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PART 1
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 aceeptable 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) Alteratmns to
boilers and pressure vessels, with the exception of rerating with no physi-
cal change in the boiler or pressure vessel, shall be performed by an or-
ganization in possession of a valid ASME certificate of authorization,
provided the alterations are within the scope of such authorization.

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

2. The stampmg 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
botler or pressure vessel shall be as follows:

RERATED BY

PSI AT F
{(MAWP) (Temp)

(Date Rerated)

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

|

ALTERED BY

PSI AT F
(MAWE) (Temp)

{Manufacturer's Alteration Number, if used)

L (Date Altered}
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(¢) A copy of the original manufacturer’s data report and any reguired
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 not exceed 120° F. If
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
MAWP and the temperature to 120" F for the close examination,

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

syr]e 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 expandeéd 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.

{(e) Replacement of heat exchanger tube sheets in accordance with the
original design, ‘

(d)' Replacement of boiler and heat exchanger tubes where welding is
inv_olved. :

{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 o 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, ina
boiler. ' '
_ 2. Replacement of a shell or head in accordance with the originai 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 instaliation of a 3-inch pipe
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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 pateh to a boiler or preésure vessel, |

{j) The replacement of a shell course in a cylmdrlcal pressure vessel.
(k) Welding of gage holes. [ .

I Weldmg of wasted or distorted l]ange 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, (&) Toi merease the maxlmum allow—
able working pressure or temperature of & botler or pressure vessel re-
gardless of whether or not a physieal change was made to the boiler or
pressure vessel,

(b) The addition of new nozzles or openings in a bo1ler or pressure ves-
sel except those classified as repairs.

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

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

(e) The addition of a pressurized jacket to a pressu're' vesse_lf

' (f) Replacement of a pressure retammg: part ina preééure vessel or a
boiler with a material of different nominal strength or nomlnal compom-
tion from that used in the-original design.

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

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

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

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

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

Register, February, 1984, No, 838
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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 {1 Wis, Reg. No.
Heating Boiler {0 NB No.
Pressure Vessel {1 Serial No.
Miniature Boiler (] Other
Mid. by:
Work completed by contractor
~(Name)
Address:
(Zip}
Located in the plant of
(Name of owner)
Address:
{Zip)
Description of repair:

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

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

{Name of Welder )
who has made the fest 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-
seribed in this report. Furthermore, neither the inspector nor the inspector’s employer shall he
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 liabiﬂty as may be provided in a policy of
insurance which the inspector’s insurance company may issue upon said object and then only
in accordance with the terms of said policy.

Authorized Inspector—Wis, Com, No. Employed by
Date
SB-190
Rev, 1979
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History: Cr. Register, April, 1961, No. 84, off, 5-1-61; r. and recr., Register, May, 1974, No.
221, eff. 6-1-74; am, (1) and (2), er. (3), Register, May, 1978, No. 269, fi, 6-1-78; r. and recr.,
Register, June, 1980, No, 294, ff. 7-1-80; am. form, Register, February, 1982, No. 314, eff, 3-
1-82; r, and recr. {2) {b), cr. {(4) (f) and (g}, am. (5), Register, February, 1984, No. 338, eff, 3-1-
84,

TLHR 42,02 Hydrostalic test or nondestruetive 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 160% of the maximum allowable working pressure. In lieu of a
hydrostatic test, if approved by the authorized inspector, radiographic
testing, ultrasonie testing, or other applicable nondestructive testing of
the repair may be utilized. Such tests shall be applied after the repair has
been completed. o

Nole: Where water is used in a hydrostatic test, the temperatuere of the water should not be
Tess than 70° F and the maximum temperature during inspection should not exceed 120° F, Ifa
test is conducted at 1-3% times the maximum allowable working pressure (MAWP) and the
owner specifies a temperature higher than 120° F, the pressure should be reduced to the
MAWP and the temperature 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, off, -174, : : _

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 recr., 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 preseribed in section I1X of the
ASME code. '

(2) WELDING TESTS; RESPONSIBILITY; INSPECTOR'S DUTY. Preparation
of welding procedure specifications and the conducting of tests of proce-
dures and welders shall be the responsibility of the party undertaking
repairs or alterations, Before repairs or alterations are started, it shall be
the duty of the inspector to be satisfied by examination of the written
welding procedure and records of 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 ecall for and witness the
making of test plates by any welder, at any time, and to observe the
physical testing of such plates.

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

ILHR 42.07 Cracks, permissible welded repairs. A repair of a defect,
such as a crack in a welded joint or base material, shail not be made until
the defect has been removed. A suitable nondestructive examination
method shall be used to assure complete removal of the defect. If the
defect penetrates the full thickness of the material, the repair shall be
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made with a complete penetration weld such as a double butt weld or a
single butt weld with or without backing,

Note: Before repairing a cracked area, care should be taken to mvestlgate its cause and to
determine its extent. Where clrcumstances indicate that the crack is laketi to recur, considera-

tion should be glven to removing the cracked area and installing a pateh or other corrective
measures,

(1 Cracks in unstayed shells, drums or headers of boilers or pressure
vessels may be repalred 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 erack shall not exceed 8 inches. Cracks of a greater length
may be welded, provided the complete repair is radiographed and stress
reh&\:eél in accordance with s. ILHR 42.14, See Fxgure 2 for acceptable
methods,

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

{8) 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 Iigure 3 for acceptable methods,

2‘.;‘illst&urg‘r Cr. Reg:ster April, 1961, No. 84, eff. 5-1-61; 7, and reer., Register, June, 1880, No.
e _

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 F‘Igure 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 mches to any
knuckle. See Figure 5 for aceeptable methods.

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

(4) Edges of butt straps or of plate laps and nozzies or connections
attached by riveting may be restored to original dimensions by welding,
Seal welding shall not be used except with the special approval of the
aunthorized inspector, and in no case where cracks are present in riveted
areas, See Flgure 7 for aceeptable welding methods,

(5) Wasted flange faces may be cleaned thoroughly and met 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 caleulations in
accordance with the provisions of the applicable section of the ASME
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code. Wasted flanges may also be remachined in place without building
up with weld metal provided the metal removed in the process does not
reduce the thickness of the flange to a measurement below that caleu-
lated above, Flanges that leak because of warpage or distortion and that
cannot he repaired shall be replaced with new flanges that have at least
the dimensions conforming to the applicable section of the ASME code.

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

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

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

Histoty: Cr, Register, April, 1961, No, 64, eff. 5-1-61; am. (2), Register, Mag, 1974, No. 221,

eff, 6-1-74; am. (1) and (2), Register, May, 1978, No. 269, eff, 6-1-78; r. and recr., Register,
June, 1980, No. 294, eff, 7-1-80. .

ILHR 42.10 Maferials. 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
he 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 0.835% shall not be welded. )

History: Cr. Register, April, 1961, No. 64, ¢ff. 5-1-61; am., Register, May, 1974, No, 221, eff,
6-1-74; r. and recr., Register, June, 1980, No. 264, eff, 7-1-80.

Register, February, 1984, No. 338
eBgzi)iler and Pressure Vessel Code




62 WISCONSIN ADMINISTRATIVE CODE
ILHR 42
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Fire Cracks at Girth Seams Circumferential Cracks at Girth Seams

Cracks in Stayed Plates . Fire Cracks at Door :Openings

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

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

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

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

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

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

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

FIGURE 2 — RIVET AND STAYBOLT HOLE CRACKS

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




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 63

_J |

ILHR 42

Cauntton: Buccessful perform-
ance of this repair requlres a
duoctile weld free from slag in-
clusions, voids, cracks or other
detects, .

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 sldes
of the plate, Thermal stress re-
Heving {3 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
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RIVET & STAYBOLTS

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

b, Threaded staybolt holes should
be retapped after welding,

c. Rivet holes should be reamed
after welding. - .

© d. Welding should not cover rivet
or staybolt heac[s.

