of the breaking pin when an
emergency condition exsts and the pin 8 expected to break.

Register, February, 1984, No. 338
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means fail, the device will achieve full npening at or
below 1ts set pressure Such a device may not be used
in combination with any other pressure relief device.
The .tolerance on opening -point shall not exceed
+5%. .

(2) The calculated capacity rating of a spring
loaded :nonreclosing ‘pressure relief device shall not
exceed ‘a value.based .on. the applicable theoretical
formula {see:UG-131) for the various media, multi-
plied by: K= Coefficient = 0.62.

The ‘area. A4 ‘(square .inches) . in .the - theoretical
formula ‘shall:be the flow area through the minimum
opening of the nonreclosing pressure relief device.

(3) In lieu of the method of capacity rating in (2)
above, a imanufacturer may -have the capacity of a
spring loaded nonreclosing pressure relief device
design certified .in general accordance with the proce-
dures of UG-131, as applicable.

UG-128 LIQUID ‘RELIEF-VALVES

Any liquid relief valve used shall be at least ) in.
iron pipe size. :

UG-129 MARKING

{a) Safety, Safety Relief, and Pilot Operated Pressure
Relief Valves. ‘Each -safety, safety relief, and pilot
operated valve ‘14 'in." pipe size and larger shall be
plainly marked by the manufacturer or assembler with
the required data insuch:a way that the marking will
not “be ‘obliterated in service. The ‘marking may be
placed on ‘the ‘valve ‘or on a plate or plates securely
fastened to ‘the valve. The Code symbol shall be
stamped ‘on “the ‘valve or ‘nameplate, but the other
required ‘data may be stamped, etched, impressed, or
cast ‘on ‘the 'valve ‘or -nameplate. The marking shall
include the following:

1) the name or identifying trademark of the
manufacturer;

{2) ‘manufacturer’s design or type number;

(3) size___in. (the pipe size of the valve inlet);

4) set pressure_____psi;

(5) capacity. cu ft/min of air (60°F and 14.7
psia). Valves that are capacity certified in accordance
with -UG-131(c)(2).shall also be .marked. "“At 20%
op* . “

(6) capacity____lb/hr of saturated steam for
valves . certified .on steam .or.complying . with. UG-
131(b),

NOTE Iin addition, the manufacturer may tndicate the capacity in
other fAwds (see Appendix i),
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FOR STAMP T0 DENOTE THE
AMERICAN SOCIETY OF
MECHANICAL ENGINEERS’
STANDARD

(7). year built, or alternatively, 8 'coding ‘may be
marked on the:valve such that the valve manufecturer
can identify:the year built.

(8) - ASME Symbol as shown in Fig: UG-129.
Valves smaller than ‘% in. pipe size are exempt from
requirements (3), (5); 2ad (6). Requirements (1), (2),
(4),(7),md(8)mlybem.lrkedanmganuchedby
wire, adhesive, ‘0 other means suitsble for the service
conditions.

(b) Safety ‘and “sofety ‘relief valves certified for a
steam diecharging capacity under the provisions ‘of
Section I'and bearing the official Code symbol stamp
of :Section 1 for safety valves may be used on pressure
vessels. The ‘rated ‘capacity ‘i’ terms of other ‘fluids
shall'be d ined by the method of jon given
in Appendix 11, [See UG-131¢h).}

{c) Pressure - Relisf - Valves in Combinarion with
Rupture Disk Devices Pressure relief valves in combi-
monmthmpmmdnkdmmshlllbemrhdmth
the ‘cap blighed ‘in o with UG-
127(a)}3)b)X2) or UG-127(a)}(3Xb)3), in addition to
the marking of UG-12%(a) and 'UG-12%(f). The mark-
ing may be placed on the valve or on a plate or plates
securely fastened ‘1o the valve. The marking shall
include the following:

(1) -A ‘combination with ' capacity - certified ‘per
UG-127(a)}3)(b)(2) shall be marked, prwr to instalia-
tion, 28 follows:

{a) capecity of ‘combination —__.___Tb of
satureted ‘steam/hr or . .__cu ft ‘of ‘sir/min
(60°F and 14.7 psia)

“(2)°A combination” with  capacity  certified .per
UG-127(a)}3X(b)(3) shall be marked by the responsible
manufecturer, as follows:

