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PART I

WELDED REPAIRS AND ALTERATIONS

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

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

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

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

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

REBATED BY

PSI AT	 F
(ATAIM	 (Temp)

(Date Iterated)

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

ALTERED BY

PSI AT	 F
(11IAWP)	 (Temp)

(Manufacturer's Alteration Number, if used)

(Date Altered)

Register, February, 1984, No. 338
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(c) A copy of the original manufacturer's data report and any required
manufacturer's partial data reports shall be a part of the completed re-
port of alteration and shall be attached thereto. Where the manufac-
turer's data report is unavailable, documentation acceptable to the de-
partment shall be submitted.

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

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

(3) EXAMPLES OF REPAIRS. (a) Weld repairs or replacements of pres-
sure parts or attachments that have failed in a weld or in the base mate-
rial,

(b) The addition of welded attachments to pressure parts, such as;

1. Studs for insulation or refractory lining;

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

4. Brackets;

5. Tray support rings;

6. Corrosion-resistant strip lining;

7. Corrosion-resistant weld overlay;

8. Weld buildup of wasted areas.

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

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

(e) In a boiler, a change in the arrangement of tubes in furnace walls,
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. For example:

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

2. Replacement of a shell or head in accordance with the original de-
sign.

3. Rewelding a circumferential or longitudinal seam in a shell or head.
4. Replacement of nozzles.

(g) Installation of new nozzles or openings of such a size that reinforce-
ment is not a consideration. For example, the installation of a 3-inch pipe

Register, February, 1934, No. 338
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size nozzle to a shell or head of %-inch or less in thickness or the addition
of a 2-inch pipe size nozzle to a shell or head of any thickness,

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

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

(j) The replacement of a shell course in a cylindrical pressure vessel.

(k) Welding of gage holes,

(1) Welding of wasted or distorted flange faces.

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

(n) Seal welding of butt straps and rivets.

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

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

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

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

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

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

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

(5) RECORD OF REPAIR OR ALTERATION. (a) Except as provided in par.
(b), anyone making welded repairs or alterations in accordance with
these rules shall furnish the department with a report of every welded
repair or alteration. The report shall be signed by the authorized inspec-
tor who inspected or approved the repair or alteration. The owner of the
equipment shall retain a copy of the report for review by an authorized
inspector. The report shall.contain the . information indicated on form
513-190.

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

1. The welded repair or replacement of tubes in boilers or pressure ves-
sels; and
Reg'ster, February, 1984, No, 338
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2. The welded repair or replacement of piping, nozzles, valves and fit-
tings of 2-inch nominal pipe sizes and smaller.

(c) All other requirements of ss, ILHR 42.01 to 42.17 shall apply.

Register, February, 1984, No. 338
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Located in the plant of

Address:

Description of repair:

(Name of owner)
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STATE OF WISCONSIN
DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS

SAFETY AND BUILDINGS DIVISION
201 East Washington Avenue

Post Office Box 7969
Madison, Wisconsin 53707

Record of Repair or Alteration
Completed on;	 Power Boiler C1 Wis, Reg. No.

Heating Boiler 0 NB No.

Pressure Vessel C7 Serial No.

Miniature Boiler t] Other

Mid. by:

Work completed by contractor
(Namel

Address:

(Use reverse side for sketch description of repair or alteration.)
Hydrostatic Test prig

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

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

Signed by
(Welding Process) 	 (Contractor Representative)

Dated
(Welding Procedure)

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

Authorized Inspector—Wis. Com . No.

Date
SR-190
Rev. 1979

Employed by

Register, February, 1984, No. 398
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History: Cr. Register, April,1961, No. 64, off. 5-1-61; r, and reer., Register, May,1974, No.
221, eff. 6-1-74; am. (1) and (2), or. (3), Register, May, 1978, No. 269, eff. 6-1-78; r. and reer.,
Register, June, 1980, No. 294, eff. 7-1-89; am. form, Register, February, 1982, No. 314, eff. 3-
1-82; r. and recr, (2) (b), or. (4) (f) and (g), am. (5), Register, February,1984, No. 338, eff. 3-1-
84.

ILHR 42.02 Hydrostatic test or nondestructive testing. If, in the opinion
of the authorized inspector, a hydrostatic test is necessary, such a test
shall be applied at a pressure of at least the operating pressure, but not to
exceed 150% of the maximum allowable working pressure. In lieu of a
hydrostatic test, if approved by the authorized inspector, radiographic
testing, ultrasonic testing, or other applicable nondestructive testing of
the repair may be utilized. Such tests shall be applied after the repair has
been completed.

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

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

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

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

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

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

History : Cr. Register, April, 1961, No. 64, eff, 5-1-61; r, and reer., Register, June,1980, No.
294, eff. 7-1-50.

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

Register, February, 1984, No. 338
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made with a complete penetration weld such as a double butt weld or a
single butt weld with or without backing.

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

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

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

(3) Cracks of any length in unstayed furnaces may be welded, pro-
vided the welds are thermally stress relieved in accordance with s. ILHR
42,14. Welds applied from one side only shall be subject to the approval
of the authorized inspector. Field repair of cracks at the knuckle or the
turn of the flange of the furnace opening are prohibited unless specifically
approved by the department. See Figure 3 for acceptable methods.

History: Cr. Register, April, 1961, No. 64, A 6-1-61; r. and recr., Register, June,1980, No.
294, off. 7-1.84.

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

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

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

(4) Edges of butt straps or of plate Iaps and nozzles or connections 	 1,
attached by riveting may be restored to original dimensions by welding.
Seal welding shall not be used except with the special approval of the
authorized inspector, and in no case where cracks are present in riveted
areas. See Figure 7 for acceptable welding methods.

(5) Wasted flange faces may be cleaned thoroughly and built up with
weld metal. They should be machined in place, if possible, to a thickness
not less than that of the original flange or that required by calculations in
accordance with the provisions of the applicable section of the ASME
Repter, February, 198.4, No. 338
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code. Wasted flanges may also be remachined in place without building
up with weld metal provided the metal removed in the process does not
reduce the thickness of the flange to a measurement below that calcu-
lated above. Flanges that leak because of warpage or distortion and that
cannot be repaired shall be replaced with new flanges that have at least
the dimensions conforming to the applicable section of the ASME code.

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

llistory: Cr. Register, April, 1961, No. 64, eff. 6-1-61; r. and rear., Register, May, 1974, No.
221, elf. 61-74; r. and reer., Register, June, 1980, No. 294, elf. 7-1-80.

ILHR 42.09 Re-ending and piecing tubes. Re-ending or piKing of tubes
or pipes in either fire tube or water tube boilers is permitted provided the
thickness of the tube or pipe has not been reduced by more than 10%
from that required by the applicable section of the ASME code.

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

ILHR 42.10 Materials. The materials used in making repairs or altera-
tions shall conform to the requirements of the applicable section of the
ASME code. Materials shall be of known weldable quality, have at least
the minimum physical properties of the material to be repaired and be
compatible with the original material. The thickness of any patch shall
be at least equal to, but not more than %-inch greater than, the material
being patched. Carbon or alloy steel having a carbon content of more
than 0.35% shall not be welded.

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

Register, February, 1984, No. 338
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Fire Cracksat Girth Seams	 Circumferential Cracks at Girth Seams

m

0	 O	 C9
C),

Cracks in Stayed Plates 	 Fire Cracksat Door Openings

Cracks radiating from rivet or staybolt holes may be repaired if the plate is not
seriously damaged. If the plate is seriously damaged, it shall be replaced. A sug-
gested repair method is described below:

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

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

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

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

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

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

FIGURE 2 -- RIVET AND STAYBOLT HOLE CRACKS

Register, February, 1984, No. 338
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Cnutloal Successful perform-
ance of this repair requires a
ductile weld free from slag In-
elusions, voids, cracks or other
defects.

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

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

FIGURE 3 — UNSTAYED BOILER FURNACES

Register, February, 1384, No. 338
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RIVET & STAYBOLTS

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

b. Threaded staybolt holes should
be recapped after welding.

c. Rivet holes should be reamed
after welding.

d. Welding should not cover rivet
or staybolt heads.

TUBESHEET

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

removed.

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

Wasted areas in stayed and unstayed surfaces may be built up by welding provided
that in the judgment of the Inspector the strength of the structure will not be im-
paired.' Where extensive weld build-up is employed, the Inspector may require an
appropriate method of NDE for the complete surface of the repair.

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

Register, February, 1984, No, 338
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STANDARD
MANHOLE OPENING

V 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 Y1,15l;I for flush patches shall be met.
A full penetration weld is required. May either be double welded or welded from
one side with or without a backing ring.

i	 F

LL
Pressure Side

Wasted area removed	
Original edge of opening

Ring

M^

Minimum lap
+h"(12.7 mm)

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

FIGURE 5 - REPAIRS FOR ACCESS OPENINGS

Register, February, 1984, No. 338
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FIGURE 6---CORRODED AREAS

Corroded area shall be thor-
oughly cleaned before gelding.

No corroded area which is shown in this sketch and which exceeds in
size the permissible area of an unreinforced opening or exceeding in average
depth 50%, of the plate required thickness shall be "built up" b-,- welding.
Larger area_e in vessels which are subject to internal corrosion or erosion
but where the required thickness would be satisfactory for the pressure,
can be built up under this rule.
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SEAL WELDING OV CAULKING EDGES
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CRUtlell,	 eal. welding shall not be applied if cracks are present in
riveted area

Indication
.

 of persistent or recurring leakage maybe a sign of
cracking, No welding shall be applied untII a careful examinatton—
including removal of rivets if necessary—has been made of such areas.

Seal welding shall be applied in one light layer it practicable but not
more than two layers shall be used.

Throat Approx. 119 in. (3.2 mm)

TYPICAL R1VET.JOINT SHOWING SEAL WELD

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

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

FIGURE 7 - SEAL WELDING OF RIVETED JOINTS
Register, February, 1984, Ito. 338
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Tubes may be seal welded provided the ends of the tubes have sufficient wall
thickness to prevent burn through. Seal welding should be applied with a maximum
of three light layers in lieu of one or two heavy layers.

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

FIGURE 8- TYPICAL EXAMPLES OF
SEAL WELDING TUBES

Register, February, 2984, No. 338
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ILHR 42.11 Replacement pressure parts. Replacement parts shall be
classified as follows;

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

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

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

Note- Examples include boiler furnace panel wall or 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 complete manufacturer's partial data report shall be sup-
plied by the manufacturer. When the part is added to the vessel, the
partial data report is to be attached to Form SB 190 "Report of Welded
Repair or Alteration".

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

ILHR 42,12 Procedure. Groove welds shall completely penetrate the
thickness of the material being welded. If possible, welding shall be ap-
plied from both sides of the plate or a backing strip or ring may be used to
insure complete penetration. Manually applied welds shall have a convex
surface on both sides if applied on both sides of the plates being joined, or
on one side if welding is applied from one side only. Valleys and under-
cutting at edges of welded joints shall not be permitted. The reinforce-
ment may be chipped, ground, or machined off flush with the base metal,
if so desired, after the welding has been completed.

History: Cr. Register, April, 1961, No, 64, eff. 6-1-61.

ILHR 42.13 Preheating. (1) GENERAL. Preheating may be required dur-
ing welding to assist incompletion 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.
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(2) PREHEAT AND INTERPASS TEMPERATURES. The welding procedure
specification and qualification for the material being welded shall specify
the preheat and interpass temperature requirements.

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

ILHR 42.14 Postweld heat treatment. (1) GENERAL. In repairing carbon
or low alloy steels, postweld heat treatment shall be required if it would
be required for new construction by the ASME code .or when considered
necessary by the authorized inspector.

(2)ALTERNATIVE METHODS. Under certain conditions, postweld heat
treatment as outlined above may be inadvisable or impractical. In such
instances, any other method of postweld heat treatment or special weld-
ing method acceptable to the inspector may be rued. Examples of special
welding methods for Pl and P3 materials are described -in sub. (3).
Where deemed necessary; competent technical advice should be obtained
from the manufacturer of the object or from another qualified source.
When such procedures are used, the inspector shall be assured that the
requirements of sub. (3) are met.

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

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

2. Method details. Preheat the materials to be welded to at least 300° F
and maintain this tempraturo during welding. The 300° F temperature
should 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 main-
tained at the minimum preheat.

Note: Preheat of carbon steel to the temperature range of 300'F to 400° F has been shown
by some laboratory tests to be the equivalent of the conventional postheat temperature of
1200° F insofar as mechanical properties of the weldment are concerned. In the use of this
method it should be ascertained that the notch ductility in the as welded condition is ade-
quate at operating and pressure test temperatures. When this alternative meets the above re-
quirements, any code credit for postweld heat treatment can be continued.

(b) Method 2, Temper bead. 1. Material applicability. P-No. 1, 3.

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

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

c. When the temper bead method is used, it shall require the approval
of the department. The inspector shall assure that the method has been
qualified in accordance with the guidelines of section IX of the ASME
code.
Register, February, 1984, No. 338
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3. Method details. a. Step 1. The weld area shall be preheated and main-
tained at a minimum temperature of 350° F during welding. The maxi-
mum interpass temperature shall be 450° F.

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

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

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

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

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

(6) 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, April,1961, No. 64, eff. 6-1-61; r. and reer., Register, June, 1980, No.
294, off. 7-1-80.

ILHR 42.15 Welded patches. (1) FLUSH OR BUTT WELDED PATCHES. (a)
The weld around a flush patch shall be a full penetration weld and the
accessible surfaces shall be ground flush where required by the applicable
section of the ASME code. Flush welded patches shall be subjected to an
appropriate nondestructive examination which shall be consistent with
the original construction requirements. See Figure 9 for acceptable meth-
ods.

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

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

History: Cr. Register, April,1961, No. 64, eff. 5-1-61; am. (2), Register, May, 1974, No. 221,
off. 6-1-74; r, and reer., Register, June, 1980, No. 294, eff. 7-1-80; am. (2), Register, February,
1982, No. 314. eff. 3-1-82.

ILHR 42.16 Stays. Threaded stays may be replaced by welded-in stays
provided that, in the judgment of the inspector, the plate adjacent to the
staybold has not been materially weakened by wasting away. All re-
quirements of the ASME code governing welded-in stays shall be met,
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exeept that stress relieving other than thermal may be used as provided
in s. ILHR 42.13 [42.141.

History. Cr. Register, April, 1961, No. 64, eff, 6-1-61; r. and recr., Register, June,1980, No.
294, eff. 7-1-80.

ILHR 42,17 Addiiignal acceptable repair methods. Repairs and repair
methods not covered in this chapter may be used if. acceptable to the
inspector. Some additional methods are illustrated in Figures 12 and 13.

Histup Cr. , Register, April, 1961, No. 64; eff. 6-1-61; r. and reer., Register, June, 1980, No.
294, eff. 7-1-80.
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FLUSH PATCHES IN STAYED AREAS

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

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

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

Patches may be of any shape or size. If the patch is rectangular, an adequate radius
should be.provided at the corners. Square corners should be avoided.

FIGURE 9 --- FLUSH OR BUTT-WELDED PATCHES
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PATCH FIT AND WELDED

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

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

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

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

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

FIGURE10— TUBS; WINDOW PATCHING METHOD
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FIGURE 11--LAP—FILLET WEDDED PATCHES

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



76	 WISCONSIN ADMINISTRATIVE CODE
IL11x 42

i

s • •

0 0 0 ``

0000000
0() 0 O O 00
0000 0000
00 0 0 0 00
0 0 0 DO
` O 0()Q O^ O O O 1

1, Flush Butt Welded Head

((0

• • •• • • • •
• • • •

• • • • • •
 • • • • • •

•	 ••
• 	 • • •
• • • • •• • •

mi ILI, 71 in 01 yml̂ 11 71̂111
Witl^ this repair the old head is cut close to the point of tangency

of the knuckle of the flange and the new head, previously drilled for
tube holes and beveled for adequate Welding groove is Mitt welded to
flanged section of old head. Pack ttp ring, inserted in sections if neees-
;sary, shall be used to Ensure }veld penetration for full head thickness.

2. Lapped and Fillet Welded Head
with ON repair, the new head is lapped under the flange knucicle of

old )lead, previously slotted as Shown to admit new head, them flllet
welded at edge.

3. Segmental or I'le-Shaped Butt Welded Patch

FIGURE 12---ACCEPTABLE REPAIRS FOR CORRODED
OR WORN HEADS OF VERTICAL TUBE

OR SIMILAR TYPE BOILERS
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FULL PENETRATION WELDS REQUIRED

DO NOT USE BAC}ffNG RING IN AREA
SUBJECT TO RADIANT HEAT

ALTERNATE END ASSEMBLIES FOR RINGEO FURNACES

Longitudinal seam in furnace double butt-welded and thermally
stress-relieved. Vor repair, final Joint to each head may be stress-
relleved by peening. Furnace may be welded Into a riveted boiler by
using adaptable end closures. Rin ged furnace shall be thermally stress-
relieved after longitudinal seam and rings have been applied.

FIGURE 13--SUGGESTED FURNACE RENEWAL
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PART II

RIVETED REPAIRS

ILHR 42.18 Riveted patches. When riveted patches are used, they shall
be designed and applied using methods acceptable to the department.

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

History: Cr. Register, April,1961, No. 64, eff. 6-1-61; r. and recr. Register, June, 1980, No.
294, eff. 7-1-80.

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

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

ILHR 42.20 Pressure test. The authorized inspector may require a pres-
sure test, as specified in s. ILHR 42,02, after completion of a riveted re-
pair.

History: Cr. Register, April, 1961, No. 64, e6, 5-1-61; r. and reer. Register, June,1980, No.
294, eff. 7-1-80.

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

History: Cr. Register, April,1961, No. 64, eff, 5-1-61; r. and reer. Register, June, 1980, No.
294, e6.7-1-80.

PART III

RERATING OF A BOILER OR PRESSURE VESSEL

ILHR 42,22 Iterating of a boiler or pressure vessel. (1) Iterating 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 following requirements have been met to the satisfac-
tion of the departments

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

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

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

(d) The boiler or pressure vessel rerating is acceptable to the autho-
rized inspection agency responsible for the object.
Register, February, 1984, No. 338
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(2) The requirements of s. ILHR 42.01 (2) (b), (c) and (d) shall be met
and an alteration report shall be submitted in accordance with s. ILHR
42.01(5).

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

PART IV

SECONDHAND VESSELS—PORTABLE BOILERS

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

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

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

History. Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, eff.
6-144; am., Register, June, 1980, No. 294, eff. 7-1-80.

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May,1974, No. 221, eff.
6.1-74.

ILHR 42.28 Vessels from out of state. Secondhand vessels from out of
state shall meet the requirements of s. ILHR 42.26. A copy of the manu-
facturer's data report shall be furnished to the department for each ves-
sel indicating that it was manufactured originally to the requirements of
an earlier edition of the applicable ASME code. If a vessel has been re-
paired or altered since its fabrication, a copy of the manufacturer's data
report, welded repair report or alteration report shall be furnished to the
department.

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

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.
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ILHR 42.30 Prohibited boilers. The installation of secondhand boilers
which have the longitudinal joint exposed to the intense heat of the fur-
nace is prohibited,

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

History: Cr. Register, April, 1961, No. 64, eff, 5-1.61.

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

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

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

History: Cr. Register, April, 1961, No. 64, eff, 15-1-61; am. (1) (lotto.), (2) and (3), Register,
May, 1974, No. 221, eff. 6-1-74, r. and reer., Register, June, 1980, No. 294, eff. 7-1-80.

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

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

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

(1) The boiler is of ASME construction, and

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

History; Cr. Register, April,1961, No. 64, eff. 5-1 61; r. and reer. Register, February,1982,
No. 314, eff. 3-1-52.

PART V
INSPECTION AND REPAIR OF PRESSURE VESSELS

IN PETROLEUM REFINERIES

ILHR 42.35 Application. Sections ILHR 42.36 through 42.63 shall ap-
ply to the inspection, repair, evaluation for continued use, and the meth-
ods for computing the maximum allowable working pressure of pressure
vessels in petroleum refineries.

History: Cr. Register, April,1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, eff.
6.1-74.
Register, February, 1984, No. 338
Holler and Pressure Vessel Code



DEPT, OF INDUSTRY, LABOR & HUMAN RELATIONS 81
ILHR 42

ILHR 42.36 Inspection; general. (1) Vessels that are inspected in ac-
cordance with the procedures described herein will be acceptable; how-
ever, other procedures approved by the department may be used.

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

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

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

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

History: Cr. Register, April, 1961. No. 64, e0. 6-1-61; am. (11, Register. May, 1974, No.221,
off. 6-1-74.

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

(a) In boiler or pressure vessel construction or repair,

(b) As an operating engineer in charge of high pressure boilers; or

(c) . As an inspector of steam boilers or pressure vessels.
History Cr. Register, April,1961, No. 64, eff. 6-1-61; am., Register, May, 1974, No. 221, eff,

6-1-74; r. and recr. Register, May, 1978, No. 268, e6.6-1-78; r. (2), Register, June. 1980, No.
294, off. 7-1-80.

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

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

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

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

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

* For a vessel designed for more than one combination of operating conditions, i.e., having
more than one maximum allowable working pressure with coincident temperatures, or for a
vessel in which different zones are subjected to different temperatures (see s. ILHR 41.60), all
conditions should be recorded.
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(e) Hydrostatic test pressure if so tested at the time of inspection.
(f) Scheduled (approximate) date of next inspection.

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

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

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

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

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

ILHR 42,39 Determination of probable corrosion rate, (1) On new vessels
and on vessels for which service conditions are being changed, one of the
following methods shall be employed to determine the probable rate of
corrosion from which the remaining wall thickness  at the time of the next
inspection can be estimated:

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

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

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

History: Cr. Register, April, 1961, No. 64, eff. 6-1-61.

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

(2) In cases where part or all of the vessel wall has a protective lining,
the frequency of inspections for the portions of the vessel so protected
shall be determined from a consideration of records of previous experi-
1?xpster, February, 1984, No. 338
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once with the protection afforded by the lining during similar operations
(and the corrosion allowance for the protected metal if there is any likeli-
hood that the lining will fail), but the maximum period between internal
inspections shall not exceed 5 years.

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

(4) The "not discarding thickness" for a vessel or zone, as referred to
above, shall be understood to mean the large of the following:

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

(b) The minimum practical thickness permitted by the provisions of s,
ILHR 41.50..	 -

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

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

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

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

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

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

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

(8) The safety and relief valve equipment shall be inspected and tested
at intervals as necessary to maintain the equipment in a safe operating
condition. The intervals between inspections should be determined by
experience in the particular service concerned. Other pressure relieving

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



84	 WISCONSIN ADMINISTRATIVE CODE
KHR 42

devices, such as rupture disks, shall be given a thorough examination at
intervals determined on the same basis.

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

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

ILHR 42,41 Inspection for corrosion. (1) The minimum thickness and
maximum corrosion rate for any part of the vessel shall be determined at
each inspection specified in s. ILHR 42.40 by methods such as described
in the following paragraphs:

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

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

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

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

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

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

Wall Thickness, t	 Permissible Tolerance
5/16 in, and less 	 0.10t

Over 516 in.	 112 in., or 0.05t, whichever is
greater.
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(2) For a corroded area of considerable size in which the circumferen-
tial stresses govern; the least thicknesses along the most critical element
of such area may be averaged over a length not exceeding;

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

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

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

Ilis[ory: Cr. Register, April, 1961, No. 64, eft. 6-1-61.

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

Ilis(ory: Cr. Register, April, 1961, No. 64, eff. 6.1-61.

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

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

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

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

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

(b) Joints. Examine inner and outer surfaces of welded joints carefully
for possible cracks and for other defects such as may have been uncov-
ered by the progress of corrosion. Magnetic-particle inspection is sug-
gested as a useful means for doing this either throughout the lengths of
the welds or as a supplement to visual inspection on selected lengths
which may appear to need more than a visual inspection. Examine riv-
eted joints inside and outside of the vessel for the condition of rivet
heads, butt straps, and plates, and for the condition of the calked edges.