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 wiil not be im-
paired,’ Where extensive weld build-up is employed, the lnspector may require an
appropriate method of NDE for the complete surface of the repair.

FIGURE 4 — WELD BUILD-UP OF WASTED AREAS
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STANDARD
MANHOLE QPENING

TBacking Ring ‘

=L D=

Pressure Side

A badly wasted manhole flange may be removed and replaced with a ring-type
frame as shown above. The requirements of ¥ 2, /55," 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.

-Qriginal edge ofopening
— Ring

{

Minlmum lap
V2" {12.7 mm}

Pressure Side

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

FIGURE 5 — REPAIRS FOR ACCESS OPENINGS
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FIGURE 6~~CORRODED AREAS

"Corroded Area around
manhole or handhole open-
ings.

Corroded area shall be thor-
oughly cleaned before ‘welding.
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size the permissible area ¢f an unreinforced opening or exceeding in averapge
depth 504, of the plate required thickness shzll be "built up” by welding.
Larger areas in vessels which are subject to internal corrosion or crosion
it where the required thickness would be satisfactery for the pressure,
can be built up nnder this rule.
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SEAL WELDING OF CAULKING EDGES

cﬁ

©C 000000 O0OO0

Cautlon.—KEeal welding shall not be applied If c¢cracks are present in

Indication ) of vperslstent or recurring leakage may be a slgn of
craclking, No welding shall be applied untll a carefu! examination—
inetuding removal of rivets {f necessary—has been made of such areas,

Seal weldlng shall be applied in one light layer if practlcable but not
more than two layers shall be uged.

Throat Approx. 18 in. (3.2 mm}

NS

TYPICAL RIVET JOINT SHOWING SEAL WELD

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

Prior to welding, the area should be examined by an appropriate method of NDE
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
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Tubes may be seal wclded 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 layets 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
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ILHR 42.11 Replacement pressure paris. 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 othér 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, N R
" Note: Examples inelude seamless or welded tubes or pipe supplied separately or in bundles;

forged nozzles; heads or tube sheets forged or machined from a singlé piece of material; subas-
semblies of tubes or pipe attached together mechanieally, - : : A

(2) WELDED PARTS NOT REQUIRING INSPECTION. Replacement parts
which will be subject to internal or external pressure and that are preas-
sembled by welding, but on which shop inspection is not required by the
ASME code, shall have the welding performed in accordance with see-
tion IX and other applicable sections of the ASME code. The replace-
ment part assembly identification shall be suppiied 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 seetion of the ASME code. c . :

'Nole.: Exaniples include boiler furnace panel wall or foor asseﬁlb]iés; prélabricated openings
in bo_iler furnace walls such as burner openings, air ports, inspection openings or soot blower
openings, . . i . : :

(8) WELDED PARTS REQUIRING INSPECTION. Replacement parts which
will be subjeet 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 8B 190 “Report of Welded
Repair or Alteration™, o

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 froin 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. :

IHistory: Cr. Register, April, 1981, No, 64, eff. 5-1-61,
ILHR 42.13 Preheating. (1) GENERAL. Preheating may be required dur-

ing welding to assist in completion of the welded joint. Where deemed
necessary, advice shall be sought from a qualified source,

Note: See ASME code section VIII Appendix R for further explanatory information.
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(2) PR};‘HEAT AND INTERPASS TEMPERATURES. The welding procedure
specification and gualification for the material being welded shail specily
the preheat and interpass temperature requirements.

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

1ILHR 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 conSldered
necessary by the authorized inspector. - '

(2) ALTERNATIVE METHODS, Under certain conditions, postweld heat
treatment as outlined above may be inadvisable or impractical. In such
instances, any other method of postweld heat treatment or special weld-
ing method acceptable to the inspector may be used, Examples of special
welding methods for PI and P3 materials are described -in sub. (3).
Where deemed necessary, competent technical adviee should be obtained
from the manufacturer of the obJect or from another gualified source.
When sueh 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 eonducive
to stress corrosion cracking or, in some cases, to hydrogen enbrittlement.

(a)} Method 1, Higher preheati lemperaiures. 1. Materwt applicabil-
ity: P-No, 1,8,

2. Method delails. Preheat the materials to be welded to at least 300" F
and maintain this temprature during welding, The 300° F temperature
should be checked to assure that 4 inches of the steel on each side of 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 temiperature range of 300° F to 400° ¥ has been shown
by some laboratery tests to be the equlvalent 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 noteh duetility in the as welded conditlon 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 shal 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,

¢. When the temper bead method is used, it shall require the approval
of the department. The inspector shall assure that the method has been
qugliﬁed in accordance with the guidelines of section I1X of the ASME
code.

ister, 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 he 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 femper-
ing of the pricr beads and their heat affected zones, :

¢, Step 3. Heat input shall be controlled within a speeified 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 austenitie
stainless steels, It shall not be attempted except in accordance with the
recommendations of the manufacturer of the material or the require-
ments of s. ILHR 41.10.

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

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

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

ILHR 42.15 Welded patches, (1) FLUSH OR BUTT WELDED PATCHES. (a)
The weld around a flush pateh 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 patehes shall be subjected to an
appropriate nondestructive examination which shall be consistent with

tlée original construction requirements, See Figure 9 for acceptable meth-
ods,

(b) In some situations it is necessary to weld a flush pateh 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,
eff. 8-1-74; r. and recr., Register, June, 1980, No. 294, eff. 7-1-80; am. (2), Register, February,
1982, No. 314. efi, 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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except that stress relieving other than thermal may be used as prowded
ins. ILHR 42.13 [42.14], . _

29?18?'; i]r Reglster. April, 1961 No. 64, eff, 5-1-61 r. and rect., Register, June, 1980, No,
5 € -1.8

ILHR 42, 17 Addiuonal acceptable repalr methods, Repalrs and repair
methods not covered in this ehapter may be used if acceptable to the
inspector, Somé addltlonai methods are illustrated in Figures 12 and 13,

Hlst&)r : Cr, fRegister. Aprl] 1961 No. 64 elf 5—1—61 t. and reer,, Regisler,June, 1980 No
4, @
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FLUSH PATCHES IN UNSTAYED AREAS

o .0 o O

s ofs00000dbo

FLUSH PATCHES IN STAYED AREAS

Before installing a flush patch, the defective metal should be removed until sound
thetal 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 seams should come between staybolt rows or riveted
seams,

Patches should be made from material that is'at {east equal in quality and thickness
to the original material,

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

FIGURE 9 — FLUSH OR BUTT-WELDED PATCHES

Register, February, 1984, No, 338
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! Bevel outside
‘ 25°.35°
|
|
Weld
inside —-- -
DETAIL OF
PATCH
FRONT AND SIDE VIEW SIDE VIEW SHOWING
QOF TUBE 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 méde' from tube material of the same type, diameter and
thickness as the one being repaired, :

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

¢. The gas tungsten arc welding process should be used for the initial pass on the
inside of the tube and for the initial pass joining the patch 10 the tube.

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

FIGURE]I ) — TUBE WINDOW PATCHING METHOD

Register, February, 1984, No. 338
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Patehes shall be of maute-
rial equal to the original in
quality and thickness,

If area to be patched In-
cludes a riveted seam rivets
shall be removed bhefore
patch is applied and new
rivets driven before patch is
welded at edges.

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

Lap Fillet Welded Patch in
Unstayed Area

S ——e.

) A lMuw Lar

FIGURE 11--LAP~FILLET WELDED PATCHES
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1., Flush Butt Welded Head

With this repalr the old head is cut close to the point of tangency
of the knuckle of the flange and the new head, previously driiled for
tube holes and beveled for adequate welding groove is butt welded to
flanged sectlon of old head, Pack up ring, inserted in sectiona i neces-
sary, shall be used to Insure weld penetration for full head thickness.

2. Lapped and Fillet Welded Head

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

3. Segmental or Pie-Shaped Buit 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

0O NOT USE BACKING RING IN AREA
SUBJECT TO RADIANT HEAT

ALTERQMNATE END ASSEMBLIES FOR RINGED FURNACZES

1
TUBSS AND/OR STAYS "N

S

.