(a) name of manufacturer of velve

(b) design or type number of vaive

(c) name of mmuflcmrer of . rupture diske

{d) design ‘or type ‘aumber - of rupture disk
device :

(e) .capacity of combination b of
saturated steam/hr “or______cu ft of air/min
(60°F and 14.7 paia)

(d) Pressure “Relief Valves in Combmanan with
Breaking Pin Devices. Pressure relief valves in combi-

ILHR 42
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nation with breaking pin devices shall be marked in
accordance with UG-129(a). In addition, the rated
pressure shafl be marked on the breaking pin and the
breaking pin housing.
(e} Liguid Refief Vaives. Each liqud relief valve

shail be marked with the following data:

(1) name or identifying trademark of the manu-
facturer

(2) manufacturer’s design or type aumber

(3) siz& o .in. (pipe size of inlet)

(4) setpressure______ pai

(5) relieving capacity....... . gal of water/min
at 70°F

() Rupture Disk Devices. Rvery rupture disk shait

be plainly mearked by the manufscturer in such a way
that the marking will not be obliterated in service. The
rupture disk marking may be placed on the flange of
the disk or on a metal tab permanently atiached
thereto.*® The marking shall include the following:

(1) the name or identifying trademark of the
manufacturer

(2) manufacturer’s design or type number

(3) iot number

4) uzr._._u.\,

(5) ped b gD psi
{6) coincident disk e 'F

(7) capwty_____.lb of saturated steam/hr,
Ofue_cu ft of air/min (60°F and 14.7 psia)
NOTE: In eddition, ths manufecturer may indicate the capacity
in other fuids (sea Appendix 11).

Items (1), (2), and (4) shall also be marked on the
rupture disk hoider.

(g) Spring Loaded Nonreclosing Pressure Relief
Devices Spring loaded nonreclosing pressure relief
devices shall be marked in accordance with UG-129(a)
except that the Code symbol stamp is to be applied
only when the capacity has been established and
certified in accordance with ‘UG-127(cX3) and all
other requirements of UG-{30 have been met.
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SECTION .VIII — DIVISION .,

DETERMINATION OF PRESSURE
RELIEVING REQUIREMENTS

(a) Except as pezmmed in (b), the nggmme capac-
ity of the p g devices d to any
vmdm-synem oivmehfort.herdaleofahqmd,
air, steam, or other vapor shall be sufficient to carry
off the maximum quantity lhat can be generated or

UG-133

,_," to the hed sithout permitting
a rise in pressure within (hc vmel of more than 16%
above the maxi llowable working p when

the pressure-relieving devices are blowing.
()] Pmtecuve devices as pennmed in UG-125(c)2),
as p n_against p caused by

Register, February, 1984, No. 338
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exposure to fire or other sources of externad heat, shalt
have .a ‘relieving -capacity -sufficient to prevent the
pressure “from ‘rising -more -than 21% above the
maximum ‘allowsble .‘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 congidered as one unit in
figuring the required relieving capacity of pressure
relieving safety devices to be furnished.

(d) Heht -exchangers and . similar -vessels shall be
protected with a relieving device of sufficient capacity
to avoid -overpressure in .case of an internal failure.

{e) The official rated capacity of a pressuce relieving
safety ‘device shall be that which is stamped -on the
device and guaranteed by the manufacturer.

(f).The -rated . pressure . relieving capecity .of a
pressure relief valve for other than steam or air ghall
be determined by the method .of conversion given in
Appendix 11,

(g) To prorate the relieving capacity at any reliev-
ing presqure ‘greater than 1.10p, as permitted under
UG-125, ‘a multiplier ‘may - be applied to the ofilcial

relieving capecity..of .a p lieving -device as
follows:
P4 147
T.10p + 14.7
where
P=arelieving pressure, psig

P=set pressure, psig

UG-134 PRESSURE SETTING -OF

PRESSURE RELIEF ‘DEVICES

(a) When a single pressure-relieving device is used,
it shall be set to operate®? at a pressure not exceeding
the * maximum - allowable ‘working | pressure -of .the
vessel. When the required capacity is provided in more
than one ‘pressure-relieving device, only one device
need ‘be set :at ‘or below ‘the ‘maximum _allowable
working pressure, and the sdditional devices may be
set to open at higher presaures but in no case at a
preasure higher than 1059 of the maximum allowable
working presgure, except as provided in (b).