(c) Manways, nozzles, and other openings. Examine the surfaces of all
manways, nozzles, and other openings carefully for distortion, cracks,
and other defects giving particular attention to all welding or riveting
used for attaching such parts and their reinforcements. If drawings are
not available which show details of opening reinforcements and their at-
tachments, take such measurements on these components as may be
needed for computing the adequacy thereof. If any question exists as to
the condition of any threaded connections, the threaded parts should be
disassembled to permit a careful check of the number of threads that
remain effective and in good condition. Examine accessible flange faces
for distortion and for the condition of gasket seating surfaces.
Register, February, 1884, No. 338
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(5) The inspection items given above are not presumed to be complete
for every vessel, but include those features common to most vessels and
in general those of greatest importance. Inspectors must supplement this
list with any additional items necessary for the particular vessel or ves-
sels involved.

History: Cr. Register, April, 1961, No, 64, eff. 5.1-61.

ILHR 42.44 Check of dimensions. The vessels shall be examined for visi-
ble indication of distortion; if any such distortion is suspected or ob-
served, the over-all dimensions of the vessels shall be checked to deter-
mine the extent and seriousness of the distortion.

History: Cr. Register, April, 1961, No. 64, eff.

ILHR 42,45 Pressure relief devices. The safety valves and other protec-
tive devices, such as rupture disks and vacuum valves, where used,
should be checked to see that they are in proper condition. This inspec-
tion, in the case of valves, will normally include a check on their opera-
tion at the set pressure, a check that the proper'spring is installed for the
service, and an examination to determine that inlets, outlets, and dis-
charge piping are free or corrosion products or other stoppage.

History. Cr. Register, April, 1961, No. 64, eff.

ILHR 42.46 Temperature measuring devices. Temperature measuring
devices used for determining metal temperatures shall be checked for ac-
curacy and general condition.

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

ILHR 42.47 Allowable operation based on inspection data. Defects or
damage discovered during the inspection shall be repaired in accordance
with ss. ILHR 42,60 through 42.63, or shall constitute a basis for reduc-
ing the allowable working pressure in accordance with s. ILHR 42.48, or,
as a final resort, for retiring the vessel from service.

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

ILHR 42.48 Allowable working pressure. (1) The allowable working
pressure for the continued use of a vessel may be established by the code
to which the vessel was built or by computation using the appropriate
formulas in the edition of the ASME code listed in s. ILHR 41.10 if all
essential details (such as quality of materials and workmanship, knuckle
radii of heads, reinforcement of openings, etc.) definitely are known to
comply with the latter. In corrosive service the actual thickness as deter-
mined by inspection minus twice the estimated corrosion loss before the
date of the next inspection shall be used, except as modified in s, ILHR
42.40 (1). Suitable allowance shall be made for the other loadings in ac-
cordance with s. ILHR 41.50.

(2) For vessels with riveted joints, in which the strength of one or more
of the joints is a governing factor in establishing the maximum allowable
working pressure, consideration shall be given to whether, and to what
extent, corrosion will change the possible modes of failure through such
joints. Also, even though no additional thickness may have originally
been provided for corrosion allowance at such joints, credit may be taken
where computations show this to be justified, for the corrosion allowance
inherent in the joint design.
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(3) The allowable working pressure of vessels with one or more open-
ings, for which the closures are auxiliary equipment . not part of the pres-
sure vessel, shall be determined only after due consideration of any pres-
sure limitations imposed by such auxiliary equipment.

History, Cr. Register, April, 1961, No. 64, eff. 6-1-61,- am. (1), Register, May, 1974, No. 222,
eff. 6-1 -74.

ILHR 42.49 Pressure test. (1) Unless required by sub. (2), a pressure
test normally need not be made as a part of a periodic inspection. How-
ever, one shall be made when unusual, hard-to-evaluate forms of deterio-
ration possibly affecting the safety of the vessel are disclosed by inspec-
tion (and after certain repairs, see s. ILHR 42.63). When a pressure test
is made for this purpose, it shall be conducted at a pressure determined in
accordance with the provisions of s. ILHR 41.50.

(2) Any vessel that has not previously been given a hydrostatic test at
a pressure of 1.50 times its maximum allowable pressure as referred to in
s. ILHR 41.50, or a pneumatic test at a pressure of 1.10 times the maxi-
mum allowable pressure, shall be given a hydrostatic pressure test at the
time of each inspection at a pressure not less than 1.50 times its design
pressure, or a'pneumatic test not Iess than 1.10 times the design pressure,
suitable correction being made in either case for differences in tempera-
ture between design and test conditions, Vessels whose main_ joints are
100% radiographed are exempted from this requirement.

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

ILHR 42.50 Field repairs; general. No repairs, additions, or alterations
shall be made.until the proposed methods of execution have been consid-
ered and approved by the inspector. Other methods may be used if sub-
mitted to and approved by the department. All such work shall be of the
highest quality of workmanship, and shall be executed in a manner and
by practices complying with the applicable provisions of s. ILHR 41.50,
and with code approved materials and under proper supervision. Com-
plete records of all such work shall be made and filed.

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

ILHR 42.51 Defects in welded joints and plates. Repairs to cracks found
in welded joints and to minor defects found in plates may be made, after
preparing a U or V-shaped groove the full depth and length of the crack,
by filling this groove with weld metal deposited in accordance with the
requirements of s. ILHR 42.57, or by riveting a reinforcing plate which
meets the requirements of S. ILHR 41.50 for a hole equal in diameter to
the full length of the crack after chipping out or drilling the ends.

History: Cr. Register, April, 1961, No. 64, off. 6 -1-61.

ILHR 42.52 Corrosion pits. Isolated corrosion pits may be filled with
weld metal deposited in accordance with the requirements of s. ILHR
42.57. Such pits shall be cleaned to sound metal before welding.

History: Cr. Register, April, 1961, No. 64, eff. 6-1-61.

ILHR 42.53 Thickness gage holes. (1) In corroded vessels . subject to
rapid stress fluctuations, the holes drilled through the vessel wall for
measuring thickness in accordance with s. ILHR 42.41 shall be closed by
Register, February, 1984, No. 338
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welding which complies with s. ILHR 42,57 and provides complete pene-
tration and fusion for the full depth of the hole.

(2) For vessels in other service, these holes may be treated as un-
reinforced openings and may be closed by any method permitted under
the rules of the ASME code.

History: Cr. Register, April, 1961, No. 64, elf. 6-1-6I.

ILHR 42.54 Corroded or distorted flange faces. (1) Corroded flange faces
may be cleaned thoroughly and built up with weld metal deposited in
accordance with the requirements of s. ILHR 42.57 and re-machined in
place, if possible, to a thickness not less than that of the original flange or
that required by calculations in accordance with the rules in s. ILHR
41.50. Corroded flanges may also be re-machined in place, without build-
ing up with weld metal, provided the metal removed in the process does
not reduce the thickness of the flange below that calculated as above.

(2) Warped flanges which cannot be re-machined, or flanges which
have become distorted because of excessive tightening of bolts, shall be
replaced with new flanges which have at least the dimensions conforming
to s. ILHR 41.50, welded on in accordance with the requirements of s.
ILHR 42.57.

History: Cr. Register, April, 1961, No. 64, eEf. 6-1-61.

ILHR 42.55 Cracks at tapped openings. (1) It is not recommended to
repair a crack at a tapped opening by chipping, welding, and re-tapping.

(2) Instead of making a repair as mentioned in sub. (1), a fully rein-
forced flanged nozzle may be installed, or if a tapped connection is re-
quired, it may be provided by welding in a heavy-wall, 3000## minimum
threaded coupling by one of the methods permitted in s. ILHR 41.50.

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

ILHII 42.56 Inadequate bolting material. Defective bolting material
shall be replaced with suitable material which meets the requirements of
s. ILHR 41.50.

History: Cr. Register, April, 1961, No. 64, eH. 6-1.61,

ILHR 42.57 Field welding. (1) Strength welding shall be done by quali-
fied welders and shall meet all other requirements of s. ILHR 41.50.

(2) Preheating to not less than 300° F may be considered as an alterna-
tive to thermal stress relief for minor alterations or repairs of initially
stress relieved vessels constructed of the P-1 carbon steels listed in s.
ILHR 41.10 and for the P-3 alloy steels preheat sometimes can be consid-
ered as an alternative, especially when the operating temperature is high
enough to assure reasonable ductility of the weldment during operation,
and there is no excessive hazard during hydrostatic tests. Vessels con-
structed of other steels, which initially were required to be stress-relieved
normally, shall be stress-relieved if alterations or repairs involving
strength welding are performed. Any stress relieving shall be performed
in accordance with s. ILHR 41.50. When preheat is used as an alterna-
tive for thermal stress relief as provided above, the stress relief factor
may be continued.

History: Cr. Register, April, 1961, No.64, off. 6-1-61; am. (2), Register, May, 1974, No. 221,
e6, 6-1-74.
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ILHR 42.58 Applying patches to vessels by welding. (1) Patches to be
welded to vessel walls shall be made of material equivalent to the mate-
rial of the plate to be repaired. If a [lush patch is to be installed in a vessel
with welded longitudinal joints, a type of joint shall be used which has a
joint factor (efficiency) as high as the original longitudinal joint, If a flush
patch is to be installed in a seamless section, a double welded butt joint
shall be made,

(2) If a lap patch is applied, welding shall be performed in the same
manner as for a reinforcing plate around an opening, and the proportions
of the patch shall be determined as outlined in s, ILHR 41.50. The appli-
cation of patch plates to both the outside and inside of the vessel wall
sometimes is preferred to a single lap plate. (Such double patch plates
should be avoided in high temperature service; in hydrogen blistering
service a weep hole should be provided in one of the patch plates.) Lap
patches attached by welding should not be applied to wall thicknesses
over % inch.

(3) If a welded patch is applied to a riveted vessel, the type of welded
joint used shall have at least as high an efficiency as the riveted longitudi-
nal joint,

History: Cr. Register, April, 1961, No. 64, eff. 6-1-61.

ILHR 42.59 Riveting. All field riveting shall meet the requirements of s.
ILHR 41.50.

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

ILHR 42.60 Applying patches to vessels by riveting. The application of a
riveted patch shall be made in confomity with the rules given in s. ILHR
41.50 for reinforcing plates attached by riveting.

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

ILHR 42.61 New connections. (1) New connections may be installed on
vessels provided the design, location, and method of attachment meet
the construction requirements of s. ILHR 41.50.

(2) Welding shall conform to the requirements of s. ILHR 42.57 and
riveting to the requirements of s. ILHR 42.59.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-6I; am. (1), Register, May, 1974, No. 221,
eff. 6.1-74.

ILHR 42.62 Calking riveted vessels. Rriveted joints may be made tight
either by mechancial calking or by metallic are sea] welding in accord-
ance with s. ILHR 42.50 after carefully cleaning the seam and cleaning
around the rivet heads,

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

ILHR 42.63 Pressure test after repairs. A vessel, which has had repairs
or alterations, shall be given a pressure test in accordance with s. ILHR
42.49 (2), provided the inspector deems it necessary.

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

(EXCERPTS FROM BOILER, PRESSURE VESSEL AND PIP-
ING CODES AND STANDARDS)

Excerpts from the following boiler, pressure vessel and piping codes
and standards are reproduced here strictly for reference: ASME Sections
I, IV and VIII and ANSIIASME B31.1. This information has been in-
cluded to provide a general idea as to the requirements of these codes and
standards. Users of this information must be cautioned that these ex-
cerpts do not provide complete guidelines for inspection, installation, op-
eration and manufacturing.

Only portions of each code and standard thought to be frequently used
by persons not having direct access to the complete documents have been
included. It must be noted that these codes and standards change on a
periodic basis (see s. ILHR 41.10). Those who are bound by the rules of
ch. ILHR 41 must avail themselves of the applicable code section or
standards listed in s. ILHR 41.10. Refer to ch, ILHR 42 for rules apply-
ing to repairs, alterations, and miscellaneous requirements.

EXERPTS FROM:

ASRE BOILER A14D PRESSURE. VESSEL CODE

SECTION I

POWER BOILERS

79An EDITION
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PREAMBLE
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safety demos. Aping between the reheaw wnnectsoas Led
the turbine or other prime cover is not within the snipe of
the Ccde_

A powum vmd in which ateim is genenud by the
application of heat resulting from the oombuadon of fad
(aalid, liquid. or gaseous) &W be caved as a Bred steam
boiler.	 -

tiekmd pressure vessels in which steam Is generated shall
be classed as wdred steam boitm rich the following
utepuoru:

fat Vessels know[[ as evapora tors or heal exchangm.

fb) Vetaets in which steam is generated by the rase of but
resulting from opetatim of a processing ryllem containing a
number of pressure venels such w u sed in she rnaaufreture
of chemical and petroleum products.

Un&ed steam borders shall be constructed under the
provisions of Sation f or Swtioa VtfL

Ripaasion tanks requited in oonnectiw with high•tcmper-
ature sitter boilers sluff be constructed to the wf4irements
otSxtion I orsection Vill.

A pressure vessel in which an organic dvid h .aporited by
the application of heat resulting from the combustion of foci
(ak'd, Nuid, or giseaua) shall be eoatlructed under the
pro tisiom of Section I. Vessels in which vapor is genented
ioctdtatal to the operation of a ptoodsing $)Item, contain•
Ing a number of pressure vewls such u u sed in chemica l
and pctroleum manufacture, arc not covered by the rules of
Section 1.

Roister, Februa ry, 1984, No. 338
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PART PG
GENERAL REQUIREMENTS FOR ALL

METHODS OF CONSTRUCTION

GENERAL

PG-1	 SCOPE

The requirements of Part PG apply to power boilers
and high pretauro, high-temperature water boilers and
to parts and appurtenances thereto and shall be used
in conjunction with the speci9e requirements in the
applicable parts of this Section that pertain to the
methods of construction used.

PG-2	 SERVICE LITATATIONS

11 The rules of this Section are applicable to the
following serviors:

(a) boilers in which steam or other vapor is
generated at a pressure of more than 15 prig (163 1;Pa
gage);

(b) high-temperature water boilers intended for
operation at pressures exceeding 160 prig (1160 kPa
gage) and/or temperatures exceeding 250TF (121'C).

2.2 For services below those specified in P0 . 2.1 it
is intended that rules of Section IV apply ; however,
boilers for such services may be constructed and
stamped in accordance with this Section provided all
applicable requirements are met.

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

(a) r/ in. (19 mm) diamNer tubing or pipe size with
no drums or headers attached;

(b) nominal water containing capacity not exceed.
ing 6 gal (231);

(c) water temperature not exceeding 350'F (177'C);
(d) steam not generated within the coil.

Steam cleaners exempt by this classification shell bee
provided with adequate safely relief valves and
controls.

BOILER EXTERNAL PIPING
AND BOILER PROPER

CONNECTIONS

PG458	 OUTLET'S AND EXTERNAL
PIPING

$8.1 General. The rules of this subparagraph
apply to the boiler extemat piping as defined in the
Preamble.

$gt Boller External Piplrsg Cottrimlons to Boll•
era. All boiler external piping connected to a boiler for
any purpose shall he attached to one of the types of
Joints listed in P0-59.1.1.1. PO .39.1.L2, and PG-
59.1.1.3.

583 Boller External Piping, The following defines
the Cade 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 Flg. PO .58.3.2. The materials,
design, fabrication, installation, and testing shall be in
accordance with ANSI 3331.1 . 1977, Power Piping,
including Addenda through the Summer 1979 Adden-
da and including the applicable 831.1 Code Cans.

58.x.1 The steam piping connected to the boiler
drum or to the superhtater outlet header shall extend
up to and including the first stop valve in each
connection, except as required by PG38.3.2. In the
cast or 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 its open or closed
and is designed to withstand the required hydrostatic
pressure teat of the boiler.

$8.31 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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Flt. PG-58.3 .1	 SECTION I — POWER BOILERS
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$3.3.3 Tice fedwater piping for all boilers,
except high-temperature water boilers and forced-flow
steam generators complying with PG-58.3.3. shall
extend through the required stop valve and up to and
(odluding the check valve except as required by PO-
58.14. On a single boiler-turbine unit hmulla km the
boils feed sb utoN valve maybe located upstream 6om
the boiler feed check Yalva

If a feodwatef heater or haters meeting the
regairemerrts of Part PFH are installed berwo m the
required stop valve and the boiler, and are Stied with
Isolation and bypass valves, Provisions must be made
to prevent the feedwater pressure from exceeding the
maximum allowable working pressure of the piping or
feedwsur baiter, whichever is. less. Control and
interlock syetema art permitted in order to prevent
overpressure.

53.3.4 When two or more boilers are fed from a
common source, the piping shall be up to and
Including a globe or regulating salve located between
the check valve required in P0-58.3.3 and the source
of supply. If the reVILtiag valve is equipped with an
isolation valve and,a bypass valve, the piping shall be
up to and Including both the Isolation valve down-
strum from the ftlu ring valves and the shutoff valve
in the bypass,

S8.3.5 The raedsruer piping for a forced-dow
steam generaWr with no geed steam and water line
may terminate tip to and including the stop valve near
the boiler and omitting the check valve near theboiler,
provided that a check valve having a pressure rating
no Ica than the boiler inlet design pressure is installed
at the dluhsrga of the boiler feed pump or elsewhere
in the [redline between thefeed pump and the feed
stop valve. If the feedwater haler(s) is fitted with
isolation and bypau valves, the applicable require-
ments of PO.18.3.3 must be met.

58.3.6 The blow iT piping for all boilers, except
forced-4ow steam gamritors with no died steam sad
watdilaq high-umpasture wtw bot7era, and those
used for traction assdlor portable pwpoaea, when the
allowable working prawn exceeds 100 psi (690ItPa)
shall extend through and Including the &snood valve.
The blowoff piping for all and/or portable
boilaa and for forced circulation and electric boilers
having a normd water omtent riot exceeding 100 gal
(3801) are required to extend through only one val ves

58,3.7 The misc8laneow piping shall include
the piping for such items as drains. vents, surface-
blowoS, seam and water piping for water eolu mw+

gage glusea and pressure gages. and the recirculation

Ilegt'ster, February, 1984, No. 338
Boller and Pressure Vessel Code

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

AM Welded piping in PG-58.3.1, PG-7$.32,
pom.3.3, PG-58.3.4, PG-58.3.5, PO . 38.3.6, and PO'
58.3.7 is also subject to the requirements of PO.104
for proper Code certification.

PC-59 APPLICATION MUDWOR.NTS
FOR THE BOH" PROPER

59,1. Common to Steam, Feedwater, Blowoff, and
Drdn Systerm

S9,L1 Outlets of a boiler to which piping is to
be attached for any purpose, and whkb piping comes
within the Code requirements, shall meet the regdm
menta of PO-39 and shaft be-

59.11.L1 A tapped opening.

59.1.13 Bolted fiaoged joints including those
of the Yan Stone type.

59.1,1.3 Welding ends of the butt or socket

wig typ--

$9.1.1.4 Piping within the boiler proper may
be expanded into grooved holes, seal welded if desired.
BlownC piping of dretube batters shatl be attached by
threMing into a upped opening with a threaded fitting
or valve at the other end if exposed to products of
combustion, or by PO49.1.1.1 or PG-39.1.1.2 if not
so exposed (see 1`171749).

59.1.2 Stem Mains. Provisions shall be made
for the expansioo and contraction of steam mains
connected to boilers, by providing substantial anchor-
age at suitable points, so that there shell be no undue
swain tnasnitUd to the boiler. Stcsm reservoirs shall
be used on steam maids what puladow of the
steam cutrents cause vibrasioa or the boiler shed
Plates.

59.L1 Flguro PG-59.1 illustrates a typical form
of connection for use on boiler shells for passing
through piping such u feed, swface blowoff connec-
tions, etc.. and which pecmita the pipes' being thread-
ed in solid from both sides in addition to the
reinforcing of the opening of the shcil. The pipe& shag
be attached as provided in PG-59.1.1.

In these and other types of boilers where both
iaterstal and external pipes making a continuous
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law:- 0
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FIG. PG-59.1 TYPICAL. 80ILER BUSHINGS

passage are employed, the boiler bushing or its

equivalent sh" be used.

59.2 Regairteseats for Feedwttet Piplug. The
fxdwuer shall be introduced into a boi

le
r in such a

manner that the water wiU not be diuhargcd directly
against surfaces exposed to gases of high tempe ra ture

or to d irect radiation from the fire. For pressures of
400 psi (2WO kPa) or over, the feedwuer inks through
the drum shall be fitted with shields, sleeves, or other

suitable means to reduce tht effects of temperature

dioertntiah In the shill or head. Feedwater. other

than oondeasate returns as provided for in PO49.3.6.
shall m be introduced through the blowoff.

593 Requlrem u for Hlowoff Pll&W
593.1 A blovroff as required berein is defined as

a pipe connection provided with valv es located in the
external piping th rough which the water in the boiler
may be blown out under pressure, excepting drains

such AS are used on water columns, gage glasses, or
piping to feedwater regulators, etc., used for the

purpose of determining the operating eondition of

such equipment. Piping *mnectiona used primar ily for
continuous operation, such as doeonoentnto rs on

continuous blowdowa systems, ate not cla ssed u

blowoffs but the pipe connec tions and all fittings up to

and including the fins shutoff value shall be equal at
least to the pressure requircmems for the lowest 

se
t

pressure of any safety - valve on the boiler drum and
with the corresponding saturated-steam temperature.

$9.3.2 A surface blowoff shall not exceed 2'.g in.

pipe size, and the inte rnal pipe and she terminal

connec tion for the external pipe, when used, Shall
form. a continuous passage. but with clearan ce be-
tween their ends and arranged so that the removal of
either wi ll not disturb the other. A properly designed

steel bushing. similar to or the equivalent of those

shown in Fig. P(3-59.1, or a flanged connectioa shall

be used.

59.3.3 Each boiler except forted-flow steam

genentors with no fixed steam and waterline and
high temperature water bo ile rs shall have a bottom
blowoff outlet in direct omnection with the lowest
water spa" practicable for exte rnal piping conforming
to P0.58.3.6.

$9.3.4 All water walls and water screens which

do not drain bank into the boiler, and all integral
economiurs, shat{ be equipped with outlet connec-

Register, February, 1984, No. 338
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tions for a blowoff or drain line and conform to the
requtrements of P0•583.6 or PG38.3.7.

59,3,5 Except as permitted for miniature boilers
in Part PhM, the minimum size of pipe and fittings
shall be I in., and the mszimum size shall be 2% in.,
except that for boilers with loo sq R (9.3 mz) of
heating surface or less, the minimum size of pipe and
dttings maybe %a in-

59.3A Condensate return connection of the
same size or laigex than the size herein speeibed may
be used, and the blowoff may be oonaected to them. In
such cane the blowoff shall W so located that the
connection may be completely drained.

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

39.3.8 An opening in the boiler setting for a
blowoir pipe shall be arranged to provide free txpan-
sion and oontractioa

59.4 Drams
59.4.1 Ample drains sball be provided where

required to permit complete drainage of ad piping,
superheaters, waterwalls, water screens, iotegral econ,
omtxars, high-temperature waur boilers, and all other
boiler oomponma in which water may collect Piping
shall conform to the requiremetsts of PG-58.3.6 or
FG•58.3.7.

$9.4.1.1 Each superheater shell be equipped
with at least one drain so located as to most effectively
provide for the proper operation of the apparatus.

39.43.2 Each bigh•temptrature water boiler
shall have a 1 in- minimum pipe site bottom drain
connection in direct connection with the lowest water
space practical for external piping conforming to PG-
38.3.7.

594 Requirements for Valrea and Flttinz. The
follawing requirements apply to the use valves and
fittings in the baler proper.

$9.5A Steam Stop Vanes
39.S.1.I If a shutoff valve is used between the

boder 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 most be equipped
with safety valve capacity as required by PG-63. A

stop valve is not required as the inlet or the outlet of a
[cheater or separately fired superheater.

59.5.1.2 When stop valves are installed in the
water , steem flow path between any two sections of a
foratd-flow steam generator with no fixed steam and
waterline, the safety valves shall satisfy the require-
meats of PG-61AA.