TYPICAL END PLAIN END FURNACE

Ct.OSURE FOR
RINGED FURNACES

Longitudinal seam in furnace double butt-welded and thermaliy
atress-relieved, For repalr, final jolnt to each head may be stress-
rellaved by pesning, Furnace may be welded Into a riveted boiler by
uslng adaptable end closures. Ringed furnace shail be thermally stresa-
relleved after longitudinal seam and rings have been applied.

FIGURE 13--SUGGESTED FURNACE RENEWAL

Register, Febroary, 1984, No, 338
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PART 11
RIVETED REPAIRS

ILHR 42,18 Riveted paiches. When riveted patches are used, they shall
be designed and applied using methods acceptable to the department,
Note: Inforimation 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.

Hisiory: Cr. Register, April, 1961, No. 64, eff, 5-1-61; r. and recr. Register, June, 1988, No.
204, 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).

" ‘History: Cr. Register, April, 1961, No, 64, eff, 5-1-81; r. and recr. Register, June, 1980, No.
294, eff, 7-1-80,

ILHR 42,20 Pressure test, The authorized inspector may require a pros-
sure test, as specified in s, ILHR 42,02, after completion of a riveted re-
pair.

History: Cr. Register, April, 1981, No. 64, eff, 5-1-61; r. and recr. Register, June, 1986, No,
204, 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 recr. Register, June, 1980, No,
294, eff. 7-1-80.

PART IHI
'RERATING OF A BOILER OR PRESSURE VESSEL

"ILHR 42,22 Rerating of a hoiler or pressure vessel. (1) Rerating of a
boiler or pressure vessel by increasing the maximum allowable working
pressure or temperature shall be considered an alteration and may be
done only after the following requirements have been met to the satisfac-
tion of the department:

(a) Revised caleulations verifying the new service conditions shall be
requested from the original manufacturer and shall be made available to
the authorized inspection agency. Where such caleulations 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) Al reratings shall be established in accordance with the require-
ments of the code to which the boiler or pressure vessel was built, or by
computation using the appropriate formulas in the latest edition of the
ASME code if all essential details are known to definitely comply with
the latest edition of the code (table 41,10-A).

{e) Current inspection records verify that the hoiler or pressure vessel
is satisfactory for the proposed service conditions,

(d) The boiler ot pressure vessel reratiﬁg is acceptable to the autho-
rized inspeetion agency responsible for the object.
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(2} The requirements of s. ILHR 42.01 (2) (b), (¢} and (d) shall be met
and an alteration report shall be submitted in accordance with s, ILHR.
42,01 (5).

ilistory: Cr. Register, April, 1961, No. 64, eff. 5.1-61; r. and recr. Register, June, 1980, No.
294, off, 7-1-80,

PART IV

SECONDHAND VESSELS—PORTABLE BOILERS

ILHR 42.25 Application. Sections ILHR 42.26 through 42.33 shali 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. "

TLHR 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.
6-1-74; am., Register, June, 1980, No. 294, «ff, 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 recaleu-
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.
IL.HR 41.63 through 41.656 and ss. ILHR 41.71 through 41,75 for such
caleulations,

History: Cr. Register, April, 1981, 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 indieating 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 o 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 scam hoilers. 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 16
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 s prohibited,

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

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

ILHR 42.31 Inspection and testing. (1) Every secondhand vessel shall be
inspected and given a hydrostatic pressure test at one and one-half times
the working pressure at its new point of installation location hefore it is
placed in operation. The test shail be w1tnessed 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 hydrostatic test, the temperature of the water should not be
less than 70° F and the maximum temperature during inspection should not exceed 120°F. If a
test is conducted at 1% times the maximum allowable working pressure (MAWP) and the

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

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

ILHR 42,32 Insiallation, Except for vessels exempted in 5. 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, ¢ff. 6-1-81; am,, Register, May, 1974, No. 221, eff,
6-1-74; am. Register, February, 1982, No. 314, eff, 3-1-82,

ILHR 42.33 Portable hoilers. 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 reguirements 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, N 0. 64, eff, 5-1-61; r. and recr. Register, February, 1982,
No. 314, eff. 3-1-82.

PARTYV
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 workihg pressure of pressure
vessels in petroleum refineries,

ilistnry: Cr. Register, April, 1961, No, 64, eff, 5—I—Gi;afn., Register, May, 1974, No. 221, eff,
6174,
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ILHR 42.36 Inspeciion; general. (1) Vessels that are inspected in ac-
cordance with the procedures described herein will be acceptable; how-
ever, other procedures approved by the department may be used.

(2) New vessels shall be permitted to operate within the conditions for
which they were constructed as determined in s, ILHR 42.40 or, in cases
where the provisions of s, ILHR 42. 39 (1) (e) apply, for an initial period
during which corrosion rates are determmed as specnﬁed ins, ILHR 42.39
(1} (e).

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

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

(6) 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 mspectmn shall be estabhshed for the
new serviee.

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

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

History: Cr. Register, Apri), 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221, ff,
g—gh‘?«iﬂr a;‘ld recr, Reglster, May, 1978, No. 269 efi. 6-1-78 r.{2), Register, June, 1980, No.
4, eff, 7-1-80.

ILHR 42.38 Inspection records. {1) A p'ermanent and progressive record
shall be maintained for each vessel. This record shall include the follow-
ing:

(a) Manufacturer s and owner’s serlal numbers,
(b) Location and thickness for eritical points at all inspeetions.

(e) leltmg metal temperature and location on vessel, if such temper-
ature is below -20° F',, or is a factor in establishing the allowable workmg
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
wodrkmg %ressure with reference {o the specific edition of the code or
codes use

* For a vessel deslgned 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, 50), all
conditions should be recorded.

Reglster. February, 1984, No, 338
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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 folowing 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 caleulation
of service rating of all components.

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

TLHR 42.39 Determiuation 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, i

(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. 5-1-61.

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

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

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

(4) The “net discarding thickness” for a vessel or zone, as referred fo
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 practmal thmkness permitted by the provisions of s,
ILHR 41.50.

{6) 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).

(¢) 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-
ston 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 mspected and tested
at intervals as necessary to maintain the equipment in a safe operating
condition, The intervals between inspections should be determined by
experience in the particular service concerned. Other pressure relieving
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devices, such as rupture disks, shall be given a thorough examination at
intervals determined on the same basis,

(%) 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 shali be given an mspectlon before
again being placed in service, -

History: Cr, Register, April, 1361, No. 64, eff, 5-1-61.

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

(a) The depth of eorrosion in vessels subJected to corrosion service
may be determined by gaging from uncorroded surfaces within the ves-
sel, when such surfaces are avatlable 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 huttons 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 fuily corrosion-resistant and if accel-
erated corrosion does not oceur 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 thé corrosion-susceptible surfaces,
before corrosion starts, at suitable intervals to a depth equal to the metal
thickness allowed for corrosion, and to plug these holes with protective
material that can be readily removed to determine from time to time the
loss in metal thickness as measured from the bottom of these holes.

{¢) When the depth of corrosion eannot 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 openmgs are available, such measurements may be taken through
these openings.

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

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

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

{b) The lesser of % the vessel diameter, or 40 inches, in the case of
vessels with inside diameters greater than 60 inches-—except that if the
area contains an opening, the distance within which thicknesses are aver-
aged on either side of such opening shall not extend beyond the limits of
reinforcement as referred to in 5. 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 arcin 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 cirele does not exceed 2 inches.

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

ILHR 42,42 Correclion of corrosion rate. If, upon measuring the wall
thickness at any inspection, it is found that an inaccurate rate of corro-
sion has been assumed, the rate to be used for the next period shall be
increased or may be decreased to conform with the actual rate found.