(b) Protective devices permmed in UG-125(c)(2) as
p ion against ): caused by expo-

“S«lloapvmummlbcutpralmoh presaure. relief valve or
-sprmlhxdedmmlman;dewae:th:b\mﬁn.pmu{eofl
rapsure disk device, o7, tho hreaking pressure’of a ‘breaking pun
device. : §
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sure to fire or other sources of external heat shall be
set 1o operate at a pressure not mn excess of 110% of
the maximum allowable working pressure of the
vessel. If such a device 1s used to meet the require-
ments of both UG-125(c) and UG-125(c}(2). it shall be
set to operate at not over the maximum allowable
working pressure.

fc) If the operating conditions of a valve are
changed so as to require another spring rated for a
different pressure, the relief setting shall be adjusted
by the manufacturer or by an individual certified 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-135 INSTALLATION

(a) Safety, safety relief and pilot operated pressure
relief valves, and nonreclosing pressure relief devices
shall bs 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.

fb) The opening through all pipe and fittings
between a pressure vessel and its pressure-relieving
device shail have at least the area of the pressure-
relieving device inlet, and the flow charactensucs of
this upstream system shail be such that the pressure
drop will not reduce the relieving capacity below that
required or adversely affect the proper aperation of the
pressure-relieving 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-relieving
devices are placed on one connection, the inlet internat
cross-sectional area of thus 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 (h).

(d) Liquid relief valves shall be connected below the
normal liqusd level.

ILHR 42
UG-134-UG-136

fe) There shall be no mntervening stop salves he-
tween the vessel and its protective device or devices, ar
between the protective device or devices and the point
of discharge. except:

17 when these stop valves are so constructed or
positively controlled that the closing of the maximum
number of block valves possible at one time will not
reduce the pressure relieving capacity provided by the
unaffected relieving devices below the required reliev-
ng capacity; or

2} under conditions set forth in Appendix M.

(/7 The safety devices on all vessels shall be so
installed that their proper functiomng will not be
hindered by the nature of the vessel's contents

1g) Discharge lines {rom pressure relieving safety
devices shall be designed to facilitate drainage or shall
be fitted with dramns to prevent liquid from lodging n
the discharge side uf the safety device. and such lines
shall lead to a safe place of discharge The size of the
discharge lines shall be such that any pressure that
may exist or develop will not reduce the relieving
capacity of the relieving devices below that required to
properly protect the vessel. {See UG-136(a) 18} and
Appendix M.]
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FOREWORD

The general philosophy underlying this Power Piping Code is to parallel those provisions of Section [, 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 reliabihity
in power plant installations.

The Power Piping Code as currently written does not differentiate between the design, fabneation, and erection
requirements for critical and noncritical piping systems, except for certan stress calculations and mandatory
nondestructive tests of welds for heavy wall, high temperature applications. The problem involved 1s to try to reach
agreement on how to evaluste 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 codes will be overcome.

There are many instances where the Code serves to warn a designer, fabricator, or erector against possible pitfalls;
but the Code is #or @ handbook, and cannot substitute for education, experience, and sound engineenng judgment

The Code -never intentionally puts a ceiling limit on conservatism. A designer 15 free to specify more rigid
requirements as he feels they may be justified. Conversely, a designer who is capable of a more rigorous apalysis than
i3 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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The Cude for Pressure Piping, B3i, consists of a number
of Sectiuns, which collectively constitute the Code Herer-
aafter in this Introducnion and i the text of this Code Sec-
tion B31.1, when the word “Code™ 1s used without tdentifi-
cation 1o another spectfic 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 pi;ing systems. Whle safety 1s the basic consideration
of this Code, this factor alone will not necessanly govern the
final speaifications for any pressure piping system The de-
signer 15 cautioned that the Code 1s not a design handbook
The Code does not do away with the need for the engineer
or competent engineenng judgment

The Code contains basic reference data and formulas nec-
essary for design. It1s intended to state these requirements in
terms of basic design principles to the fullest possibie extent,
supplemented with specific requirements where necessary to
obtain untform Interpretation of principle 1t contamns prohi-
binons i areas where pracuices or designs are known (o be
unsafe {n other areas the Code contalns warnings or "fags™
where caution 1s known [0 be necessary, but where 1t 15 feit
that a direct prohibition would be unwise.