DESIGN AND APPLICATION

PG-60	 REQUIREAKN1S FOR
MWELI.ANEGUS PIPF,
VALVES, AND FITTINGS

Piping referred to m this paragraph shut be
designed in axotdance with the applicable require-
ments of ANSI SS I. L

60.1 H'owlAvellndkaton
60.L1 Each baler, except foreed•daw steam

generators with on 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 glaaa. Boiler operated at
pressures over 400 psi (2800 kPa) shall be provided
with twn water gage glassm which may be connected
to a single water column or oonaected 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 indicatioa in the use of power
boilers with all drum safety valves see at or above 900
psi (6200 kPa). When both remote level indicators are
in reliable opennom the gage &law my be shut off but
shall be maintained in semocable condition.

When the direct reading of gage glass water level ix
not readily visible to the operator m his working area,
two dependable indirect indications shall be provided,
either by transmission of the gage glas image or by

sorestte level uAicaion
The lowest risible part of the water gage glam shall

be at least 2 in. (51 mm) above the lowest permiaubte
water level, at which level there will be no danger of
overhearing any part of the boiler when in operation at
that level. Whm remote level indication is provided
for the operator in Ilea of the gage glass, the same
minimum level reference shall be clearly marked

Connection from the boiler to the remote level
indicator shall be at kast % in. pipe size to and
including the tsohdon valve and from there to the
remote level indicator at least % in. (13 mm) O.D.
tubing These connections shall be completely inde-
pendent of other connections for any function other

Register, February, 1984, No. 338
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than water level indication. For pressures of 400 psi
(2800 kPa) or aver, 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. (9 (0 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 bailers 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 art minimum dimensions, and on large locomo•
tivcs and those operating on steep grades, the height
should be increased, if necessary, to compensate for
change of water level on descending grades.

Ile 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 s ize. Each water-gage glass
shall be fitted with a drain cock or valve hating an
unrestricted drain opening of not Itm th an r1, in. (6
mm) diameter to facilitate cleaning. When the boiler
operating pressure exceeds I00 psi (690 kPa) the glass
shall be famished with a connection to install a vaivcd
drain to the ash pit or other safe discharge point.

Each water gage glass shall be equipped with a top
and a bottom shutoff" valve of such through-fines
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 a open or closed. The pressure-
temperature rating shall be at least equal to that of the

lowest set pressure of any safety ta pe 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 Column
60,2.5 The water column shall be so mounted

that it will maintain its correct position relative to the
normal waterline under operating conditions.

60.22 The minimum size of pipes connecting
the water column to a boiler shall be I 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 meatus 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 meeting 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 or fittings 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 rho
passage of a rotary cleaner. Screwed plug closures
using threaded connections as allowed by PG-39.5.3
arc acceptable means of access for this inspection and
cleaning, For boilers with all drum safety valves set at
or above 400 psig (2800 Hal. socket-%tided plugs
may be used for this purpose in lieu of screwed plugs.
The water column shall be fiticd with a connection for
a drain cock or drain valve to install a pipe of at least
% in. pipe size to the ash pit or other safe point of
discharge. If the water connecrion to the water column
has a rising bend or pocket which cannot be drained
by means of the water-coiumn drain, an additional
drain shall be placed on this connection in order that
it may be blown of to clear any sediment from the

pipe-

60.2.4 The design and material of a water
column shall comply with the requirements of P(342.
Water column made of cast iron to accordance with
SA-278 may be used for maximum boiler pressures
not exceeding 250 psi 11700 kPal Rater columns
made of ductile iron to accordance with SA-395 may
be used for maximum boiler pressures not exceeding

Register, February, 1984, No. 338
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FIG. PG-EO TYPICAL ARRANGEMENT OF STEAM
AND WATER CONNECTIONS FOR A WATER

COLUMN

330 pal (1400 kPa). For higher pressures, steel
ootmructdoa shah be used.

60.1.5 Shvieff val m shall not be ¢sad in the
pipe omocdom bemom a bath and a water maoolu
or bm"ca'a bod er and the shutoff valves required for
the gage Slaw (PG40.1.4 unlem they are Other
au1do4c"-and-yoU or level-ftag typo gate valves
or stopcoAa with krer permanently fastened thereto
and marked in fine with their passage, or of such other
throufk•llow coonructim as t0 prevent stoppage by
deposits of selawat, and to hndkata by the paddoa of
the operettas Mechanism  whether they are in open or
domed peoWAq sad sack valves or cocoa rhall be
locked or sealed ogee When atop cocks in used they
&half be oe a type with the plug held in place by a
guard or gland_

60.2.6 No oaten colmoctions crept for damper
regulator, faedwater regulator, drains, 'to- gages, or
appenaa of such form as does not permit the reaps
of to appnxiabla amount of steam or water tbadfrom
shall be placed on the pipes cannecdng A waux
column or gage glass to a boiler.

60.3 Gaga Gtaer Canseetdona
60.11 Gaga $han and gage cocks that are

nsquired by PO .60.1 and PO414 sad in not

mnnessad directly to a shell of drum of the boiler,
shall be connected by one of the following methods:

60.J.1.1 The water gage glav or glacso and
Sage cocks shelf be oaaarcted to an intervening water
column.

60.3.1.1 When only water gags glasses are
used, they may be mounted away from the shell or
drum and the water cofuma omitted, provided the
following requirements are met:

60.3.1,2.1 The top and bottom gage guts
9ttings are allgoed„ supported, and secured so as to
maintain the alignment of the gage glass; and

60.3.133 The steam and water connections
are not lees than t in. pipe sire and each water glass is
provided with a valved drain; and

60 3.1.3.3 The steam and water connections
comply with the requiransnts of the following PG-
60.3.2 and PG-%313.

6U,2 The Iowa edge of the steam connection
to a water column or gage glass In the boiler shall not
be below the highest viwbie water kvd in the water
gaga glen. Thera shall be ao sag or odaet in the piping
which will permit the eccnmulation of water.

60..3.3 The upper odge of the water connection
to a water column or gage glues and the boils shall
not be above the lowest viftWe water kvsei in the gage
glass. No part of this pipe connection shall be above
the point of ooaaectIoa at the water columo.

60.3.4 An somptsbk arrangement is shown in
F& PG-60.

60.4 Gage Coco. FAch boiler (except those not
ragdriag eater level indicaton per PO-60.1.2) shall
have threw or more gage cocks boated within the
visible length of the water glass, exttpt when the
boiler hq two water Slum loafed on the same
horizontal lira.

goileas act over 36 in. (910 mm) in diameter in
which the heating sarfe" door not exceed 100 sq ft
(9.3 ml) need have but two gags rocks.

The gage cock connections shall be not lea than
hn. papa sat.

60,3 water Fronts. Each boiler Stied with a water
jacketed boils-furnace youth protector, or similar
appliance having valves on the pipes oomecting them
to the boiler sbahl have these vatvcs locked or sealed
open. Such Valves, when used, shall be of the straight-
way type

Register, February, 1984, No. 338
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60.6 Prdaure Gagrs
60.63 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 pres9urt in the bailer. FAch steam boiler shall have
the pressure gage connected to the steam spa" or to
the water column or its steam connection. A valve or
cock shill be placed in the gage connection adjacent to
the gage. An additional valve or cock my be located
near the boiler p rovidiing it is locked or sealed in the
open position. No other shutoa valves shall be located
between the gage and the boiler. The pipe connec tion
shall be of ample si

re
 and arranged so that it may be

cleared by blowing out. For a steam boiler the gage or
conn

ec
tion shall contain a sypbon or equivalent device

which will develop and maintain a water seal that will
prevent st

ea
m from ente ring the gage tube. Pressure

gage mnnoctions shall be suitable for the maximum
allowable working pressure and temperature, but if the
temperature txoeed.s 406`F (2WC), brass or copper
pipe or tubing-sball not be used. The connections to
the boiler, except the sypbon. if used, shall not be less
than % in. standard pipe size, but where steel or
wrought iron pipe or tubing is used, they shall not be
less tban % in. ([3 mm) inside diameter. The
minimum size of a syphon, if umdd shall be'/ in. (6
min) inside diameter. The dial of the pressure gage
shall be graduated to approximately double the
pressure at which the safe ty valve is set, but in no case
to" than IV, 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 [east section which involves absorption
of heat); and

60.6.2.2 At the boiler or economizer inlet
(preceding any action *9ch involves absorption of
heat); and

60.6.2.3 Upstream of sty shutoff valve which
may be used between any two sections of the heat
abeorbiag surface.

60.63 Each boiler shall be p rovided with a
valve connection al least '/ in, pipe size for the
exclusive purpose of attulsIng-a test gage when the
boi

le
r is it service, so that the accuracy of the boiler

pressure gage can be asce rtaitstd.

60.4.4 Each high•temp*rature water boiler shall
have a terapetature gage so located and connected that

it shall be easily readable Tht temperetuse gage shall
be installed so that it at all times indicates the
temperature in degrees Fahrenheit of the cater in the
boiler, al or near the outht canncetien.

PG-61	 FEEDWATER SUPPLY

61,1 Except aA provided for in P0-61.2 and PG-
61.4, boilers having more than 500 sq it (47 mz) of
watts -heating surface sha

ll
 have at least two means of

feeding water. Except as.p rovided for in PG-613, PG-
61.4, and PG-61.5, each sour ce of feeding shall be
capable of supplying water to the boiler at a pressure
of 3% higher than the highest setting of any safety
valve on the boiler. For boilers that are flrtd with solid
fuel not in suspension, and for boilers whose setting or
beat source can continue to supply sufficient heat to
cause darts&* to the baler if the feed supply is
interrupted, one such means of feeding shall be steam
operated.

611 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 p rior to the water level reaching the lowest
permissible level established by P0 .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 sma

ll
er than !^ in. pipe size. For

boiler having a water-heating surface more than 100
sq ft (9,3 m2) the feed connection to the boiler shalt
not be less than % in. pipe size-

61.4 High-temperature water boilers shall be pro-

vided with means of adding water to the boiler or
system while undtr pressure.

61.5 A forced-flow steam generator with no fuel
steam and water line shall be provided with a source of
feeding capable of supplying water to the boiler at a
pressure not less than the expected maximum sua-
ta tied pressure at the boiler inlet, as determined by the
boiler Manufacturer; corresponding to operation at
maximum designed steaming capacity with maximum
allowable working pressure at the superheater outlet.

Register, February, 1984, No. 338
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SAFETY VALVES AND SAFETY
RELLEB VALVFS't

PG-67	 ROLLER SAFETY VALVE
REQ VIRED4EM

67.1 Each boiler shall have at least one safety
valve or safety relief valve and if it hat more than 500
sq ft (47 m^ of water-hating surface„ or if an electric
boner has a power input more than Soo M. it sha ll
have two or more safety valves or safety relief valves.
The method of computing thesteam•gesaadng ca;-
ity of the boiler shall be a given in 

A. 
12. Organic Buid

vaporizer generator- require special consideration as
given in Part PVC's.

67.3 The safety valve or safety relief valve capacity
for each boiler (except as noted in PG•67.4) shall be
Such that the Safety valve, or valves w

il
l discharge all

the steam that can be generated by the boiler without
allowing the pressure to rise more thaw 6% above the
highest prtmm at which any valve is set and in no
can to more than 6% above the ma-dmum allowable
working pressure. The safety valve or safety relief
valve capacity shall be in compliaea with PO-70 but
shall not be len thaw the maximum designed steaming
capacity as determined by the Manufacture-. The
required steam relieving capacity, in lb/hr (kVU), of
the safety relid valves on a bigh•tempersture water
boiler shall be determined by dividing the maximum
output in Btnlhr (kl/hr) at the boiler nomle obtained
by the Bring of any fuel for which the emit is designed
by 1000.

Any economizer which may be shut od from the
boiler, thereby permitting the economizer to b ecome a
Bred pressure vessel, shall have one or more Safety
relief valves with a total discharge capacity, calculated
from the maximum expected heat absorption in
BtWhr (U/hr), as determined by the Manufacturer,
divided by 1000. This absorption shall be stated in the
stamping (PG-106.4).

The required relieving capacity in pounds per hair
of the safety or safety relief valves on a waste bat
boiler shall be determined by the Manufacturer. When
aa rilisry Bring is to be used in combination with gate
hat recovery, the maximum output shall include the
cOwt of such firing in the total required capacity.

trS^yay Vahz A. auramaric beware (these dcv ba.Ud by
the vii, pre cep, of the v,St sae ehatec .1 dt y fun-
cp%dal Pap slim It u wad far zu W x,por wsix

Rend Vah- Ace eatom,no µscare rO-iaa drrice --atai by
the st,tie prsrcer spat— of stet •rh ea which ap- farther .;th
the iacruae d p-ure rna the opming ptesrrre. It is coed
Pr-11 for bq-4 sees«.

Safely Relief Vrhe Ace wtometie prewureactatta4 rer mg
4-kc rmtabk let sett aid- W a term .,ire w Cenci *she.
&-P-" m tepfi ria

When auxiliary Bring is to be used in place of waste
hat recovery, the requ ired relieving cap acity shall he
based on auxiliary Bring or waste hat recovery,
whichever is higher.

57.3 One or more safety valves on the boil er
proper shall be Set at or below the maximum allowable
working pressure (escepr as noted hr PG-67.4). If
edttitioea] valves are used the highest pressure setting
shall not exceed the maximum allowable working
pressure by more than 3%. Tho complete range of
pressure settings of all the satunted•stesm Why
valves on a boiler Shall not exceed 10% of the highest
pressure to which any valve is set. Pressure setting of
safety mlJef valve on high temperature water boilers'°
may exceed this 10% range.

67.4 For a forced-Bow steam generator with no
axed stem and water line, equipped with automatic
controls and protective interlocks responsive to steam
prwuM safety valves may be provided in accordance
with the above paragraphs or the following protection
against overpressure shall be provided:

67.0.1 One or more power-actuated pressure
relieving valves'' shall be provided in direct communi-
ca tion with the boiler when the boiler is under
pressure sad shall receive a cootml imputsa to open
what maximum allowable working pressure at the
superheater outlet, u shown in the matter stamping
(PG- 106.3}, is exceeded. The tout combined re

li
eving

capacity of the power-aa"Ied relieving valves sha
ll

be not less than 10% of the mmiruum d esign Steaming
capacity of the boiler under any operating condition as
determined by the Manufacturer. The valve or valves
steal] 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 i -61- 1 ad between the power-sctu•

tied pressure re
li
eving valve and the boiler to permit

repairs provided an altermate power•actusttd pressure

` sdas rW +al? a m box .eta wt- see man rmogxAle t0
A-- cad atirr,gaear tos},pw thea aef rr ••e ear >e& C wnm
It 6 ra>ommmda4 tit the eatimam anar,bk rork5ta P e
d the bale me iba aafM ecW -, " guns ear UOA=P"tm
*am bodes be edmded ftbm-b Fy idahm then the 4wnd
o,-1 prance n u to aua to t& ems th, m" read
vale cent till
111110 Po.cartvared prW -&l,ma v,ht 9 sae rSOte
merrmsa to open ar ekae - [sexy -udkd by a faaen a
porn {dwt-ty, air, ^ ar hrdnw54 Ile .she may
d-echerge to a	 Phere or to , dwtsiac , t barer V.  tare the
deahartc afaa ty may tx efll d by the do+nrrna -d-odx
tad loch edecu rhea be akin map acoaaat- If oe poser-a tad
Dtmxte raneriag nhs see Wo ponbo.A is -pmae io otter
em rd aipi % she -br g impahe to P-1 werprew ie than
be. teepoatir< oo27 to µarson tad chill --kW .ey od- metmt
Gsr.%oa

i
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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 requiremen

ts
 of this paragraph.

Power-actuated pressure rclicving valves discharg-

ing to inlermtdiate pre
ssure and incorporated into

bypass and/or startup circuits by the boiler Manufac-
turer need not be capacity ce rtified. Instead, they shall
be marked by the valve manufacturer with a capacity

rating at a set of specified inlet pressure and tempera.
Cure conditions. Power•actualed pressure relieving
valves discharging directly to atmosphere shall be
capacity certi6cd. Tl is capacity certification shall be
conducted its accordance with the provisions of PG-
69.3. The v

al
ves shall be marked in accordance with

the provisions of PG-69-4 and PG-69.5.

67.4.3 Spring-Wed safe ty valves sha
ll
 be pro.

sided, 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
10096 of the maximum designed steaming capacity of
the boiler, as determined by the Manufacturer, ex cept
the al ternate provisions of PG47A.3 arc satisfied. In
this total, no credit in excess of 30% of the total
required relieving capacity shall be allowed for the
power-actuated pressure re lieving valves actually in-
stalled. Any or all of the spring-loaded safety valves
may be set above the maximum a

ll
owable working

pressure orthe puts to which they are connec ted, but
the set preaaures shall be such that when all of these
valves (together with the power-actuated pressure
rttieviog 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 boil er and the p rime
mover.

67.4.3 The total insta
ll

ed capacity of spring•
loaded safety valves may be less than the requiremen ts

of PG-67.41 provided a
ll 

of the following conditions
are met

57.4,3.1 The boiler shall be of no less steam-

leg capaci ty than 1,000,000 lb/hr (450 000 kg/b.) and
installed in a unit system for power gene ration (i.e.. a
single boiler supplying a single turbine-gene ra tor unit).

67.4,3,2 The boiler shall be provided with
automatic devices, responsive to variation$ in steam
pressure, which include no less than all the following:

67,4.33.1 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

67.4.3.2.2 A control which overrides 11G-

67.4.12.1 by reducing the fuel rate and feedwater flow
when the steam pressure excoeda the maximum
allowable working pressure as shown in the master
stamping (PG-1136.3) by 10%, and

67.0.23 A d irect-acting overpressure-t rip-
actuating mechanism, 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 203b above
the maximum allowable working pressure as shown in
the master stamping (PO406.3).

67.4.3.3 There shall be not less than two
spring-loaded sakty valves and the total rated reliv-
ing capacity of the spring4oaded safety valves shall be
not leis 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 a llowable 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 the maximum allowable working pressure
as shown in the master stamping (PG-106.3).

67.4.3.4 At least two of then sp ring-loaded
safe ty valves shall be equipped with a desire that
direc tly transmi ts the valve stem lilt action to controls
that will stop the 

fl
ow of fuel and feedwater to the

boiler. The mntroicircuitry to accomplish Chia shall
be arranged in a "fail-safe" manner (see No ( e).

NOTE -Pal .MW sha0 mesa a aim kry Lmnged u Ether of sbe
fo8ociag:

(11 ^.ugire w tAS Them sha0 6e Lt 1prat [sn srparau wad
tmiepeadmt trip 6mvies same by too porxr sovrra, to is5aee

perform Ili trip A uuu- One poser suture shall be a
wntiauomgy chugtd de battery. The second source LW be Ln s--
t &- eoaarster oonnetud to the de s)iU- to charge the battery
and apbk of palormixig the t rip ached The trip circWu Bean N
—tiaypyaly —.1taM for itLita6ikty.

Et if owe mandatory to dap0u[e the mecl,taiam that actaany
aura the au. of 6se1 and fadsalrr.	 -

(21 rxB.eet,gfet so r* If the dlc iu ue aaanged m ouch L
ray that L tuatiaam a supply d porn u reg-fd to keep the
rscuiu elomd Lad openftt g and sorb that any inter Pip - of
Posts sv" rift aC[ULtt tie t rip elan a single trip
dmvt ad Biagte poser supply Will be enovsh to mss the
segarea eau of thh aabptr"ptt_

67.4.3.5 The power supply for all cont ro ls 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
wate r-steam flow path between any two sections of a
forced flow steam generator with no fixed steam and
water line.,

67.4,4.1 The power-acttwted pressure reliev
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ins va[vt(s) required by PG-67 . 4.1 shall oho receive a
contro l impulse W open when the maximum allowable
working pr essure of the component, having the lowest
pressure level upstream to the stop valve, Is exceed4-
end

67.4.4.2 The spriag• loaded safety valves shall
be located to provide the pressure protecti

on requim
meats is PG-67.4.2 or PG-67.4.3.

67.44 A rellable pressure-mording device shall
always be in service and records kepi to provide
evidence of ooatormi ty to the above requirements

674 All safety valves or safety r
el
ief valves Shat!

be so const ructed tbte the f ihN ofany put nnotca
obmict the free and full discharge of steam and water
(rots the valve. Safety valves Shall be of the direct
sps —1oadad pop typeq with sat inclined at any angle
between 45 and 90 deg. (r/4 and r/2 =411 lnduaiv^
to the center tine of the spindle. The codkieut of
disch

ar
ge of safety valv es shell be determined by

actual steam flow masaraaects at a pressue not
more than 3% above the pramre at which tha valve is
set to blow and when adjusted for blowdown in
a000rdu with PG-72. The valves shat) be credited
with capeddes u determined by the prorisiom of PG-
69.2.

Safety valves or safety relief valves may be used
which give any opening up to the fled diachugr
capaci ty of the area of the opening of the inset of the
valve (see PG-69.5), p

ro
vided tb4 movtmtnt of the

steam safety valve is Such u not to induce lifting of
wata in the boils.

Deadweight or weighted levy safety valves or safety
relief valves hall not be used

For higb-temperature water bmUn safety mid
valves shall be used. Such valves Sha ll have a cloned
boona For purposes of selection the capacity ra ting
of such safety relief valves shall be expreuad in terms
of actual steam flow 4mimiaed on the same 4636 as
for safety valves. In addition the safety relief valves
shall be capable of satisfactory operation when retlev
ins water at the saturation temperature correTondiu;
to the Ma me at which the valves set to blow.

67.6 A safety valve ear safety valid valve ova 3 is
(76 mm) in Size, used for pressures greater than IS
psig (100 kPa gage}, shall have a flanged inlet
connection or a weld-end inlet ocanee4om The
dimensions of flanges subjected to boiler pressure Shall
conform to the applicable America Nationa l Stan-
duds sa given in PG-42. The facing shell be similar to
those illustrated in the Standard.

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

Reducer, February, 1984, No, 338
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provided the maximum allowable stresses and temper-
atures do not uc4ed the values given in Table FG-23.2
Lad shall be marked to indicate the clam of material
used Such valves dull not be used on superheate rs
delivering steam at a tempe rature over 43TF (232'0
and 306T (IS2'G') mpxtivdy, and shalt not be used,
for bigh-tempersture water boilers.

SUPERHEATER SAtM VALVE
RIEWRIENfEm

68.1 Every attached Supahtater shall baYe one of
more Safety valves near the outlet. If the sup erttester
outlet header has a full, free, scum passage ft= end
to end and is so constructed that stem is supplied to it
u partially equal intervals thruugbout its length so
that there is a unifotm How of steam through the
superbeater tubes and the header, the safety valve. or
valves, may be loafed anywhere in the length of the
header.

683 The dik&rga capacity of the safety valve, or
valyea, on on &ruched swerbeater may be included in
determining the number and sire of the safety valves
for she boiler, providtd there are no intervening valves
between the superb4mm safety valve and the boiler,
and provided the dLwbarge capacity of the safe ty

valve, or valves, on the boiler, as distinct from the
superheater is at least 73% of the aggregate valve
capaci ty raquirrd

68.3 Every independently Ated superheater which
may be shut off from the bod y and permit the
supesheata to become a Bred pressure vessel shalt
have one or more safety valves having a discharge
capacity equal to 6 Ib of Steam per Square foot (29 Its
of steam per m') of superheater surface measured on
the side exposed to the hot gases. The number of
Safety valves insWod shall be such that the total
capacity is at l east equal to that required.

68.4 Every reheats [hall have one or more safety
varies, such that the tow rtuavmg capacity Is at [rest
egad to the maximum stain sow for which the
reheLter is designed. At Itut one stilre shill be located
on the reheats outlet. The rtdiaving capacity of the
valve on the reheaur outlet shstl be out lass than 15%
of the required total The capacity of rehater safety
valves shall nett be included in the required re lieving
ca

pacity for the boils and superheater.

684 A soot blower connection may be attached to
the same outlet from the superheats or reheats that
is used for the safety valve connection.
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69,6 Every safety valve used on a supwistater or
repeater discharging superheated steam at a tcmpcm-
Mrs over 4STF (23YC) shall have a caaog, including
the base, body, and bonnet and spindle, of steel, stud
aWy, or equivalent heat-resist ing material.