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

ILHR 42.43 Inspeclion for defecis, (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 eracks 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}, hammoer testing, pressure testing, exploratory chipping, ete. All of
these methods should be considered as auxiliary to careful visual exami-
nation, The extent to which one or more of them should be used in any
given case can be determined only by the exercise of mature judgment
based upon the details of circumstances encountered. Adequate surface
preparation is {requently 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 eircumstances
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involved, but may require wire brushing, sandblasting, chipping, or
grinding, or a eombination of these operations in addition to routine cle-
anings,

(8) If it is found that external or internal coverings, such as insulation,
refractory protective linings, corrosion-resistant linings, ete., 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, nermally are permitted
to remain on a vessel'surface, it is particularly important to determined
whether such deposits adequately proteet the vessel surface from deteri-
oration; this may require thorough removal of the deposit in selected
critical areas for spot-check examination. Where vessels arfe 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 oceurring 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 shail 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 he
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 ecracks and for other defects such as may have been uncov-
ered by the progress of corroston. 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 ealked edges.

(¢) 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.
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(b) The inspeetion 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.

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

ILHR 42,45 Pressure relief devices. The safety valves and other protec-
tive devices, such as rupture disks and vacuum valves, where used,
should be checked to see that they are in proper condition. This inspec-
tion, in the case of valves, will normally include a cheek on their opera-
tion at the set pressure, a check that the proper spring is installed for the
service, and an examinafion 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, 5-1-61.

ILHR 42.46 Temperaiure measuring devices. Temperature measuring
devices used for determining metal temperatmes shall be checked for ae-
curacy and general condition.

Hislory: Cr. Register, April, 19681, No. 684, eff, 5-1-61.

ILHR 42.47 Allowable operation bhased on inspection data, Defects or
damage discovered during the inspection shall be repaired in accordance
with ss, ILHR 42,50 through 42,63, or shall constitute a basis for redue-
ing the allowable working pressure in aceordance with s. ILHR 42,48, or,
as a final resort, for retiring the vessel from service.

History: Cr. Register, April, 1961, No. 84, 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, reinfiorcement of openings, ete.) 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, exeept 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 ia a governing factor in establishing the maximum allowable
working pressure, consideration shall be given to whether, and to what
extent, corrosion will change the pessible modes of failure through such
joints, Also, even though no additional thickness may have originaily
been provided for corrosion allowance at such joints, eredit 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.

Eﬂtiss;ofii: Cr. Register, April, 1961, No. 84, eff, 5-1-61; am. (1), Register, May, 1974, No, 221,
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 hydrostatie pressure test at the
time of each’ inspection at a pressure not less than 1.50 times its design
pressure, or a pneumatic test not less than 1,10 times the design pressure,
suitable correction being made in either case for differences in tempera-
ture between design and test conditions, Vessels whose main joints are
100% radiographed are exempted from this requirement,

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

ILHR 42,50 Field repairs; general. No repairs, additions, or alterations
shall be made.until the proposed methods of execution have been consid-
ered and approved by the inspector. Other methods may be used if sub-
mitted to and approved by the department, All such 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. :

%Iis!ory: Cr. Register, April, 1961, No, 64; eff. 5-1-61; am,, Register, May, 1974, No. 221, eff.
-4, : ) .

ILHR 42.51 Defects in welded join{s ard 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 5. ILHR 42.57, or by riveting a reinforcing plate which
meets the requirements of s. TLHR 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. 84, eff. 5-1-61.

ILHR 42.52 Corrosion pits. Isolated corrosion pits may be filled with
weld metal deposited in accordance with the requirements of s, ILHR
42,57, Such pits shall be cleaned to sound metal before welding.

History: Cr. Regi_ster. April, 1981, No, 64, eff, 5-1.61.

ILHR 42.53 Thickness gage holes. (1) In corroded vessels subject to
rapid stress fluctuations, the holes drilted through the vessel wall for
measuring thickness in accordance with s, ILHR 42.41 shall be closed by
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welding which complies with s. ILHR 42,57 and provides complete pene-
tration and fusion for the full depth of the hole. .

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

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

JLHR 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 ecalculations 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 caleulated as above. -

(2) Warped flanges which cannot be re-machined, or flanges which
have become distorted because of exeessive tightening of bolts, shall be
replaced with new flanges which have at least the dimensions conforming
to 5. ILHR 41.60, welded on in accordance with the requirements of s.
1ILHR 42,57, . ;

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

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

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

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

ILHR 42,56 Inadequaie holling material. Defective bolting material
shall beRreIi]aced with suitable material which meets the requirements of
s. ILHR 41,50,

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

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 ean be constd-
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 41,60, When preheat is used as an alterna-
tive for thermal stress relief as provided above, the stress relief factor
may be continued.

ﬁli(i;sgo%: Cr. Register, April, 1961, No. 64, eff, 5-1-61; am. {2), Register, May, 1974, No. 221,
eff, 6-1-74,
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ILHR 42.58 Applying patches to vessels hy welding. (1) Patches to be
welded to vessel walls shall be made of material equivalent to the mate-
rial of the plate to be repaired. If a flush patch is to be installed in a vessel
with welded longitudinal joints, a type of joint shall be used which has a
joint factor (efficiency ) as high as the original longitudinal joint, If a flush
patch is to be installed in a seamless section, a double welded butt joint
shall be made,

(2) If a lap patch is applied, welding shall be performed in the same
manner as for a reinforcing plate around an opening, and the proportions
of the pateh shall be determined as outlined in s, ILHR 41.568. 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 pateh 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
jmin!; used shall have at least as high an efficiency as the riveted longitudi-
nal joint,

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

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

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

ILHR 42,60 Applying palches fo vessels by riveting. The application of a
riveted patch shall be made in confomity with the rules given ins. ILHR
41.50 for reinforcing plates attached by riveting.

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

ILHR 42,61 New connections. (1) New connections may be installed on
vessels provided the design, loeation, 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.

Hll(l;sio;y: Cr. Register, April, 1961, No. 64, eff, 5-1-61; am. (1), Register, May, 1574, No. 221,
eff, 6-1-74,

ILHR 42.62 Calkin§ riveted vessels, Rriveted joints may be made tight
either by mechancial calking or by metallic are seal welding in accord-
ance with s, ILHR 41.50 after carefully cleaning the seam and cleaning
around the rivet heads,

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.
ILHR 42.63 Pressure (est afier 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 ANSI/JASME B31.1. This information has been in-
cluded to provide a general idea as to the requirements of these codes and
standards. Users of this information must be cautioned that these ex-
cerpts do not provide complete guidelines for inspection, installation, op-
eration and manufacturing.

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

EXERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION 1
POYER BOILERS

1920 ENITION
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ILHR 42 ¢

This Code covers rules for construction of power boilers,t
elotric boilers,? minlature boders® and high-tamperature
water boikerst 10 be used in sebonary senvice 1ad taclude
those power bollers usad in kocomtive, portable, and

trection service. Reference to a puragraph includes all the

subparagraphs and subdivisions under that parsgraph,

The Code does not contain rules to covér all duaily of
design and comtruction. Where complets details are pot
given, it iy intended that the ounofacturer, sobjerd to the
approval of the Avtborized Inspector, shadl provide detuils
of dexign and construceion which will be &s tafe 14 ctherwise
provided by the rules in the Code.

The scope of jurisdivtion of Section [ apptics 10 the boilir
proper und to the boiler external piping.

Superbeaters, &ooomizery, and other pressure pasts
connecied directly to the boiler without interveaing valves
shall be coasidéred a8 parts of the boller proper, ind their
coraatruction shill conform to Section I rulbes.

Boiler eattmal piping shall be consdersd 2+ that piping
which beging where the boiler proper terminates at:

fo) the fint cimumferenriu Joint for welding end tonpec-
tions; or

1bf e face of lhe dret fange in bolted Asnged connec-
tions: or

{c} the st threaded joint in that 1ype of sonnection; and
which extends up 10 and including the valve of vaives
required by this Code.