The Code includes:

(1) matenal specifications and compaonent standards which
have been accepted for Code usage:

2} thed of proper d
elements compnsing piping systems,

{3} requirements for the design of component parts and

bled units, Jud. Yy pipe supporting ele-

I standards for the

menls;

14} requirements for the evaluanon and hmitation of
stresses, reactions, and movements associated with pressure,
temperature, and external forces,

154 requirements for the fabrnication. assembly, and erec-
tion of ptping systems.

Register, February, 1984, No. 338
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6 requirements for testing and inspecting of elements
before assembly or erectien and of the completed systems
after erection

The components of piping systems shall comply with the
Specifications and Standards histed 1n the Code Complance
with this Code requires that fundamental principles 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 wn the applicable chap-
ters of the Code

The specific design requirements of the Code usually re-
volve around a simphfied engineening approach to a subject
1t ts 1ntended that a designer capable of applymg more com-
plete and ngorous analysis 1o special or unusual problems
shall have latitude in the development of such designs and the
evaluation of complex or combined stresses {n such cases the
designer 1s responsible far demonstrating the validity of his
appioach

This Code shall not be retroactive, or construed as apply-
Ing to pipmg systems erected before the date of issuance
After code revisions are approved by ASME and accepted by
ANS]), they may be used by agreement between coniracting
parties heginning with the date of issuance shown on the
document title page. Revisions become mandatory as min-
mum requirements six months alter date of issuance except
for piping anstallauons or components contracted for o1
under construction prior to the end of the & manth penod

Manufacturers and users of piping are cautioned agamsi
mak1ng use of revisions and cases that are less restiicuve than
former requirements without having assurance that they have
heen accepted by the proper authonties in the jursdicuen
where the piping 15 to be mstalled

Attention of users o the Cuode s directed to the Tact that
the numbening of the Divistuns and the matertal thereunder
n cecogrized Tt

may not he consecutive. Such discontinuit .
1s not the result of editorial or printing ereors. An atterapt has
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been made, insofar as possible, to follow a uniform outline in
the various Sections. Due to the fact that the complete outline
may cover phases not applicable to & particular Section, the
Code has been prepared with gaps in the numbering. It
bedieved that in this way, cross referencing between Sections
is mede easier and use of the Code is facilitated since the same
subject, m general, appears under the same number and sub-
number in all Sections.

Thig Code is under the direction of the ASME Code Com-
muttee for Pressice Piping, B31. The procedures of the Com-
mittee are sccredited by the American National Standards
Institute.

The. Committee is 2 continuing one and is orgamzed to
keep the Code up 10 date in context and 1o step with the
developments in materigls, construction, .and usage. Revi-
sons are issued periodically. New editions are published at

three year intervals,

ILHR 42

The.C has an orderly p dure (o
conuder requests for unterpretations and revisions of Code
requirements. [n order to receive consideranon, Inquines
shali be in writing and must give full particutars.

When an approved reply (o an inquiry nvolves a change
in Code requirements, the ruling 13 made public through the
issuance of a “Case.” This is published in Mechania! Engi
neering. A “Case Interpretation and Revuion” service is
mantained for the beneflt of all who use the Code. Sugges~
tions for revisions may originate within the Commuttes itself
or from anyone outside the Committee,

All requests for P or ions for
should be eddreased to the Secretary, ASME Code Commit-
tez for Pressure Piping in care of The American Society of

b | E; United E Center, 345 East
47th Street. New York, N.Y."10017,

blished
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100 GENERAL

This Power Piping Code is one of several Sections of
the Amencan Society of Mechanical Engineers Code
for Pressure Piping, B31. This Section is published as
a separate document for convenience.

Standards ‘and ' Specifications specifically incorpo-
rated by reference into this Code are shown in Table
126.1.°1t 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

160.1.1 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 pres-
sure containing parts.

Rules governing piping for miscellaneous appurte-
nances, such as water columns, remote water level in-
dicators, pressure gages, gage glasses, etc., are mcluded
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
legisiation may estabhish 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.
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PART 6 - :SYSTEMS

122 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSTEMS

122.1 Boiler External Piping; in
Accordance With Para, 100.1.2(A)
—= Steam, Feedwater, Blowoff, and
Drain Piping

122.1.1 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 temperature are intended to be selected
sufficiently in excess of any expected operating condi-
tions, not necessarily continuous, to permit satisfactory
operation without operation of the overpressure protec-
tion devices,

(B).In a forced flow steam generator with no fixed
steam and water line, it is permissible to design the
external piping, valves and fittings attached to the pres-
sure parts for different pressure leveis along the path
through the steam generator of water-steam flow. The
value of P.to be used for the external piping, valves, and
fittings shall not be less than that required for the ex-
pected maximum sustained conditions of pressure 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 as used in this
paragraph, or for the design throttle pressure plus 5%,
whichever -is greater. “'Expected msximum sustained
conditions of pressure and lemperature” 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 steamn mains
when heavy pulsations of the steam currents cause vi-
bration.
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(D) -Stresses due to hydrostatic head shall be taken
into account. . These effects include the weight, con-
tents, and method ‘of support.