The valve sha ll have it inlet aondsoction, or n
srdd-cod inkt connection. It shall have the sat end
dials of visitable Iscu erosive and oorrosiv e-reswing
mi leriat and tha spring tally exposed out

side of the
valve cuing so that it shall to protoaed from Contact
with the escaping stem

M70 CAPACITY

70.1 The minimum safety valve or safety, relief
valve re lieving capacity for other than electric bo ilers,
waste hat boilers, organic fluid vaporizer generators,
and forced-flow steam generators with no fixed steam
and water line, when provided in accordance with PG-
67.4.3, shall be determined on the basis of the pounds
of steam generated per hour per square fool of boiler
hating surface and waterwall heating surface, s ai

given in the Table PG-70.

TABLE PG-70
MINIMUM POUNDS OF STEAL! PER HOUR

PER SQUARE FOOT OF SURFACE

Firer	 Watenube
Rol le rs	 Rulers

B^,Fer heating surface
Ham filed 5 6
Stever fired 7 8
00. gas, a Nl,wzed fuel fi red 8 10

Watera34 heating SurlMe

HaM Fired 0 8

steter (.red 10 12

pa, gat, o PW "iced Fuel tiled 14 1 6

NOTE:
Vh	 ea,abp!"is Filed cwy by a lean t"+j3 plat va'^e M[in e .cesy
IX 200 Btu,- k 04 rr:mne„fn Wety raNe o, safety We rate

i:nnrg capacity "may to bled on of ra4,es 9> For w,fifired
toi lers above.	 -

The minimum safely valve or safety relief valve
relieving capacity for electric boilers shall be 3;2 lb
( 1 .6 kg) /hrAW input.

In many cases a grea ter rel ieving 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 1`G-671 sha

ll
 be met.

701 The bea
ti
ng surface shall be 

co
mputed 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
refracto ry being cooled, vball be tnessured on the side
receiving beat.

70.2,2 Boiler hea ting surface and other equiva-
lent surface outside the furnace shall be measured
circumferen tially pl ot any extended surface.

701.7 Weterwali hea ting surface and other
equivalent surface within the furnace shall be mta-
sured as the projected tube area (diameter x length)
plus any extended surface on the furnace side. In
computing the beating surface fof this purpose, only
the tuber, fireboxes, shells, tuheshtets. and the p roject-
ed area of headers n eed be considered, except that for
vertical firetube steam boilers, only that portion or the
tube surface up to the middle gage cock is to be
computed. The minimum number and size of safety
vats t 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
manufacture r. Where the operating conditions are
changed, or additional healing surface such as water
screens or waterwalls is connected to the Loiler

Register, February, 1984, No. 338 -
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SEMON 1 — POWER HOMERS

GENERAL
PFr-1	 GENERAL

The rules in Part PFT are app licable to fimwbe
boilers and Pans thereof and shall be used in conjunc-
tion with the general requirements in Part PG as well
as with the specific requirements in the app licable
Parts of this Sec tion which apply to lbe method of
fabrication used.

PFr-44 OPENING 13MWTEN BOILER
AND SAFETY VALVE

The opening or connection between the bo iler 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 PIT-44, except firetube
boilers used for waste heat purposes only, net
equipped for d irec t firing, need not meet the require-
ments of Table PFf-44 provided the rated steaming
capacity is stamped on the boiler and safety valves or
safety relief valves of the required relieving capacity
are supplied such that the provisions of PCr•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 mat the Code requirements.

No Naive of any desc ription sha ll be placed between
the required safety valve or safety rel ief valve or valves
and the boiler, or on the disch arge pipe between the
safety valve or safety relief valve and the atmosphere.
When a disch arge pipe is used, the cro ss-seciionat arm
shall be not less than the full arts of the valve outlet or
of the total of the areas of the valve outlets disch arging
thereinto and shall be as short and straight as possible
and so arranged as to avoid undue stresses on the
valve or valve.

Regt'ster, February, 1984, No. 338
Boiler and Pressure Vessel Code

PFT-48 PERU PIPING

48.1 When a hotizontal•ret urn tubular boiler ex-
ceeds 40 in. (1000 mm) to diameter, the feedwater
shall discharge at about a uwfiRhs the knob from
the end of the boiler which is sub*-ted to the hottest
Basra of the furnace (except a hvrirunW-return

tubule boiler equipped with an awilia ry feedwater
heating and circulating device), above the antral rows
of robes. The feed pipe shall be carried through the
head or shell farthest from the point of discharge of
the feedwater in the rsunn er spedfied for a surface
blowoff in PO.59.3.4 and be, securel y futened inside
the shill above the tubes.

48.3 In ycrucal tubular bodere the feedwxw shall
be introduced at a point oot lean than 12 fn. (300 mm)
above the crown sheet When the b oiler is under
pressure, fecd"W shag not be introduced through
the openings or connections used for the water
column, the water gaga glass, or the gage ooeks. In
dosed systems the wars msy be introduced th rough
any opening when the boiler is not under pressure.

PFr-49 BLOWOFF PIPING

49.1 Blow•od piping of Eretube boilers which is
exposed to products of combustion sha

ll
 be attached

by screwing into a tapped opening with provisions for
a screwed fitting or valve at the other end.

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

GENERAL

PE&I	 GENERAL

The rules in Part PRH are applicable to elect ric
boilers and parts thereof and shall be used in conjunc-
tion with the general requirements in Part PO as wel[
as with the spec ial requirements in the app licable
Pans of this Section which apply to the method of
fab rication used.

PEB•15 SAFETY VALVES

25,1 Each elec tric botfer 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
Way valves or safety relief valves-

15.2 The minimum safety valve or safety relief
valve relieving capacity for el ec tric boile rs shall be 3^
lb (1.6 kg)/hr/ kW input.
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Pr-701-3-PC-71.4	 SPC'n0N I — POWER 80H ERS

circulation, the safety valve or safety relief valve
capaci ty shall be incased, if necc s , to meet the
new conditions and be in accordance with P0.67.2.
The additional valves required on account of changed
conditions may be installed on the steam or Water line
between the boiler and the main stop valve except
when the bailer in equipped with a superheater or
other piece of appustua, in which sae they may be
insulled 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 a safety valve or valves may be attached
has a eooa-secdonal ecru at least three times the
combined areas of the talet oonnecwua to the safety
valves applied to it.

703 if the safety valve or safety relief valve
capacity cannot be computed or if it is desirable to
prove the cwmpuudoas, it may be checked in my one
of the threat following ways, and if found inau>$e 4
additional capacity slulll be provided

703.1 By making an accumulation tat, tbat is,
by shutting off 111 other steam discharge outlets froth
the boiler and forcing the tiro to the —unarm. Tae
safety valve equipment shall be sudcent to prevent an
esceea pressure beyond that spea8ed In P0-67.2. This
method should not be used on a boiler with a
superheater or rebeater or on n hith•teapeatvre
water boiler.

7033 By measuring she m- imam amount of
fuel that an be burned and computmg the corre-
sponding evaporative capacity upon the Laos of the
beating value of the fuel (sec A-12 through A-17).

70.7,J By determining the maximutm evaporative
capacity by measuring the feedwater. The sum of the
safety valve apscitles maAod on the valves shag be
equal to or grate' than the marimum mparative
capacity of the boiler. This method shall not be used
on high-temperature water boilers.

PG-71	 MOUNTING

71.1 When two or more safety valves are used on n

baler, they may be mounted either separately or ar
twin valves evade by placing individual valves on Y-
bases, or duplex valves having two valves in the same
body casing. Twin valves made by placing individual
valves on Y-basm or duplex YaLves having two valves
in the same body, shalt be of approximately equal
capacity.

When not more than two valves of diSereat sizes ere

mounted tingly the relieving capacity of the smaller
valve shall be not leas than SO% of thae . af the Luger
valve.

71.2 The safety valve or safety rthtf valve or valves
shall be connected to the boiler mdependeat of any
Other connection. and attached as close u pomble to
the boiler, without any unnecessary intervening pipe
or fitting- Such intervening pipe or dating shall be not
longer than the fan-to-hce dimension of the corm-
spmding tee fitting of the same diameter and pcesr ue
under the applicable American National Standard
Bated in PO42 and thaB tLao amply with Pt3-3 and
Fe-M Every safety valve or safety relief valve shall be
conne;tul so as to stand in an uptight positioe, with
spindle vertical- On high-temperature water balers of
the xuertube forredt rulavod type, tie valve shall
be located at the boiler outlet

71.7 The opening or conswcaco bemom the WLkt
and the safety valve or safety relief valve shall have at
{eat the mrn of the valve inkt No valve of any
description shall be placed between the squired safety
vans cr safety relief valve or valves sad the loth, not
on the dttcharga pipe between the safety valve or
safety relid valve sad the atmapbee When a
discharge pipe is used, the cruq-factional area shill be
not less aLm the fkW arc of the valve 00tlm or of the
total of the sans of the valve oatkts, discharging
thereinto. It shall be as short and straight as possible
and soarranged u to avoid undue stresses on the
Valve or Voyea

All safety valve or safety reild valve discharges
shall be so located or piped as to be Buried clear from
runni g boards or platforms. Ample provision for
gravity drain shall be made in the discharge pipe At or
new each Way valve or safety relief valve, and where
water of eoodensanon may collect Fach valve shall
have an open granty drain through the [zing below
the level of the valve soar For iron- and steel-bodied
valves exceeding 2% in. sim the drain bole shall be
tapped om Sam than % is pipe Sim

Discharge piping Goan safety rdkf valves on hhgh-
tempess,ma wsser boiler shall be provided with
adequate pro isiom for water drainage as well as the
steam YZflCDg.

The insullsuca of cast icon bodied safety relief
valves for high-temperature water boilers is prohib-
ited-

11.4 U a mu®er is used on a safety valve or safely
rtlid valve. it shall have sulf6dent outitt area to
prevent lack pressure from interfering with the proper
operation and diachuge capacity of the valve. The

Register, February, 1984, No. 338
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GENERAL REQUIREMENTS	 PG.71.3-PG-73.1.]

muffler plates or other devices shall be so constructed
as to avoid a possibility of restriction of the steam
passages duc to deposit. Mullets shall not be used on
bigh•temperaiure waterboiler 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 perrnis5ible to shield the valve with-&
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 o t one connection, this
connection to the boiler shall have a cross-sectional
arcs not less than the combined are 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 Ssfety valves may be attached to drams or
headers by welding provided the welding is done in
accordance with Code requirements.

11.7 Every boiler shall have proper outlet conncc•
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 kart
equal to the aggregate areas of inlet connections of all
of the safe ty valves or safety relief valves to be
attached thereto. An internal collecting pipe, splssh
plate, or pan may be used, provided the total area for
inlet of steam thereto is not less than twtce the
aggregate areas of the inlet connections of the attached
safety valves. The holes in such collecting pipes shall
be at least % in. (6 mm) in diameter and the least
dimension in any other form of opening for inlet of
steam shalt 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 lease 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.

1?G72	 OPERATION

72.1 Safety valves shall be designed and romiruci-
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

a pressure not lower than 96% of their set pressure,
execpt that all drum valves installed on a single boiler
may be set to reseat at a pressure not tower than 96;e
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 vahei for pressure
between 200 and 300 psi (1400 and 2100 kPa), both
inclusive. the blowdown shall not be leas than 1% d
the set pressure- To insure the guaranteed capacity
and satisfactory operation, the blowdown as marked
upon the valve (PO-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 to close after blowing down nor 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 kPal for
pressures up to and including 70 psi (490 li ps), 3% for
pressures over 70 psi (480 kPa) up to and including
300 psi (2100 kPa), IO psi (69 kPa) for pressures over
300 psi (2100 kpa) up to and including IWO psi (6900
Us), and 1% for pressures over 1000 psi (6900 lips).

723 The spring in a safety valve or safely relief
valve in sersiot for pressures up to and including 250
psi (1700 kPa) shall not be used for any pressure more
than 1040 above or 10% below that for which the
safety valve or safely 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 safely relief valve is marked.

72.4 If the operating conditions of a vale are
changed so as to require a new spring under PG-72.3
for a different pressure, the valve shall be adjusted by
the umnufacturer or his authorized representative who
shall furnish and install a new nameplate as required
under PG-1 t0.

Register, February, 1984, No, 388
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FIG. PG-105.1 OFFICIAL SYMBOLS FOR STAMPS

70 DENOTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS' STANDARD

FIG, F0-105.2 OFFICIAL
SYMBOL FOR STAMP TOAM

A DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

FOR ASSEMBLY

FIG. PG-105-3 OFFICIAL
SYMBOL FOR STAMP To
DENOTE THE AMERICAN 	

9PSOCIETY OF MECHANICAL

ENGINEERS' STANDARD

FOR WELDED PIPING

FIG. PG305A OFFICIAL
D EMOTE FOR STAMP TO

V	 DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

PG-105 CODE SY-MBOL STAMPS

105.1 Each boiler, superheater, waterwall, and site]
economizer to which a Code symbol is to be applied
shall be fab ricated by a Manufa cturer of boilers,
superheaters, waterwalls, or steel economizers who is
in possession of the approp riate Code Symbol stamp
(see Fig. PO. 105. 1) , and a valid certificate of autho ri

-zation, eactpt as otherwise provided in PG-109.

105.2 Seven Code symbol stamps are shown in
Figs. PG- 105.1 through P0 . 105.4. They are defined as
follows:

S—power boiler symbol
stamp.............:.......... we Fig. PG-105.1

M—miniature boiler symbol
stamp.... .................... see Fig. PG-1 05.I

I: --€aeomotive boiler symbol

stamp ............... ......... see Fig. PG-105.1
E--elect ric boiler symbol

Stamp ......................... see Fig. PG.105.1
A—boiler assembly symbol

Stamp ........................ see Fig. PG-I0^ 2
PP—pressure piping symbol

stamp........................ see Fig. P0 •I05.3
V—safety valve symbol

stamp........................ see lag. PG - 105.4

Register, February, 1984, No, 338
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SECTION I — POWER BOILERS

PG-109 SM PING OF PRESSURE
PIPING

109.1 Wbet external piping, u defined in the
preamble, is installed by welding and is fabricated by
anyone other than the Manufacmw of the boiler, the
welding, other than tha quati8cadon of welding
procedures, wekies. Lad welding operators, shall be
done in rocotdtnce,with the applicable rules of ANSI
831.1 and by a mauuLcttsrer or contractor in posses-
sion of one of the Cade symbols shown in Fig. PG-
10S.1 ("S" only} F€g. PO. 105.4 or Fig. PG-105.3 and
who has been issued a Cettilkale of Authorization.
Qualification of welding procedures, welders, and
w4ding operators shall be in accordance with the
requirements of PW-1.2 and Section IX. Such work
shall be inspected by an Authorized Inspector at such
stages of the work as the Inspector may elect. The
organUsSms which furnish and install such piping
shall kraish proper Code certill—tion (PG•104 2) for
such piping including R Ma sufaeturer's Data Report
Form P4A as required by PG-1122.5 and M-1 123.

1091 Welded piping, Inehrded within the scope of
this Code, over 2 ia. pipe size shall be stamped with
the Code symbol, together with the mamificturees or
corrw wes name and serial number. Such stamping
shall be on the pipe, valve, or fitting adjacent to the
welded joint farthest from the boiler. For piping
opening n temperatures above SOOT (42Tc) the
symbol may be stamped on a mmeplate which is
irtmsovably attached by welding, provided such weld-

Ing is postweld heat treated, or on a circular moal
band at least %s in. (6 mm) thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

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

109.3 Parts of boilers, such as supenccater, water-
wall, or economizer headers, or any construction
involving only welding as covered by PW41, may be
fabricated by a manufacturer in possession of the
pressurc piping symbol stamp, and so stamped and
reported on a Manufacturers' Partial Data Report
Form (Form P-4) as called for in PG-112.2.4.

PG-110	 STAMPING OF SAFrI1'Y VAIN US

Faeh safety valve shall be plainly marked by the
manufacturer or assembler (see PG-73.3.4) in such a
may that the markings mill not be oblitttated in
service. The markings may be stamped on the casing,
or stamped or cast on a plate or plater securely
fastcned to the using, and shall contain the following
markings:.

(11 the name or identifying trademark of the
manufacturer;	 .

(2) manufacturer's design or type number;
01 size—in. seat diameter io. (the pipe sizeof

the valve inlet);
(4) pressure—lb (the pressure at which it is to

How):
(5) B.D. — lb (blow'down-dilkrence between

the opening and closing pressure);
f6) capacity—lb/hr (in accordance with PG-

67.5 and PG-72, and with the salve adjusted for the
blowdom'n given in the preceding itcmL

(7) capacity lift--in. (capacity lift—distance the
N aloe 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) ASAIE symbol as shown in Fig. PG-105.4.

Register, February, 1984, No. 338
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PREAMBLE

The roles of this Section of the Cade corer minimum
oomtructios requirements for the daign, fabrication, instal•
learn, and inspection of steam heating, hot water heating,
hot water supply boilers which are directly fired with oil,
M efectrfcity, coal or other solid or liquid furls aced for
operation at or below the pressure uM temperature Ifmhss set
forth to this d0C=t%1L Similar nda for Fined potable water
beaters are LW incfudef.

The rules are divided into four major Parts: Part H0.
applying to all materiels of constnKtion except m provided
for in Pan HLW; Part HF, applying to assemblies fabricated
of wrought material, acepe as provided for in Pan HLW;
Pan HC, applying to cut iron usenblks: and Pan HLW,
applying to lined potable water haters. Part HP is further
subdivided into Subpart HW, coutainiog rules for welded
eoaatruetion, and Subpart HB. containing rOes for brazed
coartructioa-

The Parts and Subparts of this Section are divided Into
Artiness Fah Article u given a number and a title, as for
example, Part }IG. Astick 3, Design- Articles are divided
into paragraphs which are given a three-digit amber, the
first of whkb oorrespoods to she Article number, thus. under

Artick 3 of Pan HG will be food paragraph 11G•307.
Paregrapha arc further subdivided into subparagraphs. -
Major subdivisions of paragraphs are designated by three or
four-digit numbers followed by a docimd point and a digit
or digits Where necessary, further subdivisions are repro- 	 r
rented by letters and then by figure in parentbm Minor 	 t
subdivisions of the paragnphn are also reff s tad by
kttere_ A reference to one of these paragraphs in the test of
the Section includes all of the applicable now in that
paragraph. Thus, reference to HG-307 includes all the rules
in HO .301.1 through HG.307A.

This Section don na oonta -tn ruln 10 carer all posstble
details of design and construction- Where cornplete details
are not given, it fs intended that the manufacturer, subject to
the approval of the Authorized Inspector, shall provide
d4tai3a of design and mutauction which will be u safe ss
otherwise required by time narks.

When the strength of any part cannot be computed with a
satisfactory assurance of safety, time mks preside prow
dares for establishing its ntasimum allowable working
Pressure,

Register, February, 1984, No. 338
Boiler and PreG °ore Vessel Code
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ARTICLE 1

SCOPE AND SERVICE RESTRICTIONS

HG100 SCOPE

The requirements of Pan HG apply to steam
heating boilers' and hot water boiler = and to appurte.
nances thereto and sha

ll

 be used in conjunction with
the specific requirements in Part HF. Boiler of
Wrought Materials, and Pa rt HC, Cast Iron Boners,
whichever is applicable. Part is not intended to
apply to lined potable water btater exctpt as pro,
vided for in Pan HLw.	 -

HG- 101 SERVICE RESIRICIIONS AND
EXCEPTIONS

HC- 101.1 Servlee Rertaftlfoly . The rules of this
Section are res tricted to the following 3emices:

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

'wbm .ed rev .erica •b . pe,wo makrvP u rogtved, be
vet u "uzioeed tL4 t»r 14, —W u-n t mwl be
tatvidtsai and .oast' ""proHaioaa fur e.lea u ate 4ec'Zy.
'A. v	 "^.nl ia Th. S	 tlu tam -ba .cur bt"' —

u	
hlda

bah ba vat' b-6.1 bake d bar ^.w rvpgd' bo,%-

(b) hot water heating boilers for operating at
pressures not exceeding 150 psi 11103 kPal and/or

temperatures not exceeding 25TF (121'( 7). at or near
the boiler outlet;

(e) hot water supply boiler for operation at pres-
sures not exceeding 150 psi (1103 kPa) and/or

temperatures not exceeding 250T (121'(7), at or near
the boi le r outlet except as otherwise provided in IIG-
101.2.

HG-101.2 Exeeptloaa. Hot water supply boilers
which are direc tly fired with oil, gas, or electricity are
considered outside the ju risdiction of Section IV when
none of the following limitations is txcteded:

(a) beat input of 200,000 B tu/hr (58.5 kWh
(b) water temperature of 2ITF (99'0}
(e) nomirtal water containing capacity of 120 gad

(454 1) except that such hot water supply boile rs shall
be equipped with safety devices in aacordsncc with the
requirements of HG4001 .

HG-1013 SeMen In Excess of Those Covered
by This Section. For services exceeding the limits
specified in HO•I01.1, the rules of Section I shall
apply.

Register, February, 1984, No, 338
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ARTICLE 4

PRESSURE RELIEVING DEVICES

HG-400 PRESSURE RELILVIZIC VALVE
REQUIR.EMMS

HG400.1 , Safety Valve Regairemeen for Steam
Roden

(e) Each steam boiler shall have one or more
oStcially rated safety val ves' of the spring pop type
adjusted and sealed to discharge at a presutre not to
exceed 15 psi (103 kPa). Seals shall be attached in a
manner to prevent the v alve from being taken apart

without breaking the seal The safety, valves shall be
arranged so that they cannot be reset to relieve at a
higher pressure than the maxi am  a llowable working
ptedaure of the boiler. A body drain oomectiwt below
scat level shall be provided by the manufactu rer and
this drain shall not be plugged during or aft er geld
instalatlon. For valved exoceding 2 in. (51 mm) pipe
size, the drain hole or hold sha ll be tappad not lei
than % in. (10 mm) pipe size, For valved 2 in. (SI utm)
pipe size at reds, the drain bole shall not be leas than y
(n. (4 mm) in diameter.

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

(c) The minimum relieving capaci ty of valve or
v
al

ves shall be governed by the capacity marling on
the boiler called for In HG-330.

(d) The minimum valve capacity in pounds per
hoer shall be the great

er
 of that Arian +ned by

dividing the maximum Stu ()oule) output at the boi)er
nozzle obtained by the firing of any fu

el for which the
unit is installed by 1000, or shad] be determined on the
bas is of the pounds of scram generated per hour per
square foot of boiler heating surface as given in Table
HG-400.1. In many cases greats relieving capaci ty

^`V" atampes sarery +il.n t5at Lee bem tennd u,d wvred ,u
,amta,nbs .tin rte r^ ^ Semaa t m.r ere ^m sR
maa...bw w sac IV balers

of valves will have to be provided than the minimum
speei lled by these rules. In every case, (he requirement
of HG400.I(e) shall be met.

(r) The safety valve capacity for each steam boiler
thall be luck that with the fud burning equipment
imtaUed, and operated at maximum capacity, the
pressure cannot rise more than $ psi (34 kPa) above
the maximum allowah le working pressure.

(n When opera ting conditions an changed, or
additional boiler heating surface is installed. the valve
rapacity shall be increased, if noussary. to mat the
new conditions and be m axordsoce with HG-
400.1(e). The additional v alved requrred, on socount of
changed conditions, may be installed on the outlet
piping provided there is no intervening valve.

HG400.2 Safety Relief Valve Regairsmnts for
Hot water Rouen

(e) Each hot water hei ing boil er shall have it leas t
one officially rated prearure rdief rive t set to relieve
at or below the maximum allowable working pressure
of the boiler. each hot water supply boiler gh" have
at least one o fficially rated safety re f]ef v alve or at least
one od4cia ly Fared prcasurc-tempMture relief valve of
the automatic res et ting type set to ttllcve at or below
the maximum allowable working pressure of the
baler. Safety relief valv es ofazally rated &a capacity
shall have pop ac tion when tested by steam. When
more than one safoy reli ef valve is used on eith er hot
seater hearing or hot wain supply boilen, the a"-
taaal valve or valved shall be ofcially rated and may
be sal within a range not to exceed 6 par (41 kFa)
above the maximum allowab le working pressure of the
baler up to and including 60 psi (414 kPa) and S% for
those having a maximum allowab le working prdsnre
exceeding 60 pai (414 kPa). Safety relief valves shall be
spring loaded. Safety re li ef valved shall be so &ranged
that they cannot be reset at a higher pressure than the
mai=m perinined by this paragraph-

(b) No materials liable to fait due to deterioration
or vulcanization when lubjected to saturated stew

Register, Februa ry , 1984, No. 338
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ARTICLE 4 --- PRESSURE RELIEVING DEVICES 	 11G-4001.11Ca603

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

fireisrbe	 Watensbe
Boer Realky Surface	 gaarrs	 Shen

Hard fired s 6
Stoker fired ] a

ds, sa g, er nLhvri,ed
fuel fired a 10

Witte-A WLT'4 sodded:

Hard F- ed a 9
Stoker reed 16 12

01, qas, or q hrerired
fuel fired 14 16

NOTES!
( l) YVW a boner is fired Wy by a gas hating a heatvaU rM in

access of 200 Stir/ v ft, the rtdri safety vahes a safe ty
reief'14t witv;rog "Wity may be bated rn the vilues 94ers
for hard fired Wien abrne.