ASME Code Centification (including Date Forms snd
Code Symbol Stamping), and/or inspection by the Autho-
rized Inspector, when required by this Code, 1s requirad for
the boiler proper and (e boiler external piping-

Constryction Tules for matecals, daign, fabdication,
installation, and testing of the boiler external piping re
contained in ANSI B31.1—Power Piping. Piping beyond the

TPawer boskt—a boiler ia which steam or otber vipor i gencrated
At presgare of more than 13 pai (100 kPa)

*Eksctric boiler—a power boiler or a high tempernture water boder
in which the source of heat fs electricity.

IMinisture boddt—a power boder or a hightemperature water
boaler in nhchlhe&mxuwMu?Mszuew enctedad.
‘High-testperaiure water boder——a water boder falended for
operibon A préssures 1a excesy of (60 pu (1200 kPa} aad/er
temperatuies in 2xoess of I30F (121C).
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 vilve or valves required by Ssction 11 20t within the toope

of Section I, and it is not the Eatent that the Code Symbol
Stamp be applied te such plpmgo:my«hap(pmp

. The materiad for forosdcitealation bollers, boilers with no
fxed steam mnd water line, and high-temperarere water
boifers shall eonform Lo the requirements of the Code. All
other requirements shafi alio be met except where they relete
16 special fettures of constiuction made secessary in boikers
of these (ypes, and 1o accessories that ard manifenly oot
aeeded or used in conneclion with such boikrs, mch m
water gages, water columns, and gage cocks. .

Rebeaters recefving stsem which hay passed through pant
of & furbine or others prime mover and separutely flred steam
superheaters which wre pot integral with (he boider are
coauidersd fired pressure vessels and their construction wull
comply with Code requirements for superheatens, incloding
safety devioes. Piplng between the rebester connections and
memrhmwmhaprmmmhmwﬂhhthcmpenf
the Code.

A presruss veusl in which steam is geoeraied by the
spplication of heat resulting from the combuation of fued
{sotid, Lmﬂd.orgumu)shﬂlbechueduaﬂmduum
boller.

Unfred pressure veasels in which steam s geperated shall

be ¢lessed gy wnfited wesm boilern with the foliowing
exteptions:
fa} Vessls known a8 evaporators or heat exchangers.
{B) Vessels in which steam is generated by the use of beat
resuiting from operation of & processing tyslem coataining &
aumber of pressure vessels sach as used in the manvfacture
of ¢hemical and petrofeem products.

Unfired sweam boders shall be consiructed uader the
provisions of Section I ot Section YIIL

Expansion tanks required in coanection witl high-temper-
ature water boilers shall be constructed to the requirements
of Sectien [ or Saction VHIL

A pressure vessd] in which an organic £aid b vaporized by
the application of heat resulting from tse combastion of fuel
(solid, lguid, or gaseous) shalt be comstructed under the
provisions of Section 1. Yesssls in which vapor is generated
incidental 10 1he operation of 2 processing system, coatain-
ing a numbec of pressure vessels such a3 used in chemicat
and petroleum manufacture, are not covered by the rules of
Section I
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PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION

GENERAL
PG-1 SCOPE

The requirements of Part PG apply to power boilers
und high pressure, high-temperature water boilers and
1o parts and appurtenances thereto and shall be used
in conjunction with the specific requirements in the
applicable parts of this Section that pertain to the
methods of construction used.

PG SERVICE LIMITATIONS

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

(2} boilers in which steam or other vapor is
generated 4t & pressure of more than 15 psig (103 kPa
gage);

(b) high-temperature water boilers intended for
operalion i pressures excosding 160 psig (00 kPa
gage} and/or femperatures exceeding 250°F (121°C).

22 For servicss below thoss specified in PG-2.1 1
is jntended that rules of Section IV apply; however,
boilers for such strvices may be constructed and
stamped in accordancs with this Section provided all
applicable requirements are mey,

13 Itis not the intent of these rules to cover coil-
type bot water boilers without any steam space where
waler fashes into steam when released through a
marually operated noxzale for cleaning machinery,
equipment, buildings, ete., unless one of the following
limitations is exceeded: -

fa) ¥ in. (1% mm) diameter fubing or pipe size with
00 drurns or headers attached;

{3} nominal water containing capacity not exceed-
ing 6 gal (23 B;

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

fd} steam not generated within the coil,

Steam cleaners exempt by thls clssification shall be
provided with sdequate safety relief valves an
controls, :

BOILER EXTERNAL PIPING
AND BOILER PROPER
CONNECTIONS

PC-58 OUTLETS AND EXTERNAL
PPING :

$8.1 Genera). The rules of this subparagraph
apply 10 the boiler externat piping as defined in the
Preamble,

$8.2 Boiler External Piplog Connecticns to Boll-
ers, All boiler extermal piping connected to a boiler for
any purpose shall be attached {0 one of the types of
joints Listed in PG-$59.1.L1, PG-59.1.1.2, and PQG-
59.1.1.3.

383 Boller External Piping. The following defines
the Code Jurisdictional Limits of the boiler ¢xternal
piping systeras, including general requirements,
valves, and inspection. The limils are also shown in
Fig. PG-58.3.1 and Fig. PG-38.3.2, The materials,
design, fabrication, installation, and testing stall b in
accordance with ANSI B31.1.1977, Power Piping,
including Addenda through the Sammer 1979 Adden-
da and including 1he applicable B3f.1 Code Cases.

$8.3F The steam piping connected to the boiler
drum or to the superheater outlet header shall extend
up 1o and including the first stop valve in each
cosnection, excepl a8 required by PG-58.3.2. In the
cass of & single boiler and prime mover instatlation,
the stop valve required herein may be omitted provid-
ed the prims mover throttle valve is equipped with an
indicater 10 shaw whether the valve is open or closed
and is designed 10 withstand the required hydrostatic
pressuse test of the boiler.

$8.3.2 When two or more boilers are connected
to & commen sieam header, the connection from ¢ach
boiler having a manhole opening skall be fitted with
two stop valves having an ample free-blow drain
between them. The boiler externat piping includes all
piping from the boiter proper up to and including the
second stop valve and the fres-blow drain valve.

Register, February, 1984, No. 338
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g. PG-54.3.1 SECTION | — POWER BOILERS
VENTS AND
|HSTRU|‘I€N\'DT!ON
1
SINGLE INSTALLATION PG-71
i aman § QETRTE R
PQ-95.3.2
MULTIPLE INSTALLATION
; porcp e
cowounmoaﬁ}: & e — | il EviL e ATORS PG-60
SATURATED CRATN e II ] §
- SUAFACE JLOW
CONTROL ﬂ’%\”gs pg-54.37 o CBEPS"I;INUM
- SREUICAL FEED
VENT MLET MEADER PRUM SAUPLE
- lifuted] & —-—
£
oRAR prepnrery — 5007 MLOWERS PG- 443

= SINGLE IMSTALLATION

WAy STESM ——
P5-583,
=181 15007 QUOWERS PG -4 %
+

3
PG-58.3.2 1NULT}PLE INSTALLATION
ORAIN

) = — — SINGLE BOILER
REGULATING VALYE

BOLER MO

-i-—- WO’%O:OREO IIL ]

BOLERKQ. 2
4 | smbai—Jo-d stuncz
o
(ST R T " £n /Reaunmcww:
L
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o uLTLE ER BOILER HOLT i

IHSTALLATIONS 22| songanaz  EOERS LD FAOU
gg Wo« ACOHUON $OURCE

ORAIN Lo -——-

PG+23.3.7

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSISITY

Bciler Froper — The ASME Eo&hr e Prmum Vl-u!i Code (ASME 8PYC)

has totsd i and ity (refer to

Section | Preambie. iounh parsgragh).

e Goilat Externbl Piging snd Joimt — Tha ASME BPYC hes totst sdministra-
tive jurisdiction {mandstory cetification by Coda Symbol siamping, ASME
Oats Fexma, tnd Authosited Inspaction] of Boiler Extemal Pipiag sod Jodnt
Tha ASME Soctien Comwmittss B31.1 has bt sadgred technical maponsibiliny.
(Aafar 1o Saxtion | Preamidi, Mifth, sixth, and sventh persgrephs sod ANSI/ASME
8311 Scopt. parsgraph 100,1.2A.1 Applicsbid ANSI/ASME B31.4 Editions and
Addenda sct riferanokd in Section |, PG48,