(E).The allowable .working pressure of a corru-
gated ‘pipe shall be. computed ‘as for the original pipe
from which the corrugated pipe is made, based on the
dimensions of the straight 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.

(F). ‘Piping connected to the outlet of a boiler for
any :purpose shall be attached by:

(F.1):i: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;

(F.4) . -bolted joints including those of the Van Stone
type;

(F.5) blowoff piping of firetube boilers shall be at-
tached in accordance with Para. 122.1.1(F 2) if exposed
to products of combustion or in accordance with Para.
122.1.1(F.2), (F.3), or (F.4) if not so exposed,

(G). ‘Nonlferrous pipe or tubes shall not exceed 3 in.
NPS:in diameter.

(H) " ‘American Natioral 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 fAange is attached,

{I) ““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 Jower and 2% in. NPS.in Class 900 and 1500.

122.1,2 ‘Steam Piping

{4) . The value of P to be used-in the formulas in
Para, 104 shall be .as follows.

(4.1) -For steam piping cconnected 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,

(4.2) :'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
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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 s sec to blow,
whichever is greater, and the S value for the matenal
used shall not exceed that permutted for the expected
steam temperature.

(4.3} " 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-
sure at which any drum safety valve is set to blow,
whichever is greater, and the S value for the matenal
used shall not exceed that permitted for the expected
steam temperature. )

(A.4) . For boilers installed on the unit system (1.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 nol less than the expected maxi-
mum sustained pressure at.any point in the piping sys-
tem, whichever is greater, and the 5 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 taken at less than
100 ‘psig {700 ‘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 passmg
through ‘piping, such ‘as feed, surface-blowoff connec-
tions, etc.;'and which permits the pipes being threaded
in solid ‘from both sides in addition to the reinforcing
of the opening of the shell. The pipes shall be attached
as provided in Para. 122.1.1{G). In these and other
types of boilers where both internal and external pipes
making a continuous passage are employed, the boiler
bushing or its equivalent shall be used.

122.1.3 Feedwater Piping

{4) The value of P to be used in the formulas in
Para. 104 shall be as follows.

(4.1) . .For piping from the boiler to and including
the required stop valve and the check valve, the value
of P except as permitted in 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 lesser, For an installation with an integral econo-
mizer ‘without valves between the boiler and econo-
mizer, ‘this paragraph shall apply only to the piping
from the economizer inlet header to and including the
required stop valve and the check valve,

{A.2) 'For piping "between the required .check
velve and the globe or regulating valve, 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 less 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.

(A4.4) The value of P in the formula shall not be
taken at less than 100 paig (700 kPag) for any condition
of seryice or material, and shall never be less than the
pressure required to feed the boiler.

(A.3) . While the thickness given by the formula is
theoretically ample t0 take care of both bursting pres-
sure :and :material ‘removed -in :threading, ‘'when steel
pipe is threaded and used for feedwater piping under
pressure. in excess of 100 psig (700 kPag) with a water
temperature of 220°F (105°C) and over, it shail be seam-
less of a quality at least equal to ASTM A 53 or A 106
and.of a weight at least equal to Schedule 80 pipe in
order to furnish added mechanical strength.

(4.6) . When threaded brass or.copper pipe is used
for these services and p temp diti
it shall be in accord with p and temp
classification parmitted for these materials by -other
paragraphs of this Code and shail have a wall thickness
at least ‘equal to that required for steel pipe of a corre-
sponding nominal size.

(4.7).In -a forced flow steam generator with no
fixed steam and water line, the value of P for feedwater
piping from the boiler 1o and including the required
stop valve may be in 2ccordance with the requirements
of Pera, 122.1.1(B).