( 2) The nvrdm safety vaNd or safety rinNvahY rNSrray caPacih
fcr efecvk boilers sW( be 3 1), it, f hrlkW V4,A.

f31 Far hea ting 9afaee determ4au? , see HG-403.

temperature co rresponding to capacity test pressure
shall be used for any part.

(r) No safety relief valve shall be smaller than Y, in.
(19 mm) nor larger than 4%, in. (114 nun) standard
pipe size except That boilers ha ving a heat input not
greater than 15,000 Btu/hr (4395 W) may be equipped
with a rated safety re lief valve of '/z-in. ( 1 3 mm)
standard pipe size. The inlet opening shall have an
inside diameter approximat ely equal to, or greater
than, the seat diameter. In no case shall the minimum
opening through any part of the valve be Iesa than
in. (6 mm) in diameter or its equivalent area.

(d) The required steam relieving capacity, in
pounds per hour, of the pressure re lieving de vice or
devices on a boiler sha ll be the greater of that
determined by di viding the maximum output in Btu
(joules) at the boiler nozzle obtained by she firing of
any fuel for which the unit is installed by 1000, or
shall be determined 6n the basis of pounds of steam
gencrattd per hour per square foot of boiler heating

surface as given in Table HG400.I. In many casts a
greattr relieving capacity of valves will havt to be

provided than the minimum specified by these rules.
In cvery case, the requirements of HG-40 12(1) shall
be met.

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

changed conditions, may be installed on the outlet
piping provided there is no' uslervening_valve,

(n Safety relief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel burning equipment insta

ll
ed and ope

ra
ted at

maximum capacity, the pressure cannot rise more
than 10% above the maximum allowable working
pressure. When more than one safety re

li

ef valve is
used, the overpressure sha

ll
 be limited to 10% above

the set pressure of the highest set valve allowed by
H0400.2(a).

HG4OO,3 Safety gad Safety Re lief V*1Tes for
Tanks and beat Exchangers

(0) Stearn to Hot Water Supply. When a hot water
supply is heated indirectly by steam in a coif or pipe
within the service limitations set forth in HG-101, the
preasure of the steam used sha

ll

 not exceed the safe
working pressure of the hot water tank, and a safety
relief valve at least I in. (25 mm) in diameter, set to
re lieve at or below the maximum allowable working
pressure of the tank, shall be applied on the tank.

(b) High•iemptrufure Water to Wafer Hrat Ex-
changfr a When high-tempe ra ture water is circulated
through the coils or tubes of a beat exchanger to warm
water for space heating or hot water supply, within the
service limitations set forth in HO-10i, the heat
exchanger shall be equipped with one or more
ofcially rated safely relief valves, set to re

li
eve at or

below the maximum allowable working pre ssure of the
beat exthanger, and of sufficient ra ted rapacity to
prevent the beat exchanger pressure from rising more
than 10% above the maximum allowable working
pressure of the vessel.

(c) Mgh•Temperature Wafer to Steam Heat Ex•
ehangeas When high•tempmature water is ci rcu lated
through the coils or tubes of a heat exchanger to
gentrate low-pressure steam, within the senior limila•
lions set fo rth in H0 •101, the beat exchanger shall be
equipped with one or more officially rated safety

valVes, set to rtlleve at a pressure not to exceed 15 psi
(103 kPa), and of sufficient rated capacity to prevent
the heat txchangtr pressure from rising more than 5
psi (34 kPa) above the maximum a llowable working
pressure of the vessel. For heat exchangers requiring
steam pressures greater than 15 psi (103 kPa), refer to
Section 1 or Section VIII, Division 1.

^Sugaessed iwuWsioo pro ELi	 fw the secondary t k er heat
eaetvaten
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG402 DISCHARGE CAPACITIES OF
SAFM AND SAFETY RELIEF
VALVES

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

HV

FIG. HG-402 OFFICIAL SYM80L FOR STAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL

ENGINEERS' STANDARD

providing the lifting lever is permanently attached so
the valve, or, when desirable because of size. all or
part of the required markings may be stamped, east 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 shall include the following:

(u) the name or identifying trademark of the
manufacturer

(8) manufacturers design or type number,
fe) siu — in. (the pipe size of the inlet);
(d} pressure — psi (the pressure at which it is

set to blow3);
(e) capacity — Whir, or capacity

B(u/hr in accordance with 110402.3;
0) year built or alternatively, a coding may be

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

(g) ASME symbol as shown in Fig. HG442.

HG-W VALVK REPLACEMENT

Safety valves and safety relief valves requiring
repairs shall be replaced with a new valve or required
by the menatcturer-

Register, February, 1984, No. 838
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ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLSI

IIG-W FOR 917MM HEATING BOILERS

[IG-601 MAN( GAGES

(al Each steam boiler shall have a steam gage or a
compound steam gage connected to its steam space or
to its water column or to its steam connection. The
gage or connection shall contain a siphon or equiva•
tent device which will develop and maintain a water
SW (bat 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 lee- or ltver•h andle arranged to be parallel to the
pipe in which it is located when the cock is open. Th e
connections to the boiler shall be not less than y in. (6
mm) standard pipe size, but where steel or wrought
iron pipe or tubing is sued, (hey shall be not less th an

:4 in (I3 mm) standard pipe size. Ile minimum size
of a siphon, if used, shat[ be % in. (6 mm) in inside
diameter. Ferrous and noafectous tubing having inside
diameters at least equal to that of standard pipe sizes
listed above may be substituted for pipe,

f6) the scale on the dial of a steam boiler gage shall
be graduated to not less than 30 psi (207 Us) nor
more than 60 psi (414 lip.). Ile travel of the pointer
from 0 to 30 psi (0 to 207 kPa) pressure shall be at
[east 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 th an y4 in_ (6 mm) in diameter to Facilitate
c leaning- Gage glass replacement shall be possible

'This N dpnwO to be iasta0ed prior to opentioa

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

Boile rs having an internal ve rtical height of less
than 10 in. ( 254 mm) may be equipped with a water
level indica tor or the Glass Bull's-Eye type provided

the indicator is of sufficient si ze to show the water at
both normal operating and low water cutoff levels.

(b) The lowest visible pa rt of the water gage glass
shall be at least 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 pa rt of the boiler.

Each boiler shall be provided at the time of the
manufacture with a permanent marker indicating the
lowest permissible water level. Th e marker shall be
stamped, etched, or cast in metal; or it shall be a
me(a1Gc plate attached by rivets, screws, or welding;
or it sha ll consist of mate rial with documented testsz
showing its suitability as a perm anent marking for the
application. This matker shall be visible at ail times
Where the boiler is shipped with a jacket,.this marker
may be located on the jacket,

NOTE rren.Went —U id orher t^— may bx —d r tr
wettr rs$e provided Chet the a tuW will remata trey punt and
bu prosed eoitebk for d. prcu>tre, temperature. end mrrasire
omdnooas eap-ed is mice.

(c) In electric boile rs of the submerged electrode
type, the water gage glass shall be so located to
indicate the water levels both at sta

rtup and under
maximum steam load conditions as established by the
manufacturer.

(d) In ticctric boilers of the resistance healing
e lement 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 automatic low-water

tE—;,Zc of. oatiaoally —ov iced atacdard a AN51 221 1 3.
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HG_02- (3405	 SEC1710N IV — PART HO

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.

HG-603 WATER COLUMN AND WATER
LEVEL CONTROL FUZES

(a) The minimum size of ferrous or aoofertous
pipes connecting a water column to s storm boiler
shag be I in. (25 mm). No outlet connectioos, except
for damp¢ regulator, feedwater regulator, steam
gaga, or apparatus which does not permit the escape
of any steam or water except for mutually operated
blowdowns. shall be attached to a water calumss or the
piping mnsecting a water Column to a boiler (see HG.
105 for introduction of feedwata into a boiler). If the
water column, gage glesa, low-water Nd cutoff. or
other water level afntrof device is connected to the
bads by pipe and fittings, oo shutoff valves of nay
type shall be plead in such pipe, and a cvou or
equivalent fitting to which a drain valve and piping
may be attached shall be placed in the water piping
wnaection at every right angle stun to facilitate
cleaning. The water column drain pipe and valve shall
be not less than j'a in. (19 mm) pipe size-

(b) The steam conneatona to the water column of a
hotimoul firetube wrought boiler shill be taken from
the top of the shd( or the upper pert 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 sball
be taken from the top of an end section or the top of
the steam header, and the water connection shall be
made on sus and section not lea than 6 in. (132 mm)
below the bottom eonaectwat to the water gage glass.

HG-604 PRESSURE CONTROL

Each automatically fired steam boiler sha ll be
protected ham overpressure by two pressure-o-peratod
contrulL

(a) Each individual automatically fired slam boiler
shall have a safety limit control that will cut off the
Nd supply to prevent steam pressure from exceeding
the 15 psi (tW kpa) maximum allowable working
pressure of the boiler. Each control shall be con.
strutted to prevent a pressure setting above 15 psi (ID3
kpa).

(b) Each individual steam boiler or each system of
commonly connected sttsm boilers shall have a
control that mu 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 plated in
the slam pressure C;G"ectioa between the bailer and
the controls described in (s) 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 coosections to
the boiler shall not be less than y in. (6 men) standard
pipe size, but where steel or wrought iron pipe or
tubing is used, they shall not be less than ys in. (13
men) stsodard pipe size The minimum size of a
syphon shill be Ys  in. (6 tram) standard pipe sill or s/s
in. (10 mm) O.D, nonferrous tubing.

HG-605 AUTOMATIC LOW-WATER FUEL
CUTOFF AND/OR WATER
FERDING DEVICE

(a) Each automatically fired steam or vapor-system
bona shall have an automatic low-water fuel cutoff so
located as to automatically cut of the fuel supply
when the surface of the water falls to the lowest visible
put of the water gage glass. If a water feeding device
is installed, it shall be so constructed that the water
Wet 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 boils. A fud cutoff or water
feeding device may also be inttafled fit tapped
openings available for attaching a water glass direct to
a baler, provided the connections are made to the
boiler with nonferrous tea or Y's not less theta th in.
(13 mm) pipe axe between the boiler and the water
glare so that the water glass is attached dirraly and as
close as poemble to the boiler, the run of the tea or Y
shall take the water glue fittings, and the side outlet or
bnach of the to or Y shall take the fuel cutoff or
water reeding device. The ends of all nipples shall be
reamed to full-size dismeter.

(c) Fuel cutoffs and water feeding devices embody
iag a sepuvte chamber shall have a vertical drain pipe
and a blowoff valve not less than a/f in. (19 mm) pipe
SIM located at the lowest point in the water equalizing
pipe connections so that the chamber and the equaliz.
Wit pipe can be fitsshed and the device tested.
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS 	 R"104IG -632

H0.610 FOR HOT WATER BOILERS

FIG-611 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
I% nor more- thin three times the pressure at which
the safety relief valve is set.

W Piping or tubing for pressure- or allitudo-gage
connections shall be of ttonfetrous metal when smaller
than 1 in. (25 mm) pipe size,

HG412 THERMOMETERS

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

HG-613 TEMPERATURE CONTROL

Each automatically fired hot water boiler shall be
protected from over-temperalure by two temperature.
operated conttola.

(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
2W (l21'C) at the boiler outlet. This water tempera.
ture safety control sbalt be 'cons"cted to prevent a
temperature setting above 25V F (12 I-C).

(b) Each Mvidual hot water boiler or each system
of commouty convActed 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 hat input grater than 400,000 Btu/hr
(117.2 kW) shall have an automatic low-water fuel

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. HO-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.

(cl A ail-type boiler or a watertube boiler with
heat input greater than 40Q0D0 Btu/hr (117.2 kW)
requiring forced circulation to prevent overheating of
the coils or tuba shall have a flow-sensing device
installed in the outlet piping in lieu of the low-water
fuel cutoff required in (a) above to automatically cut
s7ff the fuel supply when the circulating flow is
interrupted.

HG-620 FOR ALL BOILERS

HG-621 INSTRUMENTS, FFTTINGS, 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 mater boiler are
visible through 

an opening or openings at all times.

FIG-630 ELECTRIC WIRING

IIG-631 ELECTRICAL CODE
COMPLIANCE

Ail wiring for controls, hat 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, hat 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 1 of HG-640.

HG632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control circuitry

Register, February, 1984, No. 338
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HG-63249G-6 0	 SECPION TV -- MAT He

shail be positively grounded and shall operate at M V
or Itsa- One of the two following system may be
emp loyed to p rovide the control circuit:

(a) 2Swv-47re Nomml 120 V System Kth Separate
Equipment Ground Conductor

fl) This system shall mmsist of the lute, neutral,
and equipment ground conductor- The contro l panel
frame and associated control circuit ry meWlic endo-
sure shall be electrically cantinuow and be bonded to
the equipment ground conductor.

(2) The equipment ground conductor and the
neutral conductor shalt be bonded together at their
orig€n In the electrical system as required by the

'r 3

(3) The line side of the control cimit shalt be
provided with a time delay ruse sized as small u
prac

ti
cable.

(b) Two-Wire Neminal120 V $ysrem Obtained by
Using an Isolation Transformer

(1) The two-wme: control circuit shall be obtained
firm the secondary side of an Isolation tran+fomter.
One wire from the secondary of this transformer than
be electrically con tinuous and shall be bonded to a
convenient cold water pipe. A ll metallic enclosure s, of
contro l compon

ents shall be securely bonded to this
ground control circuit wire. The primary tide of the
isolation transformer wi

ll
 normally be a tw o-wire

source with a potential of 230 or 708 V or 440 Y.
(2)Both sides of the two-wire primary ci rcuit

shill be (rued. The hot leg on the load side of the
isolation tansformer shall be fried u mall as
practicable and !it no rasa fused above the rating of the
isolation traaaformer .

HG-633 f. IFT CONTROLS

limit cemtroli sbAU be wind on the hot or line side
of the ooalrol citnuht.

'Sa Appe d. IL

HG-6b4 SHLrMVVN ViMCHFS AND
CIRCUIT UREAXIM

A manually operated remote heating plant shut-
down switch of circuit brnker should be located just

ou tside the boiler room door and mukcd for easy
idtnti lication. Conetderatioa should also be given to
the type and location of the switch to safeguard
against tampering. U the boils room door is on the
building exterior the switch should be loca ted jot
inside the door. If that is more than one door to the
ba

le
r rooms, there should be a switch loca ted at each

door.

HG-640 CONTROLS AND HEAT
GBNERaTING APPARATUS

(a) Oil and p&-&red and electrically heated boilers
should be equipped rich suiuble prima ry (dame
safeguard) safety controls, safety limit switcbm and
burners or ckcuic elements as requited by n nationally
[xogaired standard_'

tb) The symbol of the cer tifying organiza tions
which has investigated such equipmen t as having
complied with a nationally re cognised standard shall
be sl5zed to the equipment and shall be consid ered u
evidence that the unit was maauhat red in atcor-
dance with that standard-

I V,ae,p6>t 4 tbw a,au.. Lly r.00aetrer V—U d. arc
Aasftm a N.cao.l $%• d ^L 711.1s.t, C.errd Hama 6..

ApFSmop, vab.me L Seam .4 Fla watt Bator.

Barer
Uedwrrn,IW Lahariwe t.e. UL t%. Sr nd"d. rx 3.r"

e,d t7eterra
Und..n-r t.bmum m tae.. UL M. Fka 3y

He.tag Egapaxr
U.4 mm' i.bor.mra ter. UL aZ& r..du& For Way,
od FUW Baia AaWI*bhe

Uadcvrirst t.bmt,n,. sac. UL 79x, ULWL u ra Sd y
C—R^Q--WUKMI orsiaesgEq zpm L

'A I-mi's+g aW+nI— v otrr taut rindu wwWw teamg,
and llama rr-,dIw cede sm btub,tt --ily

rentsved w.aduot ad tb+t s ueaptadi. to Lb. Ptah e.

b--#
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ARTICLE 7

INSTALLATION REQUIREMENTS

HG-700 INSTALLA-HON' REQUIREMENTS,
ALL BOILERS

HG-701 MOUNTING SAFETY AND
SAFETY RELIEF VALVES

Hr-701.1 Permissible Noundng. Safety valves
and safety relief valves shall be located in the top or
vide' of the boiler. They shall be connected directly to
a tapped or flanged opening to the boiler, to a fitting
connected to the boiler by a short nipple, to a Y-base,
or to a valveless header connecting steam or water
outlets on the same boiler. Coil or header type boilers
shall have the safety valve or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be 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.

HG701.2 Requirements for Common Connec.
tions for Tito or.Mare Valves

to) 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.

IN 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 relief
valve larger than 4!4 in. (1 14 mm) in diame(er, 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
connectiort may be used for attaching a valve.

'71c top - code -f the h kr shall mews cb. h„hnt ;,, rt—bk

P-n f the tarter prerer bot w nee eare ,haft the safely -hes r
safety reW -ha be orated on the bakr b6- the loweat
pernvptbk voter U,d

14G-701,4 Prohibited %louatings. Safety and
safety relief valves shall not be connected to an
internal pipe in the boiler.

HG-701,5 Use of Shutoff Valves Prohibited, No
shutoff of any description shall be placed between the
safety or safely relief valve and the bailer, or on
discharge pipes between such valves and the atmo-
sphere.

IIG-70I,6 Safety *Ad Safety Rellef Valve Dis-
charge Piping

(a) When a discharge pipe is used, its internal cross•
sectional area shall be not less than the full area of the
valve outlet or of the total of the valve outlets
discharging thereinto and shall be as short and
straight as possiblt and so arranged as to avoid undue
ssress 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.

fb) The discharge from safety or safely 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 shall be such that any
pressure that may exist or develop will not ftduce the
relieving capacity of the relieving devices below that
required to protect the boiler.

HG-7D3 PIPING

HG-703.1 Provisiom for Exp gniton gad Contrae-
tioa. 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 points= when

I Regardk It type ,f wnnerr dud. the term 'a,nng fcantr
means arrugemeaU cY PiPc and sthn o% i-h as Owneted m
Fsi 110-'03 1 and RG-T 3.2_ %hxb OoM the pupag to expand
'1b.1 unpoung erre 'n. farce w the [cuter
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Fly. H43 •703.1	 SECTION IV — P.ALRT HG
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WL ret a hoe4w N
ULdM e:lr14 bICWo	

3,.ter iewt	
O ,af

r	 Incp	 Wi4f
F^' ^df	 ^Tha nrm uu.an ww w wt to ma

eefreM nwr eFM	 aA r/	 SaerCn m,r . r tll eN O+.a1 f .tlm.
aela^orwola^ a<^

	

F	 dN^ nlvea, and ppa corr+a(POnr+reel har.MVw.	 ^	 ^'Jt^^ra	
_

.	 ©	 ialaM 6erwwion depen6t
at Lpl r delyn

O ren/e Ygeder

to boiw

NOTES:
(1) Retvm loop *0nng c6on vtu 4eahQred to 40knkWU netasalty of dwk vAhM on pfavity return

ryKamR but in some laghhiee a Check vshee Is a I$,* rpyiremHtt
t2i MnW pump dNd," p1pNq wooed$ xd R w,tul erdrq Check 3alma n P-9 CliechaMe,

	

(31 It pump dWw" is looped sbovs (tdhtW Wter w4Wdkw. irvttlh s spnnWosded check rslra 	 -

	

n 'MM Pleader aril N	 rhpump diasrpa
141 When supply orawulee w sdeQusq, m6k Up caner mry be 8 o4u d dlrecdy to a boiler

Vwottph In irldepen %m Connec tion. See 11(3405.
15) Rum car wdons oho n for a mWhple boiler inmlletion mry not sh eys in sure LhN the

eyeam m)f operate pfopedy. In ordx to main W M prpper wsHr pwlr in muAt ple tinder rM alla-
tiona. d may be necewry to !nVATl wpphamm N mntrole or sulesble drMtr

FIG. K0011 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILER $ IN BATTERY
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ARTICLE 7 — INSTALLATION REQUIREMENTS 	 F%. fIGG70312

	

h..tnN Wpply	 eblml[e mlkwD wetH

	

¢„	 o"'tr^	 Nod b aYttent

drain wire N;th eurf4fr'•ewn[,

See HG.Ti0 4
^ prekWreredueing

mnnuel	
W.

a;r venl

	

manual air .ant	 ^
CO,mnOfl fVPWY headef	 '

	

dlternate br+waler	 t- "nW l air rent	 !' --at e.rwnt
cmalf bcatbn flute 11

err contra cmnectlon
to boftaf	 atta,nale tow-w

	

ASME,lLaf We	 19.	 cumff 1.066n INote fl

makeup "K to "—

W.I.

common,et^m	 preuureYedutlrg whe

	

See HG-710.4	 ""d"
INo le 21

	

G.W with Taro Return Owingt	 Boil« Mth floe Rllufn O—,i-

blo If vane INole 31	 ikowolf ra pe INate 31

NpreS
III Recvn A*d control. Se, HGS14. Acaepuble shutoff wh y a cake m the co—ting

P,4-N may ba -nttetled f« con,enience of cont,d tenir g andlo, t—ku
121 The common return heede,stop -lees mWy be lo p td —either tide .10. chect ejheg.
131 The term 83oxof/r:,	 eted in !hit Section meant all b' 	 J(-' ,. dre;n vatirt, sM

Pipe mnneaNOnt

FIG. HG•703.2 AM ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BOILERS IN BATTERY
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UG-703.1- qG-7092	 SECTION €V — PART HG

boilers are installed in batteries, so there will be no
undue strain uxnsmitted to the boilers. See Fga HO.
703.1 and S 1 3-703.2 for typical schematic arrange-
ments of piping incorponating Strain absorbing joints
for steam and hot water heating boilers.

HG-7032 Return Pipe Connections
(ul The retum pipe comnections of each boiler

supplying a gravity return steam heating sYttm shall
be so arranged &a farm a loop substantially as
shown in Fig. HG-703.1 so that the water in each
boiler cannot be forced out below the safe water level.

(l.1 For hind-Bred boilers with a normal grate Line-
the "commended pipe sins detailed as "A" in Fig,
HO-703.1 are 1% in. (39 mm) for 4 sq R (0.0037 tux)
or leas firebox area at the normal grate ling 2 t,S in. (64
au d) for arena more than 4 sq ft (0.0037 m 2) up to 14.9
sq ft (0.136 m2), and 4 in. (102 mm) for 13 3q ft (0.139
MI) or moil

ld For automatically fired boilers which do not
have a mormid grate lice, the recommended pipe sizes
detailed as "A" in Fig HG-703.1 are 1% in. (38 mm)
for boilers with minimum safety valve relieving
capacity 234 lb/hr (1130 kg/hr) or less, 2% in. (64
mm) for balers with minimum safety valve caning
capacity from 231 to 20W lb/hr (1137 to 9060 k&/hr)
inclusive, and 4 in. {1(n mm) rot boilen with more
than 2000 lb/hr (9030 kg/hr) minimum safety valve
relieving capacity.

(d) Provision shall be made for cleaning the inurior
of the return piping at or d4ma to the boiler.