O = —  Non-Boilar Extemal Piging #nd Joint « Mot Section | jursdiction (ses appliceole
ANSIJASHE 631 Codal,

FIG. PG-583.1 COOE JURISDICTIONAL LIMITS FOR PIPING — DRUM TYPE BOILERS

Register, February, 1984, No. 338
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Turbing vaies or
cods 110p valve

PG-59.3.1
Suparhbirter
c:j*:)% [ Turbing

== Toequipmant

b = e e e e

LERTET X

|

|

|

|

- |

S 9~ — ‘

Conwention 1

wnd rackant e i

wetion Stertup systsm _,I-—L
MIy vary to suit - ~

boiter manufacturer

1 Condsnsar
/!
St
—— TN
Bk T
- \-/\Boi!arlndpumo
£y '
(}.———W-m_ 'l-"}"'_——l.
~ L J
Altrnates -
PG58.3.6

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

~——— Boiles Propsr — The ASME Boder and Prassute Vessal Code (ASME BRVD)
hay oW sdministrative jurisdiction and fechnical reapontibility {refer to
Section F Preamble, fourth paragraph).

@———  Boiler £xternal Piping and Jolnt — The ASME BPVC has totel administra-
tiva jurisdiction (mand y cartification by Cods Symbol stamping. ASME
Duta Ferme, and Authorized Inspection} of Baiter Extesnal Piping and Joint.

. The ASME Section Committes B3t.1 has baan serignsd technicsl reiponnibaity,

[Refur ta Section | Prosmbty, fifth, tixth, snd seventh parsgraphi and ANSIJASME
B31.1 Scopt, pérspraph 100.1.2.4.) Apoticsb's ANSIJASME B31.1 Editiont and
Addends ans raferanead in Sattion [, PG53.3.

Q== —  KNon-Bolltr Extemal Piping and Joint — Mot Section | jurisdiction {s2a sppticabla
ANSHASME 831 Code).

FIG. PG-58.3.2 CODE JURISDICYIONAL LIMITS FOR PIPING — FORCED-FLOW STEAM GENERATOR WITH

NO FIXED STEAM AND WATER LINE

. Register, February, 1984, No, 338
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PG-S.3.3.PG-59,1.

3833 The feedwater piping lor all boilers,
except high-temperature water boilers and forced-Bow
seam generators complying with PG.58.1.5, shall
axtend through the required stop valve and up to and
ineluding the chieck valve dxcept ay required by PQI-
$8.0.4. On a single boiler-turbipe unit instailation the
beiler feod shutoff vilve oy be located upstream from
the boiler feed check valve.

If & foodwater bester or hedters meeting the
requirements of Part PFH are installed between the
required stop vaive and the boiler, and are Sited with
isolation and bypass valves, provisions must be made
to prevent the feedwater pressuse from exceeding the
maximum alloweble working pressuts of che piping or
feedwater heater, whichever is. kss, Coatrel and
interlock systems are peraitied in order to prevent
OVeTpressure,

4334 When two or more bailery are fed from a
commen warce, the plping shall be up to sad
including a globe or regulating valve located between
thé check valve required in PG-38.3.3 and the source
of supply. If tha regulating valve is squipped with an
iolation valve and s bypass valve, the piping shall be
op to and including both the Bolation valve down-
stream from the regulating valve and the shusoff vaive
in the bypass,

$8.3.5 The fuedwater piping for 8 forced-flow
steam generator with no fxed steam and water line
may terminate up io and inciuding the stop valve near
the boiler and omitting the chack valve near the boiler,
provided that a check valve having a pressure rating
no less than the boiler intet design pressute i nytalled
at the discharge of the boiler feed pump or sltewhere
in the feodline betwesn the fesd pump and the feed
stop valve. If the feedwater heater(s) is fitted with
isolstion and bypass valves, tha applicable require-
ments of P(3-58.3.3 must be red.

383.6 Thba blowod plping for all boilers, except
foroed-flow steam generators with 0o flxed steam and
wraterlive, high-tempersture witer boilers, and those
und for trection and/or portable perpotes, when the
allowruble working pressure eaceeds 100 psi (690 kPa)
shall extend through and including the seoond valve,
The blowof piping for all traction and/or portable
boilers and for forced eirculation and eloctric boilers
having & normsl water content not exceeding 100 gal
(380 T) are tequired (6 extend through only one valve

$8,3,7 The miscellaneousy piping shall include
the piping for such items as drains, vents, surface-
blowo, s1eam and water piping for water ¢olumns,
gage glasses and pressure gages, and the recirculation

Register, February, 1984, No, 338
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requrn fine for a high-temperature water boiler, When
& drain is not intended for blowoff purposes (when the
boiler is under pressuze) a single valve is accepiable,
otherwise two valves in series are required except as
permitied by PG-38.3.6.

%3.38 Welded piping in PG-58.3.1, PG-13.3.2,
P3-58.3.3, PG-58.3.4, PG-58.1.5, P(3.58.3.6, and PG~
58.3.7 1s also subject to the requirements of PO-104
foz proper Code certification,

PG-39 APPLICATION REQUIREMENTS
FOR THE BOILER PROPER

$9.1. Common 1o Steam, Peedwater, Blowodl, and

Draia Sysema
59,18 Outlets of & boiler to which piping is 10

be attached for any purposs, ind which piping comes
within the Code requirements, shall me#t the require-
mnts of FG-39 and shall be:

59.LLL A tapped opening.

59,112 Bolted fanged jointy including those
of the Yan Stone type.

59.1,1.3 Welding ends of the butt of socket
wekling type.

%3.1,1,4 Piping within the bodler proper may
be expandsd into grooved bolu, seal welded if desired.

. Blowodf piping of iretubs boilers shall be sttached by

threading into & tepped opening with a threaded fitting
or valve st the gther end if cxposed o products of
combustion, or by PG-§%.1.1.1 or PG-39.1,1.2 if not
s exposed (see PFT-49).

50,12 Steam Maing, Provisions shall be made
for the expantion ind coatrsction of steam mains
connected {0 boilers, by providing substantial anchos-
age at suiteble points, 3o that there shall be oo undue
sivain tesnamitted to the boiler. Steam redervoins shall
be used on stesrn maing when heavy pultations of the
stean curTents <avss vibration of the boiler shelf
plates,

39,13 Figure PG-39.1 Mustrates & typical form
of comnestion for use on boiler shells for passing
through piping such as feed, surfacs blowolf connee-
ticas, o, and which permits the pipes’ being thread-
ed in solid from both sides in addition to the
reinforcing of (he opening of the shell, The pipes shall
be artached as provided in PG-59.1.1.

In these and other 1ypes of boilers where both
internal and external pipes meking a continucus
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PG-59.1.3-PG-53.3.4

"FIG. PG-59.1 TYPICAL BOILER BUSHINGS

passage Are employed, the boiler bushing or its
equivalént shall be used.

89,2 Requiremsents for Feedwater Plplag. The
feedwater shall be introduced into a boiler in such a
manner that the water will not be discharged directiy
sgainst surfeces exposed to gases of high temperature
or to direct radistion from the fre. For pressures of
400 psi (2800 kPa) or over, the feedwater inlet through
the drum shall be fitted with shields, sleeves, or other
suitable means to reduce the effects of temperature
differentials in the shell or head. Feadveater, other

than comxbensate returns a3 provided for in PG-39.5.6,

shali niot be introdusced through the blowoff.