(4.8} For boilers having a water-heating surface of
not more then 100 sq R (9.3 m?), the feed piping and
connection to the boiler shall not be smaller than ¥ in.
NPS, For boilers having 8 water-heating surface more
than 100 sq ft (9.3 m?), the feed piping and connection
to the boiler shail not be less than % in. NPS.

122.1.4 ' Blowof? Piping

A} Blowoff piping is defined as a pipe connected to
a_boiler:and ‘provided ‘with ‘valves or cocks through
which ithe ‘water in the boiler may be blown out under
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pressure, excepting drauns such as are used on water
columns, gage glasses, or piping to feed-water regula-
tors, etc., used for the purpose of determining the oper-
ating condition of such equip Piping cc

used primarily for -continuous -operation, such as
deconcentrators on i blowd y 18, 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 anpd inciuding the blowoff vaive(s) or
cock(s) shall be designed in accordance with the follow-
ing.

(B.1).. The value of P to be used in the formulas in
Para. 104 shall exceed the maximum allowable working
preasure of the boiler by either 25% or 225 psi (1550
kPa) whichever is less, but shall not be less than 100
psig (700 kPag). .

(B.2) ' 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.

{B.3) *All pipe shall be steel. Gaivanized wrought
iron and gaivenized steel pipe and fittings shail not be
used for blowoff piping. When the value of P.does not
exceed 100 paig (700 kPag), the fittings shall be bronze,
cast iron, malleable iron, ‘ductile iron, or stecl. When
the value of P exceeds 100 psig (700 kPag), the fittings
shail 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 £ 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 psig (700 kPag) but not ‘exceeding 200 psig (1400
kPag), the valves or cocks shall, if of cast iron, be equal
at Jeast to the requirements of the Amencan National
Standard for Class 250 a3 given in Table126.) and if
of bronze, steel, or ductile iron construction, shall be
equal to the requi of the Standards as given in
Table 126.1 or Para.123.2.6.

(B.5) .. For values of £ higher than 200 psig (1400
kPag), the valves or cocks shall be of steel construction
equal at least to the requirements of the American
National Standard for Class 300 and shail conform to
the required American National Standards .in Table
126.1

(C)  Each boier except forced-flow steam genera-
tors with no fixed steam and water line, and high tem-
perature water boilers shall have a bottom blowoff pipe




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 145

AN AMERICAN NATIONAL STANDARD
POWER PIPING

fitted with a valve or cock in direct connection with the
lowest water space practicable.

(D) .- All water walls and water screens which do not
drain back into the boiler, and all integral economizers
shall ‘be equipped. with blowoff valves or cocks con-
formung to the requirements of Para. 122.1.7(C) or with
drain valves conforming to Para. 122.1.5.

(E) The minimum size of pipe and fittings shall be
1in., and the maximum size shall be 24 in. The follow-
ing exceptions are permitted.

(E. 1) - For miniature boilers, the exception permit-
ted by Part PBM of Section I of the ASME Boiler and
Pressure Vessel Code applies.

(E.2) :On boilers with 100 sq ft (9.3 m*) of heating
surface or less, the minimum size of pipe and fitings
may be Y4 in.

(FJ “The bottom blowoff pipes of traction and/or
portable boilers shall have at least one slow or quick-
opening blowoff valve or cock conforming to the re-
quirements of Para."122.1.7(C.3).

(G} " The blowoff piping beyond the blowoff valve(s)
described in Para.”122.1.4(B) is classified as nonbotler
external ‘piping. ‘Its requirements are given in Para.
1222

122.1,5 Boiler Drains

{4) . Ample drains shall be provided, where re-
quired, 1o permit compiete dramage of all piping,
superheaters, waterwalls, water screens, integral econo-
mizers, high temperature water botlers, and all vther
boiler components 1n which water may collect. Drain
or blowoff valves or cocks shall be provided as neces-
sary. All drain hines. including pipe, fittings, and valves,
shall comply with the requirements for steam piping or
water piping according to the service.

t4.1) " "Each supetheater shall be equipped with at
least one drain so located as to most effectively provide
for the proper operation of the apparatus.

(4.2} Each -high .temperature ‘water boder shal)
have a bottom drain connection | in minimum pipe
size, ‘fitted_with a _.valve or cock 1n direct connection
with the lowest water space practicable.