HO-703 FEEDWATER CONNECHONS

fat Feedwater, makeup tracer, Of water treatment
sha11 be introduced into a baler through the return
piping system- Altananvely, makeup water or water
treatment may be introduced thrutigh an independent
omnotion- Thu water flow from the iidegrndent
connectloa shsll not discharge directly agahist puts of
the boiler exposed to direct radiant hear ftom the fire.
Makeup water of water treatment shall not be
introduced through opesuags or connections provided
for inspection or cleaning, safety valve, safety relief
valve- blowotT, water column, water gage Slav, Ares•
sure gage, or temperature gaga

{b/ The makeup water pipe shall be provided ailh a
check valve rear the boder and a stop valve of cock
betwetn the check valve and the bode or between the
check valve and the return pipe system-

TABLE H11409.1
EXPANSION TANK CAPACITIES FOR GRAVITY

HOT WATER SYSTEMS
Bated on two-pipe item with avtragr eperaUnq water

temperature 170'F, vf+rq last iron ccej t radLsta
with heat emission ate I% Btulhr sit 	 egwv&4t t

atrectron radtatim

VV-N ea r;-dant	 T" C.aaaty,
Outer QaataUat n W h	 }u

Up to	 330 is

VP to	 eao 21
Up to	 Ain 24

Up is Wo !o
U p to 1100 13

U p to 1404 4e
Up to 1A00 I-SO
Up to 1900 Z-30
Up to 20W 2-33
Up to 2409 210

noTC
11) Fa r attt o th n	 the+ 2400 R it if ,robes egn4

area[ .rear rratrt}(% 04 ne, sea capactt) of" cvrrwn era
"a is nraestd a "Aura 44 l ad Una cagert3713 sq R of
a07rtbnd ".N.;114 area WWI-

Hr—M7 011 HIPATFIiS

As) A Seater for oil or other liquid harmful to hot]"
opers4on shall sot be inrtelkd directly in the steam or
water space within a bodes.

tb) Where an extesnil type heater for such service is
asol , means shall be provided to prevent the intrvduc•
non into the baler of oil or other liquid harmful to
boiler opersdom

11G-100 PROVISIONS FOR THFR.% At
EXPANSIOY f1N HOT WATER
SYS ml%is

All hot water hating systems incorporating ha
water tanks or Rind relief columns shall be m t LkIled
&a prevent freexiog under normal operating condi-
600s-

li(r̀709.1 Sir item With Opes Expansion Tank.
If the system is equipped with an open expansion took.
an indoor oYerdnw from the upper portion of the
expansion tank shall be provided to addition to an
open rent, the indoor ovetrdow to be tamed within the
building to a suitable p?umbing fixture or the base-
ment.

HG409.1 Closed Type Sys tems. If the iystem is
of the closed type, an airtight tank of otter suitable we
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ARTICLE 7 - INSTALLATION REQUIREMENTS 	 11G.M9.2-NG•110.4

TABLE HG-709.2

EXPANSION TANK CAPACITIES FOR FORCED
HOT WATER SYSTEMS

Based on average operating water temperatwe 19VF,
a fA pe"wre 12 prig, and maximum operating pressure

30 pslg

synlm Yoky"e. t	Tuck Cawity,

98 	9d

100 15

200 30

300 45

400 60

500 75

Iwo 150

low 300

NOTE:
(1) WW" rok-t rata Fn boxer, r,44tbn, and plprq. rot

k4kg'+9 e,p4144A WL A proc edure far estlmanng ydt
"k—end foreettm " t*t*%len tankrites teeether 4,;r
e&WU01e may be referred to In Chsata 10 eF the 1964 edkim
of the ASHME Cutde and eats Beck Appat.UT

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

suitably designed for a hydrostatic test pressure of 2yj
times the allowable working pressure of the system.
Expansion tutks for systems designed to operate above
30 pal (247 kPa) sha

ll
 be constructed in accordance

with Section V II I, Division 1. Provisions shall be
made for draining the tank without emptying the
system, except for prepre ssu,-ized tanks.

HG-709.3 MiNmum Capacity of Closed Type
Tank. The minimum capacity of the closed type
expansion tank may be determined f rom Tables HG•
709.1 and HO-709.2 or from the following formula
where the necessary information is available:

V, - ((0.0001Ir - 0.0t66)V,1 r[(P.fPr) - W./P'11

where
V, - miniatum volume of tank!, gat
Y, m volume of system, not including tanks. gal
T a average operating temperatwe,'F
P. - atmospheric pressure, psi
Pf - all pressure, psi
P, ^ maximum operating pressure, psi

HG-709.4 ProyWoru for Thtrmal E:psrulon [d
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 iMukl[6tion or an airtight expansion tank or other
suitable air cushion. Otherwise, due to the therm al

expansion of the water, the safety relief valve may li ft

pe riodically. 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
for prepreaau rized tanks, provisions shall be made for
draining the tank without emptying the system. See
Fig. HLW703.2 for a typical a cceptable installation.

HC-7I0 STOP VALVES

H13-7103 For Slagle Steam Bollen. When a stop
valve is used in the supply pipe connec tion of a single
steam boiler, there shall be one used in the return pipe
connection.

H0-710.2 For Single Hot Water Heating Sollars
(o) Stop valves shell be located at an accessible

point In the supply and return pipe conn ec tions as
near the boiler nozzle as is convenient and practicable,
of a single hot water Mating bo€Ier installation to
permit draining the boiler witho ut emptying the
system.

(b) When the boiler is located above the system and
can be drained without draining the system, stop
valves maybe eliminaletL

1i43,7103 For Multiple Boiler Installations. A
stop valve shall be used in each supply and return pipe
connection of two or more boile rs connected.to a
common system. See Mgs. HG•703.1 and HG.703.2.

HG710A Type or Stop V al re( s)
(a) All valves or cocks shall conform with the

applicable portions Of HF403 and may be ferrous or
nonferrous.

tb) The minimum pressure rating of 411 valves or
cocks shall be at ]cast equal to the pressure stamped
upon the boiler, and the tempe rature ra ting of such
valves or cocks, including all inte rnal . components.
shag be sot less than 2SOF (121'0.

(r) Valves or tacks shall be Hanged, threaded or
have ends suitable for welding or b razing.

(d) All valves or cocks with stems or spindles she][
have adjustable pressure type packing glands and, in
addiiioo, all plug type cocks shall be equipped with a
guard or gland. The p lug or other operating mecha.
nism shall be distinctly marked in line with the
passage to indicate whether it i5 opened or closed.

(e) All vatvts or cocks $hall have right closure when
under boiler hydrostatic test pressure.

Register, February, 1984, No, 338
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HGa(0.5-HG.s2SJ	 SECnON IV — PART HG

HG-7103 	SdtnttBatloo of Stop V alves by Tags. TABLE HG-71S

when stop v alves are used. they shat] be properly SIZE OF BOTTOM BLOWOFF1 PIPING

designated substantia lly as follows by tags of metal or AND VALVES

other durable material fastened to them: ..YWftm ReW2red	 817e

5^;ey Yefse - NvQber (1 Safety a Safety Re.e( VAM CaWhy,	 Valves
. lb of sienna, Yids 17)1	 Size, In

ae lot Uses wi,bosa -
C1ova; Re[ura v^K - Un to Ko

Nemba ( ) sot to 1250	 1
1251to 1300	 1%

R.ercen Yd- - Numb er f) 2501to 6060	 1%

Do Not Ova Voarb	 Aho
6001 and urger	 2

C1a®a S-PP17 YJn hOT£5:Z;mb r t11 The term blo*W valve m wed rn dus Stako meves alt bdutf
wires, drays vahn, and Pipe CWmttons

_ IV To determine the crVj" C&4bptr a Safety rel4 f when m
tens of Bh,, IN relkr;,p 0030ty	 W of fte-1h, 4 -

HG-715	 BOTT0,%1 BLOW01F OR DRAW
ncltlRtled ^r 1600'

VALVE

(a) Each boilers shall have a bottom blowoT or ..
drain pipe connection Bttrd with a calve or cock
comeeted with the lowest water' space practicable,
with the mmunum sera of blowolr piping and valvea as
shown in Table 110.713. Drain and blowo fr valves -
may be insta

ll
ed in the piping adjacmt to the boiler as _	 ..	 ..

shown in Figs. HG•703. t and H0 .703.2.
W Any discharge piping connected to bottom

blawod and/or bottom drain connection shall be fu ll ...	 -
sire to the point ordischarg e- _	 ..

(c) The minimum pressure rating of blowo$ or
drain valves and/or cocks shall be oVal to the -
pressure stamped on the boiler but in no case less then
30 pti.(207 kPa). The temperature rating of such
valves and/or cocks shall be not ]*a than 2W

HG-720	 SETTING

Botlas of wrought mataials of the wet-bottom type
having an external width of over 36 In, (914 mm) shag
have not leas than 12 in. (30y5	 the bottomm̂̂m) , between
of the Wee and '	 nWan	 the	 „n

^^

1Q 	 with access for
inspection: Whet the width is 3b in. (914 mm) or less,
the dutrtnce between the bo ttom of the boiler and the .
Boorl£ne shall be not lest than 6 in_ (152 mm}, except
that, wbm any part of the wet bottom it not farther
from an outer edge than 12 in. (303 mm), this distaaca
sha ll be not less than 4 (n. (102 mm):'

1 8saius bar(ay a ceyatr of 25 pJ l9s I) v la are ez@ya from
U. aba t regvirnmesu crept that tbey mmt Ua a 4 m. 09
mm] Pipe sue evsvmem dr- resin 	 -
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EXERPIS FRUM:

A5HE SOILS R AND PRESSURE VESSEL, CODE

SECTION VIII

PRESSURE V£SSS6G

1980 EDITION
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SCOPE

U-1	 SCOPE,

(a) For the scope of this Division, pressure vessels
are containers for the containment of pressure, either
internal or external. 71is 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 consis ts of Part UU, covering the
general fequiremrnts applicable to all pressure vessels.
Subsection B covers the specific requirements that are
app licable to the various methods used in the fabtiea-
tion of pressure vessels. It consists of Parts UW, UF,
and UB, dWing with welded, forged, and brazed
methods, respectively. Subsection C cove rs spxifie
requirements applicable to the sevtral classes of
mate rials used in pressure vessel construction. It
consis ts of Parts UCS, UNP, UHA, UCI, UCL, UCD,
and UHT, dealing . with carbon and low-alloy steels.
nonferrous moats, high-alloy steels, cast von, clad
and lined material, cast ductile iron, and ferritic steels
with properties enhanced by heat treatment, respec-
tively.

(c) 1-he following classes of ves sels are not consid-
ered to be within the scope of this Division:

(1) those within the scope of other Sections
(7) fired process tubular beaten
(3) pressure containe rs which are integral parts

or components of rotating or reciprocating m echanical
devices, such as pumps, compressors, turbines, gtnera-
tors, engines, and hydraulic or pneumatic cylinde rs

where the primary design considerations and/or
stresses are derived from the functional requiremen ts

of the device
(4) except as covered in U•1(f), structures whoa

'In these tpptications where there ue Isw& or reg bra >srr:M
by 3teniopal, Sate, Prm %W w Fodenl Atlih nt,a ea—I
prraswe reset$ these IA" or regvladoea &koala be r"wed to
determrnc size or sense hmttauom of the ca+enre wh,ch ma7 be
diXerear w rear: ratrxnre than these pvea in thq pnarapb_

primary function is the transport of fl uids from one

location to another within a system of which it is an
integral part, that is, piping systems

(5) piping components, such as pipe. flang es .
bolting, gaskets, valves, expansion joints, fittings, and
the pressure -containing parts of other components,
such as straine rs and devices which sere such
purposes as mixing, separating, snubbing, dissnbuting,
and mete ring or controlling flow, providing that
pressurecontaining parts of such components are
generally recognized as piping components or access o-
ties

(6) vessels with a nominal watercontauning ca•
parity of 120 gal (454 1) or less for conti imng water'
under pressure, including those containing air, the
compression of which serves only a cushion

(7) a hot water supply storage tank bested by
steam or any other indirec t means when nont of the
following limitations is exceeded:

(a) a heat input of 200,000 Blu/br {58.6 M)
(b) a water temperature of 210'F (99'C)
fc) a nomuial watercontaining capacity of t20

gat (454 1)
(S) vessels having an inte rnal or exte rnal operat-

ing pressure Is" 3 . 1(f)) nor exceeding 15 psi (103 kPa)
with no limitation on size (sec UCn281e))

(9) vessels having an inside diameter, width,
height, or cross section diagonal not exceeding 6 in.
(lit mm), with no limitation on length of vessel or
pressure

(d) The rules of this Division have been formulated
on the basis of design p rinciples and construction
practices applicable to vessels designed for pressur es
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 necessa ry to meet
the requirements of design principles and construction
procures for these higher pressures, Only in the event
that after having applied these additional d esign
p rinciples and construction practices the vessel still

rtbe water ,mr ecntaue oddin— wm&dM the Auh pe,ni of the
.Z^. sntanoo a armraphenc preuvre a 1457 e63 ,C) n h,gher.
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SECTION VIII — DIVISION t

campus with a ll of the requirxmtots of this Division
may it be stamped with the applicable Code symbol.

(e) In relation to the geocetsy of ptesswe contain.
iog parts, the scope of this Division shall include the
following:

(1) where external piping is to be coaawW to
the Vt"-.

(a) the welding end oonnecdon tar the fint
circumferential joint for waded connections

(N the am dm%de.i joint for screwed oanaec-
done

(e) the face Of the Ent bage for bolted.
Eau gad amnealom

(d) the Eru snort{ wrfarn for propmes"
memactim or kdw

(2) where nonprasare putt ate welded directly
ra either the internal of external sashes of a prenure
vowk the weld attaching the part to the re pel (am
UG-S4, UG•55 Lad Agpasdiow D and G)

(3) ptamtsrKdaiat t:overs for vend opetuap,
such as manhole and handbok corns

(4) the Em sedtttg surface for proprietary t wnp
for which Mks ate not prodded by this Divioae, aoeh
U pats and ieutuments

07 The scope of the Divines inrittde mwisk-
for pre wre rend deviw neanary to cadd y the
tequiremmq o(UG-i2S through UG-136 and Appen.
dix 11.

(S) Uefred steam boilers as loaned in 3ectim f
shall be ootstrncted hs scootdawoe with the r[t]es of
9aXian I or this Divides (see VG-125(b) and UW-
2(c)1.

The following prnwre ve ads lo which steam is
generated shall be constructed In aoaxdance with the
rules of this Dividow

f13 reseals known Y mporators or but ex-
thanen

(21 rands in which stem is launted by the use
of het ranit3tsg from operation of is ptaoerimg syswn
taatatnt6g a number of pretara veaels such u Bred
is tie manufacture of themirnt and pettdmm mild
ably

(43 Procure vsLSda a Peru 
iQ*a to direct hing

from the nsmbw*m of tool (sol14 ►ignld, or gabwq ,
which are tot within the soma o(soctimt I, III, or IV
may be oeotpnGed in accatdLnoe with the rules of
this DivWon (see UW2(d)).

(0 Any pressure vane( which meets dI of the
mquttemm4 of this Division. including these for
iaaponlon, may be stamped with the Code "U^
symbol even though exempted from such stamping.

(1) Preseure vaaatis exclusive of those covered in
(off (g), and (h) that are not required by the mks of

this Division to be fully radiographed, , which are not
provided with quick actuating closwes (see UG•35)
and that do not exceed the Mowing volume and
pressure limits may be exempted from inspection by
Inspoctom as defined in 110-91, provided that they
comply in all other respects with the requ'staneuu of
this Division:

(11 3 cu ft (0.14 m) in volume and 250 psi (11W
ILPa) design prmurl% or

(2) 1% cu ft (0.04 ml) in volume and 600 psi
(4140 kPt) deign pressure

In in assembly of veaels, the limitations in (1) and
(2) apply to each vessel and not the usembly u a
whole. Vesae6 fabricated in accordance with this rule
shall be marked with the 'UK' symbol in Fig. UG.
I l6, sketch (b), and with the data required in UG-116.
Cer4Ecaees of Compliance shall satisfy the require-
ments of UG-120(a).

GW ERAL

U•2	 GENIRAL

(a1 The ufer or his designaud agent s shell stabllah
the design regnitrnsertu for pressure vewK taking
into oondderadon factors asaodMed with nand
operari/oo, and sash other oonditims as startup and
Shutdown.

Such o0oddera8eet &ball include but shall sot be
timited to, the following=

(1) the need for corrosion allow&aoa beyond
thou speciaed by the ruler of this Divisiat (see UG-
M,

fl) the dafiWdon of lethal services. For example,
see UW-2(s).

(3) the need (a poetwed beat treatment beyond
the re Wremalts of this Division sad dependent on
seryke 0onditlOaa;

(f) for Kamm vew6 in which steam is gener-
ated, of *Vail hated, [&ea U-1(g) sad (h)] the need
for piping, yalvn, finuvments, sad fittinp to perform
the hwdoes covered by PO-59 through P(}-61 of
9ecom 1.

Register, February, 1984, No, 338
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PART UG -- GENERAL REQUIREMENTS

PRESSURE RELIEF DEVICES

Ur-125 GENERAL

(a) All pressure vessels within the Scope of this
Division, irrespective of size or pre ssure, shall be
provided with protective devices in accord an

ce with
the requirements of CG-125 through UG-136.

(h) An unfired steam boiler, as defined in (3.1(07
-	 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 using more
than 14174 above the maximum allowable working
pressure except as permitted in (t) and (2). (See UO-	 -
134 for pressure settings )

fit When multiple pressure rclieving devices are
provided and set in accordance with UG-1[341a), they

.	 "Safe ry de—t reed ear be prmrded by nc^ resin nenuf^rurer,
but 0—p—re proeeeaoo shell be prc%idod pray co pLv & dx

•daet w urns.

Register, February, 1984, No. 338
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UC—W- G-M	 SECTION V!D — 1311MION I

shelf prevent the pressure from rising more than 16%
above the maximum, allowable working preisam

(S) where an additional hazard can be created by
expc4wv of a pressure vessel to 8re or other unexpwt-
ed sources of external beat., supplemental pressure
rtllevmg devices shill be installed to protect against
excessive pressure, Such supplemental preanue reliev-
ing devices shell be capable of preventing the prwaure
from rising more than 21% above the maximum
allowable working pressure, The same ptdstue rdiev
in& devices may be turd to satisfy the capacity
requirements of (c) or (exl) urd this paragraph
provkied the pressure setting requirements of UG•
134(1) asp met,	 .

0) Pr&wQm relief devices, intended primarily for
protection against exposure of a pressure vessel to dze
or other unexpected sources of external heat installed
on vessels having no permanent supply cwnncdoct and
used for storage at ambient temperatures of ooardhs-
crated liquefied ompressed paaee," ere excluded favor
the requirements of (exl) and (cx2), provided:.

(a) the retid &- •notes am apab3e of preventing
the pressure . from riling more than 20% above the
maximum allowable worlang pies rim of the vessels;

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

(e) the vessels have tu>Srirnt ul:W to avoid a
liquid full condition; 	 -

(d) the maximum allowable working pressure
of the versds on which these devices are installed is
&rarer than the vapor pressure of the stored liquefied
compressed g1.s at the maximum antkipwd twpera-
tusex that the gas will reach and atmospheric
con&boas; and

- (e) pressure relief valves used to satisfy these
provisions also comply with the requirements of UG•
129(x)(5). UG. l3l(c)(2), and U& l34(e)(2),

(d) Pressure relieving devices sha ll be 000rwacted.
lorared. and mmikd so that they are readily wowas-
ble for inspection and repro and so that they cannot
be readily rendered inoperative (see Appendix %() aM
should be selected on the basis of their intended
services

(e) U a pi— ind-ring gage is provided to
determine the vessel pressure at or aar the set
pftseure of the relief device. one should be selected
that is graduated with an uppa limit that is neither

-F« ,be N vx d rhae nets- Pa axe axs.s4sn3 a be,
sal "—s h.-, ...pot F-- paw Lb.a 40 P- .t 10TF
t7stl
y7-( malty the umpw.rora .hm3d cote be >w than 1157 (46a

Ids than 1.25 times the set pressure of the relief device
nor more tbAni twice the maximum &Ikw&Ne words&
pressure of the vesseL . Additional gages may be
installed if desired.

(0 Pressure rtllef valves or rsoareckefng pressure
relief devices" may be used as protective device*
Norrockmag prmu-e relief devirn may be _ used
either alone or, if appki 0k, in combination with
safety or safety rdd valves on vewdL

4074 U. d av-3 4 4—s d foes asp: nay bs
td*afNe d —b w-1 mbw a dw wry ".4.. ky
« ahty rh r nr,..0 au.a .fn . s— of .ak" .0w.4
by Slktp re.Jand b .rtiea& « w}w. -abma—aft tr tw
armorphw. by la.aap d saw s dads cans be, nad.i TU as
of rV . dask derxr —y r.n b d+." visa .cry r.Pd
nus of prcwnn re,. —7 be, swoopera.d

(g) Vessels that are to operate mmplettly 61W with
liquid shall be equipped with liquid relief valves,
unless other— protected against overpressure.

(h) The protective devices required in {a) need not
be installed directly on `a pressure ve" whm the
source of pressure is exterual to the retail and is under
such positive control that the pressure in the +read
cannot exceed the tnaximtim allowab1e woriumg pres.
sure u the operating uznpenture .exrrpt as permitted
in (C) (we UG-98).

40TE Pnwas. rW.-S ..hw rd kg '- ---
.besial amual —% ee.pt ke pries oparwd ..tut r
psrtaasst m VO-116(b). .re, sot ltd is sWmdy paati.e
m assn a sw. ear pr M d® bases d.4q*5. ..

(f) Safety and safety relief valves for scum service
stuff) meet the requirements of UG-13l(b).

UG-126 PRESSURE RELIVI' VALVES"

(a) Safety, safety relict, and relief valves shell be of
the direct spring lrsdad type,

eb) Pilot operated pressure relief valves may be
used, psvvidad that the pilot w self•actusted sod the

^A pmt rats .t AS a . prwwee ratisf eery Yi*A a
dw4 W m reins .ad pn.w rr fmsaK saw of &ad .thee
a.eeal oat *s bra b s rwwo& A soa—biq p—
.1w de a a pone .bd draw 6.v d n rfenaa ape
slew opo—	 -
"A %,iy ++r.e k a prase r.0d ..tee .ca.W by wsu fuck
praswr. and .s--....d by MM op-1 er pop s A I.W.
w)w a . ptewers 1" 1.1" atmrwi t7 mist vine prwwn
.mrh open m prarmvn m tb imbue m 1"ma a.v rte
a0.uta P>— A •+IM Wk,( >.lve n • p.sple r.bd ,.he
-s.....kmd by r•prd -P--a err pop Knox « by ems m
NvpQ— w the m	 m p-- J the pp-.$ r.d —
,kswstruy m appb;.L— A	 d.
prmare re5d r.tl m .hfeh the male tvr'ma dinar a
awsb,-d etb .ad	 by s ldf+;tp.vi acnTvey
Ptyme 11W .2-
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main valve will open automatically at not over the set
pressure and will discharge its full rated capacity if
some easeniisl pan of the pilot should fail.

(c) The spring in a pressure relief valve in service
for pressures up to and including 250 psi (1720 kPa)
shall not be reset for any pressure more than 10%
above or 111% below that for which the valve is
[narked. For higher prtssvrea, the spring shall not be
rtset for any pressure more than 5 17. above or 5%
below that for which the safety or relief valve is
marked-

(d) The set pressure tolerances, plus or minus. of
pressure relit[valves ehaII not exceed 2 psi (13.3 kPal
for pressures up to and including 70 psi (383 kPa) and
3% for pressures above 10 psi (483 kPa).