59.3 Reguiresmeats for Blowol? Pipisg

$9.3.1 A blowofl as required herein is deflned as
& pipe connection provided with valves located in the
external piping through which the waler in the beiler
msy be blown out under pressure, excepting drains
swh as are used on water columns, gage glasses, or
piping to feodwater regulators, ete., used for the
purposs of determining the operating condition of
such equipment. Piping connections used primarily for
continuous operation, such as deconcentratars on
continsous blowdown systems, are not classed es

blowoffs but the pipe connections and all fittings up ta
and incleding the first shutoff valve shall be ¢qual at
least 1o the pressure requirements for the lowest set
pressure of any safety valve on the boiler drum and
with \be comrespoading saturated-steam tempersture.

$9.3.2 A surface blowoff shall not excesd 2'g in.
pipe size, and the internsl pipe and the términab
connection for the external pipe, when used, shall
form, a continugus passage, but with clearance be-
tween thedr ends and arranged so that the removal of
either will not disturb the other. A properly designed
stee] bushing, simitar te or the equivalent of those
shown in Fig. PG-5%.1, or a flanged connection shall
be used. :

5933 Bech boiler except fotced-fiow steam
generators with no fixed steam and waterling and
high-{emperature water boilers shall have 2 bottom
blowolf outlet in direct connection with the fowest
water space practicable for extemnal piping conforming
to PG-58..6.

8,34 All water wally and warer sereens which
do not drain back into the boiler, and all integeal
economizers, vhall be equipped with outlet connec-

Register, February, 1984, No. 338
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PG50 3. -PG40.1,]

tions for a blowof or druin line and conform to the
requicenaents of PG-58.3.6 or PG-58.3.7.

5935 Except ay permitted for viniatare boilers
in Part PMB, the minimum size of pipe and fittings
shall be [ in., 2nd the maximum size shel] bs 4 in.,
except that for boilers with 100 sq ft (9.3 m®) of
heating surface or less, the minimum size of pipe 4nd
fittings may be ¥% in.

936 Cond fetum ctions of the
same size or lfger than the size hevein specifisd may
be used, and the blowoff may be connected 1o them. In
such case the blowof shall be so located that the
conpection may be completely drained,

59.3.7 A bottom blowod pipe when ¢xposed to
direct furnsce heat shall be protected by Brebrick or
other heat resisting material which it so arranged that
the pipe may be inspectad.

3938 An opening in the boder setting for a
blowol pipe shall be arranged o provids free expan-
sion and contrection.

3.4 Drains

594.1 Ample drains shafl be provided where
required to permit complete druinage of ail piping,
superheatery, waterwalls, water wremns, integral eoen-
omizers, high-temperature water boilers, and all other
boiler components in which water may coltect. Piping
shall conform to the requirements of PG-58.3.6 or
PG-58.3.7.

$5.4.1,1 Each superheater shall be equipped
with at lesst one drain so lecated at to most effectively
provide for the proper oparasion of the apparatus.

$9.4.1.2 Each high-tsmperature sater boiler
thal] kave a ! in. winimum pipe %24 bottom drain
connection in direct connection with the lowsst water
space practical for externaj piping conforming to PG-
837

£9.3 Requirements for Valvea tod Flitings. The
{follawing requirements apply to the use of valves and
Attings in the boiler proper.

5.5.1 Stesam Stop Yalves

$9.5,1,1  If a shutoff valve is used berwesm the
boter and ity superheater, the safety valve capacity on
the boiler shall comply with the requirsments of PG-
§7.2 and PG-70, except as provided for in PG-
39.5.1.2, no credit being taken for the safesy valve on
the superheater, and the superhsater must be eguipped
with safety vaive capacily aar required by PG-63. A
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stop valve is 2ot required at the inlet or the cutlet of &
rehéater or separately fired superheater.

59.5.1.2 When stop vaives are installed in the
water-steam fow path between any two sections of a
{orced-Aow steam generator with no fxed steam and
watstline, the safety valves shall satisfy the require-
meats of PG-67.4.4.

DESIGN AND APPLICATION

PG-60 REQUIREMENTS POR
MISCELLANEQUS PIPE,
VALVES, AND FTITINGS

Piping referred to in this paragraph shali be
designed in ascordance with the applicable require-
ments of ANSE B31L1.

60.1 Weter Laved Indicators

60.L1 Each boiler, except forced-flow stzam
geaerators with no fized steam and waterline, and
high-temperature water boalers of the forced circuls-
tion type that have no sieam and waterline, shall have
at least one water gage glass Boilers opersted at
pressures over 400 pai (2800 kPa} thal be provided
with two waler gage glasses which may be connected
to a single water cofumn or connected directly to the
drum.

Two independent remote level indicators may be
wsed instesd of one of the two required gage glasses for
boiler drum water level indication in the case of power
bovlers with all drum safety valves set at or above XX}
pai (6200 kPa). When both remote level indicators are
in relizble operation, the zage glass may be shut off but
shai] be maintained in serviecable conditioa.

When the direct reading of gage glasy water level is
not readily vitble 1o the operator in iy working area,
two deperdsble indireet indications shail be provided,
ether by transmisgion of the gage glass image or by
remaoie ievel indicators.

The lowext visible part of the water gage glaas shall
be &t Least 2 in. (51 mm) above the lowest permissible
water level, at which level thers will be no danger of
overheating any part of the boiler when in operntion at
that level When remote level (ndication is provided
for the operator in Heu of the gage glasy, the same
minimum fevel reference shall be ¢learly marked

Connectiony from the boiler 16 the remote level
indicator shall be at least ¥, in. pipe size to and
including the 1sclation valse and from there to the
remote leve] indicator at least 4 in. (13 mm) O.D.
tubing. These connections sheil be completely inda-
pendent of other connéctions for any fuaction other
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than water level indication. For pressures of 400 psi
{2800 %XPa) or over, lower coanections 10 drums shall
be provided with shields, sleeves, or other suitable
means (o reduce temperature differentials in the sheils
or heads.

60,12 Forced-flow steam generators with no
fixed steam and water line and the high-temperature
water boiler of the forced circulation type require no
waler gage glass or gage cocks.

60,14 Boifers of the horizontal fretube type
shali 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, Bues, or crown sheets.

60,15 Boilers of locomotives shall have at least
one water glass provided with top and botlem shutoff
cocks and lamp, and 1%o gage cocks for boilers 36 in.
(%10 mm) in diameter and under, and three gags cocks
fos boilers over 36 in. (910 mm) in diameter.

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

The bottom mounting for water glass and for water
column if used must extend not less than 1% in, (38
mm} inside the beiler 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. :

60,16  All connections on the gage glass shall be
not less than % in. pipe size. Each water-gage glass
shail be fitted with a drain cock or valve having an
unrestricted drain opening of not less than Y in. (6
mm} diameser to facilitate cleaning. When the boiler
oprating pressure excesds L00 psi (690 kPa) the glass
shall be furnished with a connection to install a vaived
drain to the ash pit or ether safe discharge poiat.

Each water gage glass shall be equipped with a top
and a bottomn shutoff valve of such through-fiow
construction as (0 prevent stoppage by deposits of
sediments. If the lowest valve is more than 7 fi (2.1 m)
above the fioor or platform from which it is operated,
the operating mechanism shall indicate by us position
whether the valve is opea or closed. The pressure-
femperature rating shalj be at 1¢ast equal to that of the

LHR 42
PG-60.1.1-PG60.2.4

lowest set pressure of any safety valve on the boifer
drum and the corresponding saturated-steam tempera-
are. .
Straight-run globe valves shafl not be used on such
connestions.

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

60,2 Water Columns
60.2.t The water column shall be so mounted
that it will maintain its correct position relative 1o the
normal waterline under operating conditions.

50.2.1 The minimum size of pipes connecting
the water column 10 a boiler shall be | in. For
pressures of 400 psi (2800 kPa) or over, lower water
column conncctions 0 drums shall be provided with
shields, sleeves, of other suitable means to reduce the
effect of temperature differentials in the shells or
heads. Water glass fittings or gage covks may be
connected directly to the boiter.