(B) . When the .valve .or valves. for -waterwalls,
water ‘screens, - and -integral - economuzers. in Paras.
122.1.5(A) -and -122.1.3D) are not ntended for blo-
woff purposes but are intended for:use only as a dramn
valve .when the boter 15 not .under pressure, a single
shutoff valve s acceptable, provided 1t a5 a type that
can be_locked 1n the closed position, or-provided s
blank is inserted in a suiable Aanged and bolted con-
nection located on the downstream side of the valve,
When such a single valve 15 used. it need not be de-
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stgned specifically for blowoff service but shall he ade-
quate for the pressure and temperature condicons it
which the batler operates

122.1.6 -Boiler External Piping — Miscellaneous
Systems

47 Matenals. design, fabneahon, ¢xamination,
and erection of mping for miscellaneous accessones,
such -as water level ndicators, ‘water columns, gage
cocks, and pressure gages. shall be 1n sccordance with
the applicable sections of this Code

‘87 The value of P 1o be used in the Formulas in
Para. 104 shall be not less than the maximum allowanle
working pressure ol the boiler ‘except as provided b
Para. 1221 1By

«Ci - Valve requirements for water level indicaiors
or water columns, spectal gage »lass and gage cock
requirements, mimmum line vizes, and special piping
configurations required specifivally for cleaning, access.
or reliability shall be in accerdance with Para PG-o()
of Section | of the ASME Buoler ind Pressure Vesset
Code

122.1.7 Valves and Fittings. . The mimmum pres.
sure.and femperature ranng for all valves and fithings
1n steam, feedwater, blowoff, and muscetlaneous piping
shal] be equal 10 the pressure and temperature specified
for the connected piping on the side that has the higher
pressure. excepl that 1 no case shall the pressure be
less than 100 psig 1700 KPag). and for pressures not
exceeding 100 psig (700 APag)in teedwater and blowoff
service, the valves and fitings shail be equal at feast to
the requirements of the Amencan National Standards
tor Clasy 125 cast ron or Class |50 sieel

AL Steam Stop Vaives

r4.41° Each boer discharge vutler, except safeny
valve orsafety relief valves, or reheater inlet and outlet
connections shall be fitted with 3 stop vabve located at
an accessible ‘point.n the steam-dehivery hine and s
near the boiler nozzle as 15 convement and practicable.
When such outlets are over 2 1n NPS. the valve or
valves used on the vonnection shall be of the vutside-
screw:and-yoke nsing-stem type so as to indicate from
adistance by the posttion of its stem whether 1t 1s closed
or open, ‘and -the wheel may be carned either on the
yoke or-attached to the stem “A plug-coch-type vahve
may be used provided the plug 1s held in place by a
guard or gland, the valve is equipped 1o indicate from
a distance whether 101s closed vr open, and the valve
s equipped with a siow-openmg mechamsm. In the
case of a single botler and prime mover mstallation. the
stop valve required herem may be omitted prosided the
printe mover throttle vahve 1s equipped with an indica-
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tor to show whether the valve 1s open or closed and is
designed to withstand the required hydrostatic pressure
test ‘'of the boiler.

{A.2) When boiiers 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 free-blow drain between them. The discharge
of this drain shail 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.

{4.3). When a second stop vaive or valves is re-
quired, it shall have.a 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.

fd.4) . All vaives 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) - -Feedwater Valves

(B.1) *:Except for high temperature water boilers
complying - with i 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. 122.1.7(B.7), the feed pipe

shall be .provided ‘with a check valve near the boier ~

and a valve or cock [see Para. 122.1.7(C.5)] between
the check valve .and the boiler. When two or more
boilers are fed from a common source, there shall also
be a globe or regulating valve on the branch to each
boiler located between the check valve and the source
of supply. A typical arrangement is shown in Fig.
100,1.2(B). ‘Wherever -globe valves are used on feed
piping, the inlet shall be under the disk of the valve.
On single boiler-turbine unit instailations the boiler
feed shutoff valve may be located upatresm from the
boiler feed check valve.

(B.2) .- When the supply line to a boiler is divided
nto branch feed connections and all such connections
are equipped with stop and check valves, the stop and
check valves 1n the common source may be omitted;

{B.3) . If a boiler is equipped with a duplicate feed
arrangement, cach such arrangement shall be equipped
as required by these rules.

?B.4) A combinanon stop-and-check valve
which there is only one seat and. disk, and a valve

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

AN AMERICAN NATIONAL STANDARD
POWER PIPING

stem 13 provided 10 close the valve when the stem s
screwed -down shall be considered only as a stop
valve, and a check valve shall be instailed as other-
wise provided.