VG-127 NONRECLOA G PRESSURE
RELIEF DEVICES

(o) Rapture Disk Devlced»
(1) Genera!

fa) Every rupture disk shall have a stamped
bursting pressure within a manufacturing design
rangto at a specifitd disk temperature," shall be
marked with a lot number, and shall be guaranited by
its manufacture to bunt within 5% (plus or minus) of
its stomped bursting pressure at the coincident disk
temperature.

fb) The stamped bunting 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

aA r,,,y M duk dine a a eourectaug permute rebel do-
wta led by inlet stauc pteawre aril d=F ed ro fm v ty tte
bvrurag a( a Peaavre eamlaeamg desk A rvptvrt duk u the
gcaawe oomwmtg LLd prevure S ,Ue tk&e.t -t __"
dak 4m A rvprvre dak Adder u the u,ucewt ahxch rn k_

end clamps [te rupture dak m pavtwn Rupture data
uixil.	

be
deaiped M anaal eaaagvne tuck 1 Lt A.L.alt. pre -bulged «
rtverse bwkbmg end mar bt made of .,tier d—,k ar brink
nuteriek mixore dial matenad v mot raVued w :aJ— m an
AS.MR Iptc,fialmm. 13,e materW of the rupture dak hNdu 11,311
b, hard m Stoma 11 and ihis rAlutoii.
i°rbe mss farvrer 4u4m n,.;r a a rani, rd pi-i— lntlum
ebich use kresage We pressure d cast auks mutt tall ra ix
r <p tAk f a paninrtu reetaxieaietii u 361mi uI- ((teem the
rupture duk mamvfdawcr and she Yee, .H lu1 aarot rte dak
jh" be murkdf a the axeegr bent p'-we 4.11 rest Joky
e1The spwL6W dak ttmperatve smpptud to the rapture d:ik
mare[_to she be t1, upmed see®perature .>d the 'i k when
tin emergenrrrotrdam ewe v,d eI dak a e,peceed rd rp—,

each lot of rupture disks, made from the same
materials and of the same sat as those to be ustd.
shall be burst to serify that the stamped bunting
pressure falls within the manufacturing design range
At the coincident disk temperature- At least one Sisk
shall tK bunt at room temperature. The stamped
rating at the specified disk temperature shall be the
average of the bursts at coincident disk temperature.

12) At least four sample rupture disks. but
not less than 5:r. from each lot of rupture disks, made
from the same material and of the same sue as those
to be used, shall be burst at four ditTrrtnt tempera-
torts, distributed over the applicable temperature
range lot which the disks will be used. These data
shall be used to establish a cunt of bursting pressure
versus temperature for tht lot of disks. The cramped
raring at the coinndent disk temperature shall be
interpolated from this curet.

)3) For pre-bulged. solid moat disks or
graphite disks only. a curve of percentage ratio at
temperatures other than ambient may he established
as in (2) above, ruing one uzc of disk for each tot of
material At !test four bunts at four ditfertnt tempera•
turd shall be used to establish the above curve over
the applicable temperature range. At least two disks
from taeh lot of disks, made from this lot of material
and of the same size as those to be used, shall be bursi
at ambient temperature to establish the room tempera•
lure rating of the tot ofdisks

The pecceni change of bursting pressure taken from
the above curve shall be used to establish the stampeo
rating at tht coincident disk temperature for the lot of
disks

(2) Capacity Ranmg
(a) The calculated capacity rating of a rupture

disk device shall not exceed a value baud nn the
applicable theoretical formula [sec UG•IN) fm the
various media multiplied by:

K « C_,Klh7ent	 91,_

The area .4 tsiloare inches) at the theoretical formula
shall be the minimum net area (listing after disk
burst az

IN In licit of the method ofcapacay rating in
(a) above, a manufacturer tray have the capacity of a
given rupture disk device design certified for the Kr,

trrfC ma 1, ter *. J ( ' see ca&viaN ul arc, zut x
xmpiete h"V ..f xhe .Ink +ah ,ppmfw :ls,wa,•e fcv rm)

structvra) member atrh may IM— the eel Boa area Ilu,wgb
Q. rvpl.rt disk,3 s	 ILt nee sow — kr vrug f tl chili
ran eecud the ,iormuW snpc ore tad If the Npture dui desire

Register,  February, 1884, No. 338
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the rupture disk (or in any other outlet that may be

provided) will not clog the outlet.
. (7) The bonnet of the safety relief valve shall

be vented to prevent accumulation of pressure.
(b) Breaking Pin Deyiceer

(l) Breaking pin devices shall not be used as
single dtvtces. but only in combination be tween the
safety or safety relief valve and the vessel.

f1) The space be tween a breaking pin device and
a safety or safety relief valve sha

ll
 be provided with a

pressure gage, a t ry cock, a free vent, or suitable
telltale indicator. This arrangement permits detection
of breaking pin device operation or leakage,

(3) Each breaking pin devi ce 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 ratedpressure. within the fo llowing toler-
ances, is applied to the device: 	 -

Rated Presslrre, psi

stirsmum	 }taumvm	 TWetan:e. Ptus ev Hi,ws. psi

)o	 150	 5

15t	 175	 to

276	 175	 -	 ]5

N) The rated pressure of the breaking pin plus

the tolerance in psi (kPa) shall not exceed 10570 of the
maxi um allowable working pressure of the veasel 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.

W Sprfng Goaded Abnreclosing Pmmu" Relief
Device	 -	 -	 -

(l) A sp ring loaded noareclosing pressure relief
device, pressure actuated by means which permit the
spring loaded po rtion of the device to open at the
specified set pressure and remain open until manua lly
reset, may be used p rovided the design of the spring
loaded nonreclosing device is such that if the actuating

a 'A lvnkrng pk dmre a a aueuellov g Frw relief k-
. MA d by mks suit Fr°s>;re aed det'vW to fua.-roa by Ibe
bsukage of . load-c.rryms se YinU of . PL xhseh suppers a
rsen col rantalnmg member. A bmtrkue p<s a the Lo d—rrymjt
ekmext Cr a breaking pin de xe- A b—kp ,g pen ko+.ring a ttx
stroaure Ahlth eaelesa the Woking pia ettthtaism rbe
mat-1 H the bmamg thA be barrel It and m this
tA,-ishm
`"Tte rpe Eed IempeMl fvpyted _ Io the brukFng yen
msnuf.zm- shsll tv the tamper.lnre of tb< busking pm w heaa an
emerse-Y -nd tiara coats ra,5 lbe pm u esp—M a break,

means fail, the device will achieve full npcning at or
below its set pressure Such a des;ce may not be used
in combination with any other pressure relief device.
The. tolerance on opening point shall not exceed
55,

(1) The calculated capacity rating. of a sp ring
loaded nonreelosing pressure rel ief device shall not
exceed a value based on the applicable theoretical
formula (see UG•131) for the various media, multi-
plied by: X = Coefficient = W52.
The area A (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 manufacturer may have the capacity of a
spring loaded nooredosing pressure re lief device
design certified in general accordance with the proce-

dures ofUG•131,as applicable.

UG-128 LIQUID RELIEF VALVPS

Any liquid relief valve used shall be at least V^ in.
von pipe size-	 -

UG-129 MARKING

(a) Safety, Safety  Relief and Pilot Operated Pressure
Relief Value Each safety, safety relief, and pilot
operated valve % in. pipe size and larger shall be
plainly marked by the manufacturer or assembler with
the required data in such a way that the marking will
not be obl€fetated in service, Th e 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 of nameplate, but [he other
required data may be stamped, etched, impressed, or
cast on the valve or nameplate. The marking shall
include the following:

()) the name or identifying tradem
ar

k of the
manufacturer,

(1) manufacturer's design or type numbe r,
(3) size 	 >,. (the pipe size of the valve inlet);
(4) set pressure—..psi;
(S) capacity—cu n/rum of air (60°F and 14.7

psm)- Valves that are capacity certified in accordance
with Ur- 131(c)f2) shat[ also be marked "At 2M
OP

(S) capacity—_lb/hr of saturated. steam for

valves certified on steam or complying with UG•
131[b),	 -

NOTE. In addubM lbe manufxlnre[ msy todxate tl a upsctly m
MW avde Ina Ap;.,.dr 11)

Register, February, 1984, No. 338
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r FIG. UG-129 OFFICIAL SYMBOL

U

= r	 FOR STAMP TO DENOTE THE
V	 AMERICAU SOCIETY OF

.MECHANICAL ENGINEERS'
STANDARD

(7) year built, or akerna tireiy, a coding may be
mukod as the valve such that the valve manufacturer
can Identify the year barite.	 .

1V ASME Symbol as shown in Fig. U 0Q-129.

valves smaller than % im- pipe size are exempt from
mqutireamts (3). (S), and (4 Ragout -u (I), (2),
(4). (7), and (9) may be marked on tags attached by
wise, a j	 ve, or other meant sWtable for the service
aoodi tioue-

(b) Safety and safety relief valves oerti8ed for a
steam discharging ups ity und er the pruvinom of
Section I and bearing the omcial Code symbol stamp
of Section I for safety vulva may be used on pressure
veab&k The rated apaaty in terms of other duids
shall be dnamiW by the method ofconvervm giv en

in Appendix 1 1. (See UG- 1 31(h).]
(c) Prrmum RtW Vann in CombL%atfon wflA

Rapture Dfxk Derkwt pressure relld valves in combi-
nation with rupture dlek des^ shill be marked with
the cspasiry enablsshed in s000tAmoe with UG-
127(a)(3)(h)(2) or 130-117(ax3)(b)(3), in addition to
the marking of W- 129(a) and UG•129(0 . The mark-
img may be placed on the v&!ve or on a plate or plats
secvedy fastened to the valv e. The marking &ha

ll

include thelallowing:
(1) A combination with rapacity cabled per

U04 27(a)(3)(bx2) shag be marked. prior to h&stalla.
tioo, u followa:

fa) capacty of combinati ra•	 b of
saturated steamAu - .x	 n+ R of sir/min
(6" and 14.7 pt ia)	 '

(2) A oombmation with capacity ourided per
U(}-I27(ax3)(b)(3) &hall be m

arked by the reapoaabk
manufcturer. as lothwa:'

(a) sand of ttsutalacturer oCvane
(b) dedpor typo numberofvalve
(c)mime of manufacturer or rupmm dirk

device
(d) design or type number of rupture dish

device
(e) capacity of combination	of

saturated steam/hr or	 cu It of air/min
(60'F and 143 pail)

(d) PKxure Rrlhf Yalm in Combination with
Breaking Pin Derfecx Preut re relief valve in combi.

nation wuh breaking piD dc1ices shall be marked in
accordance with UG•129(a). In addition, the rated
pttaure shall be marked on the beeping pin and the
braking pin housing.

(e) Liquid Relief Valmt Each liquid relief valve
&ball be nuked with the following data:

(1) name cr iden tifying iredemark of the menu.
faeturer

(1) manufactured& design or type Dumber
(3) sire	 on (pipe size of Wet)

(t) set P"Mure--psi

(3) relieving capacity----4p.1 of water/min
at 70F

0 Rupture Dirk Derfam $very rupture disk &ball
be plainly masked by the manufactur er io such a way
that the marking mii not be obliterated in tervim The
rupture disk marking may be placed on the danger of
the disk or on a metal tab perna mently attached
thavw.' The marking lhail include the following:

(1) the acme or id entifying trademark of the
msnufuyurar

(2) manufacture's design or type number
(3) lot number
({) Six

(3) stamped bursting prrsmre	 poi

(b) coincident disk temperahrrc. -	 Tr
(1) capacity-	 b of saturated steam/ hr,

or	 c„ ft of sir/min (60'F and 14.7 peia)

Nare: F. lEt= the euaa(act:uee any Wb r the Vq ry
ffi eels eddy (are Appeodtr 1 1}

llems (1), (2). tad (4) &ball also be marked on the
rupture disk hold er.

(g) Sprang Loaded Nonmlos(ng Pmtrure Relief
Dtr(cex Spring loaded mooreclo&ing pressure rt}ief

devion shAn be marked in accordance with UG-129(a)
ercept that the Code symbol stamp is to be applied
only when the capaci ty has been established and
articled in accordance with UG-127(cx3) and 0
other requirements of UG-130 have been met.

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



136	 WISCONSIN ADMINISTRATIVE; CODE
11,HR 42

SFZMN VIII — DIVISION .

exposure to fire or other sources of sternal bat, shall
have a relieving capacity suftent to prevent the
pressure from rssma more than 21% above she
maisimum allowable working pressure of the vessel
when all pressure relieving devices are blowing.

(c) Vessels coonated together by a system of
Adequate piping not containing valves which can
Lsolate any vessel may be considered ae one unit in
figuring the required relieving capacity of pressure
relieving safety devices to be Nrw&hed

W Heat eubtugm and simiLr vesaele shall bs
protected with a relieving device of setWmt capacity
to avoid ovapressure in ease of an intertsal (eflum

fe) The official rated capacity ors preanere relieving
safely device shall be that which is stamped on the
device and guaranteed by the manufacturer.

09 The rated pressure relieving capacity of a
preseure relief valve for other them steam or air shall
be determined by the method of moversloo gives in
Appendix I1.-

(g) To prorate the relieving capacity at any rdkv-
ing prMure greater than I.10p. as permitted under
UO-I25, a multiplier may be applied to the ofilciat
rellrvicg eapecity of a pressure rellevins device as
follows:

P + 14.7
1.I6p + 14.7

when .
P- relieving preasum psis	 -
F-- pressure. psis

UG• l33 DETF,RMRVATION OF PRESSURE
RBLLIEVWG REQUtIiffi4IMM

(o) Eu*pt a permitted in ft the aggregate capac-
ity of the prrmure•refievins derive oonnected to any
vmd or system of vcatels for the relate of a liquid.
air, sleem, or other vapor shall be safficient to carry
of the maximum quantity that an be generated or
supplied to the attached equipmentwithout permitting
a rise in pressure within the vessel of more than l6%
above the maximurn allowable working pressure when
the pressure-relieving devices are blowing.

16J Psatative devices u permitted in 11110-125(c)(2),
as protection agasmt exotsaive pressure mussed by

UG•134 PRESSURE SETITbtG OF
PRESSURE RELIEF DEVICES

(a) When a siegle pressummlieving device is acted,
it shall be set to operates at a pressure not exceeding
the maximum allowable working pressure of the
vessel When the required capWty is provided in more
that< one pleasure-rrliireml; dense, only one deviu
treed be set 41 or below the maximum allowable
working premare, and the additional dcykxs may be
set to open at higher preasura but in no ease at n
pressure higher than 105% of the taabmum allowable
wvrldng presauM except u provided in (b).

(b) Protective devices permitted in UG-l25(c)(2) as
protection against excessive pressure causod by expo-

"&r m aPwu mans the rn peusvee of. ptewere fetid n1.= «
a +wise tales oonrcJaaae dense: the ben u g ware err a
rtplTK auk dedae W- the N'Mki-a err . bcftUy Pa
dense

Register, February, 1984, No. 339
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sure to fire or other sources of external heat shall be
set to operate at a pressure not in excess of I tM of
the maximum allowablc working pressure of the
vessel. If such a device is used to meet the require•
ments of both UG• 125(c) and UG • 125(c)(2), it shall be
set to operate at not over the rriaxumutn allowable
working pressure.

W 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 adjumed
by the manufacturer or by an individual certified hp
the manufacturer of that safety valv0. the valve shall
be remarked by tither of them in conformance with
UG•124.

(d) The pressure at which any device is set to
operate shall include the effects of static head and
oonstant back premurt.

(e)(7) The set pressure tolerance, plus or minus. or
pressure relief valves shall not exceed 2 psi (13.8 kPal
for pressures up to and including 70 ps is (383 kPa) and
3% for pressures above 70 psi (483 Ula), except as
covered in (e)(2).

(1) The set pressure tolerance of pressure relief
valves which comply with UG-125(c)(3) shall be
within —0%. +10%.

UG,13S INSTALLATION

(o) Safety, safety relief and pilot operated pressure
relief valves, and nonreclosing pressure relief devices
shall be connected to the vessel in the vapor space
above any contained liquid or to piping connected to
the vapor space in the vessel which is to be protected

(b) The opening through all pipe and fittings
berw'een a pressure vessel and its pressure-relining
device shall have at least the area of the pressure-
relieving device inlet. and the flow charactcrs.sucs of
this upstream system shall be such that the pressure
drop will not rcdoce the relieving capacity below that
required or adversely affect the proper opealdon of the
pressun,relieving device. The opening in the vessel
wadi shad] be designed to provide direct and unob,
strutted flow between the vessel and its pressure-
relieving device.

W When two or more required pressure-refining
devices are placed on one connection. the inlet internal
cross-sectional area of this connection shall be at least
equal to the combined inlet areas of the safety devices
connected to it, and the flow characteristics of the
upstream system shall satisfy the requirements of tb)

Id) Liquid relief valves shall W connected below the
normal liquid level.

W There shall be nu mtenening stop salsa t*e+

lwetn [he vessel and its pro[reuve deviu or dances. sr
between the pro[ecnve dnice or deices and the p iiru
of discharge. except:

!Rl when these stop valves are w constructed it
posirneN controlled that the closing of the maximum
number of block valves possible at one time µt11 no[
reduce the pressure relining capacity pros 7ded by the
unaffected relining deices below the fcquncd relies•
ing capacity : or

(2) under conds[sons set forth in Appendix M.

y) The safety devices on all vessels shall be so
installed that their proper functioning will not he
hindered by the nature of the vessel's conunts

(g) Discharge lines from pressure relieving stfe[v
devices shall be designed to facilitate drainage or shall
be tilted with drains to prevent liquid from lodging in
the discharge side of the safely 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 Wit, ing devices below that required to
properly protect the vessel. (See UG- 136(a) 18) and
Appendix sd,(

Reitister, Febmar , 1984, No. 318
Bui(er and Presw[re V, -,set code
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FOREWORD

The general philascoy underlying this Power Piping Code is to psrallel those prosistons of Section 1. Power
Boilers, of the ASME Baler and Presaure Vessel Coda as they can be applied to power piping systems The
Allowable Stress Values for power piping are generally consistem with those assigned for powet bakm This Code
Is more eonscevative than some other piping codes, redacting the need for long scnice life and masimum relnWay
in power plans instauatica

fte Power Piping Code is currently written does not diffenn[iale between the design. fabrtcslion. and erection
requirements for eeflical and noncritical prpvng syaremc except for certairt stress calculaltons and mandatory
noodettrtscti ye tests of welds for heavy well. high temperature applications. The problem en wlred is to try to reach
agreement on how to evaluate criticality, and to avoid the inference that noncritical systems do not require
competence in design, fabrtcation, and erection. Some day such kveis of quality may be dcfinabk, so that the need
for the massy different piping cedes will be overcome.

There are many instances where the Code serves to warn adesigrer, fabricator, ofercotor against possible pitfalls:
but the Code is aura Aandbaolr. and cannot substitute for edsscation, experience, and sound engineering judgment

The Code near intenrkaoffy poi a ce iling limit as sn-sism. A designer is free to specify mote rigid
requirements u he feels they may be justified. Conrerrefy, a derig rer who it capw8le of a more rigorous analyus than
is specified in the Code may justify a less aonsemti ye design, and still satisfy the basic intent of the Code.

nw Power Piping Committee strives to kap abreast of the current uchnological improvements in new maunals.
fabrication practices, and testing techniques; and endmvon to kap the Code updated to permit the use of acceptable
new devefopmtnu.

Register, February, 198&1, No. 338
Boiler and PrO.&SUrt, VL: A Code
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INTRODUCTION

The Code for Pressure Rpmg. 831.:ansrsts of a number
of Sete—s, which collectively eonsntufe the Code Herei-
nafter in this Introducrron and is the teat of this Code Sec-
lion 11131 1, when the word "Cdk*' is used without identefi.
eznon to another specific Code Section, It mtsfn a this Code
Section

The Code for Pressure Piping sets f nh engineenng re,
gwremcnu deemed necessary for We design and comtrvc-
ton of pacing systems While safety is the basic consideralten
of this Coda this factor alone will not neeessinly go, em the
final epeclhcaoons for any pressure piping sy3lem. The de-
signer is cautioned that the Code is not a design harsdbcok
The Code does rnx elo away with the need for the engineer
or ccmpetcnt anginctr ng judgment

The Code coatams basic nfereucc data and formulas nec-
essarp for design it is intended iii state these requirements in
felons of basic design principles to the fullest possible extent,
supplemented with specific requirements where neccss.rry to
obiatn uniform mterpretatlon of pnnctple It ceintams probe-
boron; in areas where practises or designs are known m be
vnsafe fit when arras the Code c antatns warnings ar "Rags"
where caution u known to be necessary, but where :f as felt
that a direct pothibitiwt would be unwise.

The Code includes.
r11 matenal specifications and component standards which

have been accepted for Code usage
41 thedesignill" ofproper dimenston8 standards for the

dements eomprssang piping systems.
W ,egmremcnts for the design f component pans snd

assembled units, mcfudrng necessary pipe suppnning tic,
mentsc

r1! requuemenu for the esalvauon aril hmuarion if
%(resses- reactions, and moHments au—tw ugh presswe.
temperature, and <xternal force,

r5r requirements fa the fabrication, assembly, and crec-
non of piping ;)vents.

,hl requircmcnfs for resting and inspecong of elements
Wore assembly or erection and of the completed systems
after erection

The components of piping systems shall cornply with the
Specifications and Standards listed in the Cafe Compliance
,nth this Cade requires that f ndamental prut 1plts be fol-

lowed and that materials or presences not sptci5cilly ap.
proved under this Cnele. but which are not prohibited by the
Code• be quatified for use as W fotth m the apphcabk chap-
fers of the Code

71st, spectfte dcsrgn requiremems ,f the Cade usually rc-
vol+e around a simplified cngineenng approach In a subject
It is amended that a deslgaer capable of applying more soon
pkie and ngotous anal} a to special at unusual problems
shall hale latitude sit thede+clopmew of such designs and the
e+ajualieti ufcmisplex nr camMned stresses ln,whcasesthr
desrgn i is responsible for deer natraung the sandny of his
approach

This Code ,hall not he retroactrse, or i mirued as apply-
ing to piping yitems erected 9efore the date of sauanr-c
After code renssons are app ro ved hp AStif E and xncpled h,
ANSI, they may be used by agreement bnween centncting
pantos bepnning utih the daft M issuatsce shown ,Kr the
document title page. Resasu-s become mandalary as min.
mum requoemenm six months alley date M sssuar t except
for piping installations er componenu contracted fnr oa
vnder construntan prior to the end of the b month prnnd

hdanufacturers and users of p-pang are nut-W aga,nsi
malewg use of yes aeons and cases that a,e fess resttsctn a Than
former regmremcros without having asurance that they h3+e
bacn accepted by the proper authonties m the lunsdrwai
where the piping n ,n he m,talled

Aftemwn of users of the Gide n diteetal cis the face that
flit -uibermg of the Doi— and the marinas ihereunder
may not be c»nsccul— }ueh 4—nnn—a, s, recngmatd If
is not the result of editorial- printing erwn. An anempt has

Register, February, 1984, No. 336
Boiler and Pressure Vessel Code
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ban mad" insofar a powwT to foikr a onifotm outline m

the ruiaw swtm& Due to the fsct tbat la oompk u wdiw
may tom phase noe tgPbc2bk to a particular Spoon, the
Cade hu been prepared with gaps to the aomberin& It u
bdk,ed that in this ray. -cw tdkhaj benra Sccaau
u made eatYl Md site of thd Code u fa hated uses the. ie

m general, appears Under the same number vA mu,
aumba m ad Soebco	 .

the Code is utsda the mrmtioo of the ASMB Code Com.
mm for Prarwa Piping, 83t. The prooWu tithe Cam-
-am ar,e aoaadiud by the Amttitan Natkod Suadmis
[natitute.	 - 	 -

the Comdtittee is a mnuuiog one and it %pnutd to
tuxp the Cade oP to dais m caasaat and m ucp nth the
dtrekpusents m messiah, comu cmv and uaaga Reri-

stool art iaened park4imay. Nm tditiau we published u
throe yw intervals

The Co aw has established an orderly procedure to
wnuder rrqu u for lnuMetatmtu sad muaa u of Code
regm =t m In alder to re c erorvxkma it mqusrus

thal] be is moon usd mutt Sire fu11 putwula
Whm an tppmved reply to M tngVlty my olra a ehange

is Code regiurea La— the soling u made NS thm1b the
iwrance of t -Ctte" This u pobighed is .tf&Amkvl Rnp

affmg: A -Csse late wmeom and Rmuo " tenxe is

mamutned for the bmedt of dE who use the Coda Sugge►
tom for resvians =ay Mtmmc within the Comm uo itself

of from tnyox outside the Cammilte

All requcn for mterprm000s or suggeatiteu for rerm m
shauld be addreas d to the Swmwy, ASME Cade Commit•
ue for Pressuro Plpmg m cue of The Ametiosn SXWty of
MochL.al Enp 6mm United FASm Bring Canter, 333 East
41th Sums. Nm York, H.Y. Ie01t

Register, February, 1981, No. 338
13011er and Pressure Vessel Code
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AN ASIERWA\ NATIONAL STANDARD
POWER PIPING

PART 6 SYSMMS

100	 GENERAL

This Power Piping Code is one o(several Sections of
the American Society of hfechanical Engineers Code
for Pressure Piping, 831. This Section is published as
a separate document for convenience- 	 -

Standards and Specifications specifically incorpo,
rated by reference into this Code are shown in Table
126.1. It is not considered practical to refer to a dated
edition of each of the Standards and Specifications in
this Code. Instead, the dated edition references are
included in an Addendum which will be revised twice
yearly.

100.1	 Scope

100.1.1 This Code prescribes minimum require-
ments for the design, materials, fabrication, erection,
lest 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-
erly of and within the buildings of the users.

Piping as used in this Code includes pipe, flanges,
boiling, gaskets, valves, relief devices, fittings, and the
pressure containing parts of other piping components.
It also includes hangers and supports and other equip,
meet items necessary to prevent overstressing the pres-
sure containing parts.

Rules governing piping for miscellaneous appurle-
nances, such as water columns, remote water level in-
dicators, pressure gages, gage glasses, tic-, are included
within the scope of this Code, but the requirements for
boiler appurtenances shall be in accordance with Sec-
tion I of the ASME Boiler and Pressure Vessel Code,
Para. PG-60.

The users of this Code are advised that in some areas
legislation may establish governmental jurisdiction
over the subject matter covered by this Cade. However,
any such legal requirement shall not relieve the owner
of his inspNition Tnpanslhdities specified in Para.
136.1.

122	 DESIGN REQUIREMENTS
PERTARVING TO SPECIFIC
PIPING SYMNIS

12211	 Roller External Piping; In
.	 Accordance With Para. 100.1.2(A) -

Sets^ Ftedwater, 8lowoff, and
Drain Piping	 ..	 . .

122,1.1 CeaeraL The minimum pressure and
ttmpenture and other special requirements to be tiled
in the design for scram, feedwater, biowofr, and drain
piping from the boiler to the valve or valves

ra-	
required

rs.by Pa	 122.1 defined in Pa	 100.1 2(A) shall be as
specified in the following psragnpbs.

(A) Expected maximum sustained conditions at
pressure and temperature are intended to be selected
sufficiently in excess of any expected operating condf.
lions, not ncensarily continuous, to permit satisfactory
operation without operation of the overpressure ptotec-
lion 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 Sttings attached to the pres-
sure *+^• for di6ereat pressure levels 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 kss than that required for the ex•
perttd maximum sustained conditions of pressure and
temperature to which the abutted pressure pan is sub-
jected except when one or more of the overprotection
devices coverod by Para. PG-67.3 of Section I of the
ASME Boiler and Pressure Vessel Code is in operation.
The steam piping shall empty with the requirements
for the maximums sustained conditions as used in this
paragraph. or for the design throttle pressure puts 5%.
whichever is greater. "Expected maximum sustained
conditions of pressure and temperature' are intended
to be selected sufficiently in excess of any expected
operating conditions, not oecnaarily continuous, to
permit satisfactory boiler opmdoo without operation
of the overpressure protection devices.

(C) Provision shall be made for the expansion
and contraction of piping connected to boilers to limit
forces and moments transmitted to the boiler, by pro-
viding substantial anchorage at suitable points, so that
there shall be no undue strain transmitted to the
boiler. Steam reservoirs shall be used on steam mains
when heavy pulsations of the steam currents cause vi-
bration.

Register; February, 1984, No. 338
Soe , er
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râ) Stresses due to hydrostatic dead shall be taken
into account. These effects include the a'tight, con.
tents, and method of support.

!E) The ailowablc working pressure of a corm.
gated pipe shall be computed as for the original pipe
from which the corrugated pipe is made, based on the
dimensions of the straight uncorrugated sections. If the
corrugations are thinned down in the process of menu.
facsurr, the thickness ofsuch corrugations shall be used
as the thickness of the pipe.

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

(F.1) welding to a nozzle or socket welding fitting;
(F.1) threading into a lapped opening with a

threaded fitting or valve at the other end;
(F.3) screwing each end into tapered Hanger,

fittings, or valves with or without rolling or peening;
(F.4) bolted joints including those ofthe Van Stone

type

(F.5) blowofr piping of firetube boilers shall be At-
tached in a=rdance with Para. 122.1.I(F.2) if exposed
to products of combustion or in accordance with Pam.
122.1.1(F.2), (F.3), or (F.4) if not so exposed.

(G) Nonferrous pipe or tubes shall not exceed 3 in.
NPS in diameter.

(111 American National Standard sh"n flanges
not exceeding 4 in. NPS may be attached to piping or
boiler nozzles by double fillet welds provided the
throats of fillet wetds are not less than 0.7 times the
thickness of the part to which the flange is attached.

(11 Hub-type flanges shall not be cut from plate
material.

(31 American National Standard socket welded
flanges maybe used in piping or boiler nozzles provided
the dimensions do not exceed 3 in. NPS for Class 600
and lower and 2q in. NPS in Class 900 and 1500.

122.13 Steam Piping
(A) The value of P to be used in the formulas in

Para 104 shall be as follows.
(A.l) For steam piping connected to the steam

drum or to the superheater inlet header up to the first
stop valve in each connection, the value of P shall not
be less than the lowcm pressure at which any drum
safety valve is set to blow, and the S value shall not
exceed that permitted for the corresponding saturated
steam temperature.	 -

(A.1) 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 pros
vidcd in Para. 122.1.2(A.4) shall be not teas than the

luwesl pressure at which any softly valve on the super-
beater is set to blow, or not less than 85% of the lowest
pressure at which any drum safety valve is set to blow,
whichever is greater, and the S value for the material
used shall not exceed that permitted for the expected
steam temperature.

(A.3) For steam piping between the first stop valve
and the second valve, when one is required by Para.
122.1.7, the value of P shall be not less than the ex-
pected operating pressure or 850 of the lowest pres-
sure at which any drum safely valve is set to blow,
whichever is greater, and the S value for the material
used shall not exceed that permitted for the expected
steam temperature.	 -

(A.4) For boilers installed on the unit system fi.e.,
one boiler and one turbine or other prime mover) and

mprovided with automatic combustion control equip-
mtnt responsive to steam header pressure, the value of
P for the steam piping shalt be not less than the design
pressure at the throttle -inlet plus 5%, or not less than
850 of the lowest pressure at which any drum safely
valve is set to blow, or not less than the expected maxi-
mum Sustained pressure at any_point in the piping sys-
tem, whichever is greater, and the S value for the mate•
rial used shall not exceed - that permitted for the
expected steam temperature at the super-heater outlet.
For forced• raw steam generators with no fixed steam
And waterline, the value of P shall also be no less than
the expected maximum sustained conditions.

(A.5) The value of P shall not be taken at less than
100 prig (700 kPag) for any condition of service or
material.

(Bl Figure PG69-t of Section 1 of rht ASME
Boiler and Pressure Vessel Code illustrates a typical
form of flange for use on boiler shtils for pasnng
through piping, such as feed, surface-blowoff ronnte-
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. 122AA(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 4sed-

122,1.3 Feedwater Piping
(Al The value of P to be used in the formulas in

Para. 104 shall be as follows.
(A.1) For piping from the boiler to and including

the required stop valve and the check valve, the vatue
of P except m permitted in Para. 122,1.3(A.7) shall
exceed the maximum aHnwable working pressure of 1he

Register, February, 1984, No. 338
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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 bode: and econo-
mixer, this paragraph shall apply only to the piping
from the w4norrum inlet header to and including the
required stop valve and the check valve.

(AIJ For piping between the required check
valve and the globe or regulating valve, whoa re-
quired by Para 122.1.7(13), and including any bypass
piping up to the shuto(r valves in the bypass. the
value of P shall be eta kss than the pressure re-
clotted to feed the boiler.

(A3J The S value used, except as permitted in
Pan 1241.3(A.7), shall not exceed that permitted for
Litt temperature of saturated steam at the maximum
ailowable working pressure of the boiler.

(AV The value of P in the formula shall not be
taken at less than 100 psig (700 kPag) for any condition
of service or material, and shall never be kiss than the
pressure required to fend the boiler.

(4.5) While the tbickness given by the formula is
theoretically ample to take taro of bah bunting pres

-sure and material removed in threading, when steel
pipe is threaded and used for faedwater piping under
prwure in excess of 100 psig (700 kPag) with a water
lemperatt re of 22gF (IOSC) Led over, it shall be scam.
less of a quality at least equal to ASiM A 53 or A 106
and of a weight at least equal to Schedule to pipe in
order to furnish added mechanical strength.

(A61 When threaded brass or copper pipe is used
for these senixs and pressuxe•tempezatore conditions,
it shall be in accordance with presaure and temperature
classification permitted for these materials by other
paragraphs of this Code and shall have a wall thickness
at least equal to that required for steel pipe ore corre-
sponding nonrinal size.

(A T) In a forced flow steam generator with no
fitted steam and water line, the value of P for (cedwater
piping from the boiler to and including the required
stop valve may be in accordance with the requirements
of Pan 122.1.1(B).

W) For bodm baving a water•heating sudsy of
not mots than 100 sq it 49.3 m'). the feed piping and
connection to the boiler shall not be smaller than 45 irL
NPs. For boiim having a water-heating surface more
than t00 sq ft (9.3 ms. }, the feed piping and connection
to the boiler shall not be less than qa in. NPS.

122.1,4 Blowoff Piping
(A) SlownSpipsn$udcdnedasapipeconnWedla

a boiler and provided with valves or cocks through
which the water in the boiler may be blown out under

pressure, excepting drains such as are use4 on water
columns, gage glasses, or piping to feed-water regula•
tars, etc., used for the purpose of determining the oper-
ating condition of such equipment. Piping connections
used primanly for continuous operation, such as
deconcetttrators on continuous blowdown systems, arc
not classed as blowoSs; but their pipe connecrions and
all fittings up to and including the fint 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 o€ a
boiler, up to and including the blowinT velvets) or
cock(s) shall be designed in a000rdanee with the foilow-
ing-

(R )1 Tire value of P to be used in the formulas in
Para 104 shall exceed the maximum allowable working
pressure of the boiler by either 2$% or 225 psi (1550
kPa) whichever is leas. but shall not be less than 100
prig (700 kPag),

(E2) The allowable stress value for the piping
marerisAs shall not exceed that permitted for the tem-
perature of saturated steam at the machnum allowable
working pressure of the boiler.

(AJ) All pipe shall be steel. Galvanized wrought
iron and galvanized steel pipe and fittings shall not be
used for blowoff piping. Whm the value of P does not
exceed 100psig (700 010 the Stings shall be brortre,
cast iron, malleable iron, ductile iron, or steel- When
the value of P exceeds 100 prig 4700 kPag), the Strings
shin be ste tJ, and the thickness of pipe and fittings shalt
not be less than that of Schedule 80 pile.

(B.JI When the value of P does noc exetcd 200 prig
(1400 kPag), the valves or cocks shall be bronze, cast
iron, ductile iron, or steel. For values of P higher than
100 psi& (700 kPag) but not exceeding 200 psig (1400
kPaS), the valves or cocks shall, if o(cact iron. be equal
at kart to the requiremrnts of the Amcricart National
Standard for LTass 250 as given in fable 126.1 and if
of brooz4 steel. or doctik iron construction. shalt be
equal to the requiremmta of the Stsndatda as given in
Table 126-I or Pari 1231_&

to t) For values of P higher than 200 prig (1.100
Wag), the valves or cocks shalt be of steel eanstruction
equal at least to the requirements of the American
National Standard for Class 300 and shall conform to
the required American National Standards in Table
126.1

(C) Each boiler except forced-claw steam gentra.
tors with no feed steam and water line, and high tem-
perattue water boilers shall have a twttom blown$ pipe

Register, February, 1984, No. 338
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fitted with a vah'e or cock in dirNt connection with the
lowest water space praclicabl e-

(D1 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 c oc ks con-
forming to the requirements of Para- 122.1 ] ( C) or w tih
drain valves conforming to Para. 122.1.5.

(E) The minimum size cf pipe and fittings shall be
I in., and the maximum size shall be 2 1z tn. The follow-
ing exceptions are permitted.

(rc V For miniature boilers, the excep tion permu-
ted by Part P13NI of Section I of the ASME Bo il er and
Pressure Vessel Code applies.

rEl) On boilers with 100 sq It 19.7 m : ) of heatmg
surface or less.  the minimum size of p i pe and fit ti ngs
may be a i in

1Fj The bottom blowoff pipes of traction andIvr
po rtable boilers shalt have at feast one slow or quick-
opening blowoff valve or cock conforming to the re-
quirements of Para_ 12l.I.W.3).

1G1 The blowoff piping beyond the blow off valvNsI
described in Para. 122.1.4161 Is classttied as nonboiler
exte rnal piping. As requirements are g iven m Para.
122-2-

122.1.5 Boller Drains

(Al Ample drains shall be provided, where re-
quired, to permit complete drainage of all piping.
superheaters, w'aterw'alls, water screens. integral &uno-
mizem high temperature water boilers. and ail other
bo iler components to which water may collect Dram
or blowoff valves or cocks shall be provided as neces-
sa ry. All dram lines, including pipe, fittings, and salves.
shall comply with the regmremewS for seam p:pmg or
water piping accord€ng to the service.

f.4.1) Fach superheater shall he equipped will. at
least one drain so located as to most effcclively provide
for the proper opera tion of the apparatus-

(A-2J Each high temperature water bo iler shall
have a bottom drain connection 1 in minimum pipe
size, fitted with a valve or roc k to direct connooton
with the low est water space practicable

(B) When the valve or valves far watemaihs,
water screens, and integral economizers to Paras-
t22-L54A) and 122.1.4( 13) are not intended for hhs-
wo1T purposes but are intended For use only as a drain
valve when the boiler rs not under pressure, a single
shutoff valve rs accepiAhle, provided It r, A type that
can be leaked rn the clslsnl posi tion. it provided a
Wank Is msened to -I Ilanged and Kilted :on-
rimium Ntcated on the downstream side of the sahe.
When such a angle valve to used, it and not be de-

.rgned specifically for hlowod ,enre but ,hall Fe ade-
quate for the pressure and temperature co€€dnion, m
which the boiler operate,

122.1.6 Beilet Fxternal Piping -'i liscellaneous
Systems

r.4r Matenah. de ign. fabncauon, evamnmion.
And erection of pip i ng for miwellaneous axasones.
such as water level indicators. eater ze+ umns. gage
cocks, and pre. sure gag es. shall be in xcordance with
the applicable sections of this Case

'R! The value .,f P to he used m the Formui- in
Para. 104 shall be not less than the mas€mum aih,w ahle
working pressure of the honer exept A, pr,mded nv

Para. 1_2.1.NB1.

r('r Valve requirements for wJltr ie,el :udicstor+
or water column, vl,r W gage glass and gage cock
requirements. minimum line sires, and .pedal piping
eonfigurauotts requred spec ifrcAl ly list clean ing, acce>,.
or reliab il it y shall he in J,coraance with Para PG-nv
of Stcnon t of the ASME !loner Ind Pressure Vosei
rode

122.1.7 Valves and Fitrimgs. The minimum pres-
sure and temperature ra ting for all rakes and firtmas
to ,team. fcedwatei, blowoff, and miscellan eous piping
shall be equal io the pressure and temperature spe hied
for the Connected piping on the side that has the higher
pressure. except that in no case shall the pressure k
less than IW psrg . -RI I, Pag), and for pressures not
eNo" ng I W pog j'00 kP3F) In ieedwaler And hlowoti
service. the valves and hlrmgs,hail ter equal at least  to
the requireme nt s of the Amencarl National Standards
for Class 125 ca s t uon or Class 140 steel

,AI Stesrn Sror 1,11ea
r.4. Il Each b„ der discharge outlet. except afely

sahe or safet y relief ,ahes, or reheater mlei and outlet
conneotions shall he fitted with a .Top .al,e locAled at
an accessible pomi in the steam-dehven line and Aa

near the boiler nuzzle as roc corrvcnsent And practicable.
When such outlets are over : to NPS, the salve or
valves used on the ainnectioir shall he of the .wlside-
sc rcw-a rid-yoke nsmg-mcm type s,v as io indicate Irom
s dts[anu by the posnnm oftts stem whether It tsd,vsrd
or open, and the wheel our be earned either on the
yoke or a

tt
ached A, she stem A plug ,ctvk-type salve

may be used prow€dell the plug Ti held in place M A
guard ar gland, the %Ahe is eq uipped i„ indica te fro nn
A distance whether it ch ell or open. and the valve
. equipped with a ;law-.,penusg mechAnt,m. In the
case ssfa single holler wad pnnie mover mstalla ti e, n_ the
stop va[ve required herein may ;k e . mnted pro, €ded the
prime maser thhntic sake €s syulpped wnh an mJrca-

Kegiitler, February, 198.1. No. 338
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for to show whether the valve is open or closed and is
designed 10 withstand the required hydrostatic pressure
tat of the boiler.

(A.1) When butlers are connected to a common
header, the connection from each boiler having a nun-
bole opening shall be fitted with two stop valves having
an ample Free-blow drain between them. The discharge
of this drain shall be visible to the operator while
manipulating the valve. The stop valves shall consist
preferably of one automatic nonretma valve (set next
to the boiler) and a second valve of the outride-screw-
and-yoke type or two valves of the outride-screw and•
Yoke type shall be used.

(,1.31 When a second stop valve or valves is re-
quired, it shall have a pressure rating at lease equal to
that required for the expected steam temperature and
pressure at the valve, or the pressure rating at least
equal to 359e 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.

(,L4) All valves sod fittings on steam lines shall
have a pressure rating of at (cast too psig 4700 kPag)
in accordance with the applicable American National
Standard.

(B) Feedaurer Palm
(Al) Excot for high temperature water boilers

complying with the requimmeau of Para.
172.1.7(8.6) and for forced-flow steam generators
with no fixed steam and water he complying with
the requirements of Para. 122-1.7(B.7), the feed pipe
shall be provided with a check valve near the boiler
and a valve or cock lies Para. 122.1.7{C5)) between
the check vdve and the boiler. When two or more
butlers are fed from a common source, there shall also
be a globe or regulating valve on the blanch 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 fad
piping, the We shall be under the disk of the valve.
On single boder-mibine unit installatiorss the boiler
feed shutoff valve may be located upstream from the
boiler feed check valve,

(A2) When the supply line to a bode is divided
into brweb feed connections and all such connections
are equipped with slop and check valves, the stop and
check valves in the common source may be omitted

(A3) If a boiler is equipped with a duplicate feed
arrangement, each such arrangement shall be equipped
as regwrcd by these rules.

(A4) A combination stop-and-chcck valve in

which there is only one seat and dislr. and a valve

AN AMERICAN NATIONAL STANDARD
MWF.R PIPING

stem is to close the valve when the sum is
screwed down shall be considered only as s stop
valve, and a check valve shall W installed as Other-
woe provided-

1A5) Where an economizer or other feedwater-
heating device is connected directly to the boiler with.
out intervening valves, the feed valves and check valves
required shall be placod on the inlet of the economizer
or feedwaier-heating device.

(Ad) The recirculating return line fora high tem.
perature orate. boiler shall be, provided with the same
stop valve, or valves, required by (8.1) 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
valve shall not be a substitute for a stop valve-

(A71 A forced-door steam generator with no
fixed steam and water 6ne shall be provided with 3
feedwater stop valve or valves complying with re-
quirements of 122.1.7(8.1) through (8.6) above. Thu
stop valve and all piping between the valve and the
boiler shall conform to the rules of this Code. A
check valve near the boiler or feed stop valve, and
within the scope of this Code, u not mandatory pro-
vided a check valve having a pressure rating no ku
than the boiler islet design pressure, is installed at
the discharge cf the boiler feed pump or elsewhere
in the ftedwitur line between the feed pump and the
feed Stop valve.

(C) Blo wfj valirr
(CD 5traight•run globe valves of the ordinary

type as shown is Fig. 122.LUC) sketch (1) and valves
of such r}Te3 that dams or pockets can exist for the
cotlectlon of sediment shall no; be used on suchcunnec•
tions-

1C1) Straightway Y-type globe valves as shown in
Fg. 122.1.7(C) sketch (2) or angle valves may be used
in vertical pipes, or they may be used in honzontal suns
of piping provided they are so ccnstrucled or installed
that the lowest edge of the optnsng through the seer u
at least 25%of the tnsidediameta below the center line
of the valve

(C i) The blowoff valve or valves and the pipe be.
iween them and the hoikr shall be of the sane size
except where a larger pipe for the return of condensa•
ava is used, m provided in Para 122.1.7(C-3)-

IC4) On all butlers, except those used for high
temperature water, traction, and/or portable purposes,
when the allowable working pressure escecds 100 prig
(700 kPag), csch bottom hlowcd pipe shall have two
slow-0peamg valves, or one slow-opening valve and a

Register, February, 1994, No, 338
Boiler and Pressure Vessel Code
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FIG. 122.1.7(C) TYPICAL GLOBE VALVES

quick-opening valve or a cock complying with the re- 0)	 Safely ! uhvr
quirements of Paras. 122.1.4(A.6) and (A.7). ID 1 1 	Safet y' naves, relief sahes, And safety relief

(C 5)	 If a blowoff cock is used, the plug shall . be valves shall conform to the requirements of Paras
held in place by a guard or gland. The plug shall he .PG-67, PG-68. P0,69. PG- 70. PG-71, and PG-'Z of
distinctly marked in line with the passage. Secuonlofthc AS,MEWtlerand Pre ure Ves&wl Code.

(CO	 A slow-opening valve is a valve which re-
quires at least fire 360Weg. turns of the operating .
mechanism to change from Poll-tloscd to full-opened
and vice versa.

(C.7)	 On a boiler having multiple blowuff pipes, a
single master valve may be placed on the common
blowoff pipe from the boiler, in which nic onl y one
valve on each individual blowoff is required_ In such a
Case tither tht master valve or she individual valves or
cocks shall be of the slow-opening type.

(C S)	 Two independent slow-opening waives, or a
slow-ripening valve and a quitk-opening valve or cock
may be combined in one body and may be used pro-
vided the combined Biting is the cquivalenl of two inde-
pendent slowopening valve& or a sbwopening valve -
and a quick-opening valve or cock, and provided fur.
ther [hat the failure of vne to operate Cannot aired the
operation of the other.

(C 9)	 The bottom blowoff pipes of every traction
andlor 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.ID)	 Only oot blowoff valve, which shall be of a
slow-opening type, is required nn forced circulation
and electric boilers having a normal water content not
tscceding LOO gal (3601).

Register, February, 1984, No. 338
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125,6	 Prepare War Piping

Pressure relief piping within the scope of this Code
shall be supported to sustain reaction force& and shall
conform to The following requirements. 	 -

IM6.1 Plpiag to Ptetaure•Rellering Safety N.
rigs. There shall be no interverung stop valves b e,

tween piping being protected and its protective device
at devices¢

122.6.2 McUrge Piping from Prewire-Relieving
Setty Deritts

W Theft shall be no intcr ming stop valve be-
tween the protective device or devices and the point of
discharge

(B) When discharging directly to the atmosphcrc
discharge shad not impinge on other piping or equip•
meri t and shall be directed away From platforms and
other areas Used by personnel.

(CJ It is itd that individual discharge
lines be used, but if two or more rebd^ are com-
bined, the discharge pi ping shall be designed with
sufficient flow area W prevent blowout of steam of
other duids.

Sectional areas of a discharge pipe shall not be less
than the full area of the valve outlets diwharging
thereinto and the discharge pipe shall be as short and
straight as possible and so arranged at To avoid undue
suftsea on the val ve or valve_

M) Discharge lines from prmumratvmg safety
devices within the scope of thu Code shad[ be designed
to facilitate dramage-

r61 Wbw the umbrella or dnp pan type of connec•
non is used, the discharge ptpmg shat] be so designed
ar to prevent binding due to expansion movements

69 Drainage shall bo provided to remove water
collected above the safety valve seat.

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