(B.5) . Where an .economizer or other feedwater-
heating device 13 connected directly to the boiler with:
out intervening valves, the feed valves and check valves
required shall be placed on the nlet of the economizer
or feedwater-heating device.

(B.6) - The recirculating return line for a high tem-
perature water boiler shail be provided with the same
stop valve, or valves, required by (B.1) above for the
main_ boiler .outlet. The use of a check valve in the
recirculating return line between the boiler and the
required stop valve, or valves, is optional. A check
vaive shail not be a substitute for a stop valve.

(B.7) A forced-flow steam generator with no
fixed steam and water line shail be provided with a
feedwater stop valve or valves complying with re-
quirements of 122.1.7(B.1) through (B.6) above. This
stop valve and all piping between the vaive and the
boiler shall conform o the rules of this Code. A
check valve near the boiler or feed stop valve, and
within the scope of this Code, 13 not mandatory pro-
vided a check valve, having a pressure rating no less
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 Valves

(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 giobe valves as shown n
Fig. 122.1.7(C) sketch (2) or angle valves may be used
in vertical pipes, or they may be used in honzontal runs
of piping provided they are so constructed or installed
that the lowest edge of the opequng through the seat 13
at least 25% of the inside diameter below the center line
of the valve.

(C.3) "The blowoff vaive or valves and the pipe be-
tween 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 mgh
temperature water, traction, and/or portable purposes,
when the allowable working pressure exceeds 100 psig
(700 kPag), each bottom blowoff pipe shall have two
slow-opening valves, or one slow-openung valve and a
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{2)

F16.122.1.7(C) “TYPICAL GLOBE VALVES

quick-opening valve or a cock complytng with the re-
quirements of Paras. 122.1.4(A.6) and (A, 7).

(C.3). -'If a blowoff cock is used, ‘the plug shall ‘be
held in place by a guard or gland. The plug shall be
distinctly marked in line with the passage.

(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 muitiple blowoff pipes, a
single master valve may be placed ‘on‘the common
blowoff pipe from the boiler, in which case 'only .one
valve on each individual blowoff is required. In such a
case cither the master valve or the individual valves or
cocks 'shall be of the slow-opening type.

(C.8).. Two independent slow-opening valves, or'a
slow-opening valve and a quick-opening valve or cock
may be combined in one body and may be used pro-
vided the combined fitting is the equivalent of two inde-
pendent slow-opening valves, or a slow-opening valve
and a quick-opening valve or cock, and provided fur-
ther that the failure of one to operate cannot affect the
operation of the other.

(C.9} - The bottom 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(C.3).

(C.10) - Only one blowoff valve, which shall be of a
slow-opening type, is required on forced circulation
and electric boilers having s normal water content not
exceeding 100 gal (380 ).

D). Safery Valves

1D:]) :Safety vaives, relief valves, and safety relief
valves ‘shall ‘conform ‘to ‘the requirements of Paras
PG-67, PG-68, PG-69,PG-"0. PG-T1, and PG-"2 of
Section I of the ASME Bouler and Pressure Vessel Code.
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122.6 Presqure Relief Piping

Pressure relief piping within the scope of this Code
shall be supported to sustain reaction forces, and shail
couform to the following requirements.

122.6.1 - ‘Piping to Pressure-Relieving Safety De- . '
vices, . There shail be no intervening stop valves be- !
tween piping being protected and 1its protective device

or.devices.

122.6.2 - Discharge Plping from Pressure-Relieving
Safety Devices .

(A} - There shall be no intervening stop valve be-
tween the protective device or 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) 1t 18 recommended that individual .discharge
lines be ‘used, but.if two or more reliefs arc. com:
bined, ‘the ‘discharge piping shall .be -designed -with
sufficient flow area .to prevent biowout :of :steam or
other fuids.

Sectional areas of a discharge pipe shall not be less
than ‘the full area of the valve outlets discharging
thereinto and the discharge pipe shail 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-relicving safety
devices within the scope of this Code shail be designed
to facilitate drainage.

(E) " “When the umbrella ot dnp pan type. of connec:
tion is used, the discharge piping shall be so designed
as 10 prevent binding due to expansion movemenls

{F) | Drainage shall be provided to remove water
collected above the safety valve seal.
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