60,23 The steam and water coansctions to 2
water <olumn or a water gage glass shall be such that
they are readily accessible for intermal 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 tum to permit inspex-
tion and cleaning in both directions, or by using pipt
bends or fittings of a type which does not leave an
inteenal shoulder or pocket in the pipe connection and
with a radius of curvature which will permit she
passage of a rotary cleaner. Screwed plug closures
using threaded connections as altowsd by PG-39.5.3
are acceplable means of access for this inspection and
cleaning. For boilers with all drum safety valves set at
or above 400 psig {2300 kPa). socket-welded plugs
may be used for this purpose in lics of seresied plugs.
The water cofumn shall be fitted with a connection for
a drain ¢ock of drain valve to install a pipe of at least
¥, in, pipe size to the ash pil o other safe point of
discharge. If the water connection to the water column
has a rising bend or pocket which cannot be drained
by means of the watee-¢column drein, an additienal
drain shall bz placed on this connection in order that
it may be blown o 10 clear any sediment from the
pipe.

60,24 The design and wateral of a water
column shall comply with the requirements of PG-42
Water column made of cast iron in accordance with
$A-278 may be used for maumum boiler pressures
not exceeding 150 pst {1700 kPal Water columing
made of ductile iren 10 accordance with SA-395 may
be used for maximum boiler pressures not exceeding
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FIG. PG-60 TYPICAL ARRANGEMENT OF STEAM
AND WATER CONNECTIONS FOR A WATER
COLUMM

350 pei (2400 kPs). For lughe.r presqures, steet
coustraction shall be used.

6018 Shutoff valves shall not be uied in the
pipe connections beiween & boiler and & water column
of berween s hotler tnd the shuted valves required for
tba gxpe glxm (PO-60.1.6), unlesa they are either
outsidegerew-and-yoks or level-lifting type gate valves
of gopoocks with Liver permanently fastensd thereto
12e marked in Ene with their parsage, o of such other
thrxigh-fow coastruction a3 [0 prevent stoppage by
depoaits of sediment, and 16 indlcate by the position of
ths opersting macheniizn whether they are in open or
cloced position; and soch valves or cocks shall be
ocked or sealed open. Where stop cocks are ased they
Mbsot‘uypemlhephghddinplwabya
peard or gland

€016 No outlel sonnections, ¢Xcept for damper
requistov, feedwaler regulator, dnlm.uetmmu,or

shell be pltced on the pipes counecting & watsr

e are
roquired by PG-40.1 wind PO-604 and wre oot
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connecied directly 10 a shell or drum of the boiler,
shalf be connected by ene of the following methods:

£0.3.1.1 The water gage glass or glasses and
gage cocks shall be connected to an intervening witer
column.

60.3.1.2 When only waler gage glasss are
wsed, they may be mounted away from the shell or
drum and the water cofuma omitted, provided the
following requirements are met:

603,121 The lop and bottom pige glass
Bttings are aligned, supportad, ind secured 30 a3 to
maintain the alignment of the gage glass: and

03122 The steam and water counections
are oot et than 1 in. pépe tizs and each water glaws b
provided with a valved devin; and

60.3.1.23 The steam ind water connections
<omply with tha requirements of the following PG-
60.3.2 end PG-60.3.3. .

€332 The lower edge of the steam connection
to & water cobumn or guge glass in the boiler shall not
be bedow the highest visble water level in the water
gige slary. There shall e no sag or offct in the piping
whkhwﬁlpu-mmbammuhuouatnw.

6033 The upper odge of the water coanection
0 & water column or gage glaey end the boiler shall
BoA be above the lowest vizible water fevel in the gage
glesy, Mo part of this pips connection shall be ebove
tha polnt of connection st the water columa.

034 An scoepiable urmangement is shown in
Fig. PG-60.

604 Gega Cocky. Fach poiler {except those not
roquiring water bevel indicatory pec PG-60.1.2) shall
have thres or more gage cocks located within the
visible length of the weter glass, except when the
boiler hes two water glesses located on the same
borizoatal lines.

Boilers not over 36 in. (910 mm) in dlameter in
which the hesting surfecs does not exceed 100 3q ft
(9.3 ) neod kave but two gage cocks.

The gage cock coanections shall be oot less than 14
ia. pipe size.

0.5 Water Froats, Each boiler fitted with a water
jacketed boiler-furnzce mouth protecior, or similar
appliance having valves on the pipes connecting them
1o the boiles shall have these valves locked or sealed
opett. Such valves, when uted, shall be of the straight-
FEY yps.
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60.6 Presivre Gages

606.1 Ezch boiler shail have a pressure gage so
located that it 38 easily ceadable. The pressure gage
shall be installed so that it shail at all dmes indicate
the pressure in the boifer. Each steam boiler shall have
the pressure gage connected Lo the steam space of to
the waier columa of its steam connsstion. A valve or
cock shill be placed ia the gage connestion adjzcent (o
the gage. An additional valve or cock may be Jocated
near the boiler providing it is locked or sealed in the
open pasition, No other shutoff valves shall be located
betwesn the gage and the boiler. The pipe connection
shatl be of ample size end arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connettion shall contain & syphon or squivalent devics
which will develop and maintain & water seal that will
prevent steam from eatening the gage tube, Pressute
gage connections shall be suitable for the maximum
allowable working pressure and temperature, but if the
temnpersture ¢xoteds SO6'F (208°C), brass or copper
pipt or tubing-shall not be used. The connections to
the boiler, except the syphon, if used, shall not be less
than Y in. standerd pipe size but where stezl or
wrought iron pipe or tubing is used, they shall not be
las than % in. {[3 mm) intide diameter. The
minimum size of & typhon, if used, shall be ¥ in. (6
mm) ingde diameter. The dial of the pressure gage
shafl be graduated 10 approximeately double the
pressure at which the safety valve is set, but in no case
to ess than 114 times this pressure.

60,62 Esch forced-flow steam generator with
80 fixed steam and water line shal} be equipped with

pressure gages or other pressure measuring devices
located as follows:

60.6.2.1 Al the boiler or superheater outlet
(following the [ast section which involves absorption
of beat); and

#0.62.2 At the boiler or economizer inlet
{preceding any section which involves absorption of
heat); and

60623 Upstream of any shutoff valve which
may be used betworn any two sections of the hear
absorbing surface,

€063 Each boiler shall be provided with a
valve conpection at least % in. pipe size for the
exclusive purpose of attaching-a test gage when the
boiler is in service, so that the sccurscy of the boiler
pressure gage can be ascertained.

60.6.4 Each high-temperature water boiler shall
have a temperature gage so located and connscted that

ILHR 42
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it shall be easily readable The temperatuse gage shall
be installed so thar it at all times indicates che
wemperature in degrees Fahrenheit of 1he svater in the
bailee, at or o2ar the outlet conmestica.

PG-61 FEEDWATER SUFPLY

61,1 Except as provided for in PG-61.2 and PG-
61.4, boilers having more than 300 sq ft (47 m?) of
water-heating surface shall have at least two means of
feeding water. Except as provided for in PG-61.3, PG-
61.4, and PG-61.5, each source of feeding shall be
capable of supplying water 1o the boiler at a pressure
of 3% higher than the highest satting of any safety
valve on the boiler. Por boilers that are fired with solid
fuel oot in suspension, and for boilers whose setting or
heat source can continue 1o supply sufficient heat to
cause damage to the boiler if the feed supply Is
intermapted, one such means of feeding shall be steam
operated.

612 Bxcept as provided for in PG-61.1, a beiler
fired by gasoous, liquid, or solid fuel in suspension
roay be equipped with 4 single means of fecding water
provided means are furnished for the shutting off of its
heat input prior to the water level reaching the lowest
permissible level established by PG-60.

81,3 For boilers having a water-heating surface of
not more than 100 sq f1 (9.3 m?) the feed connection to
the boiler shail not be smaller than ' in. pipe size. For
boilers having a water-heating surface more thaa 100
sq ft (9.3 m®) the faad connection to the boiler shall
oot be lesy than % in. pipe size. ’

614  High-temperature water boilers shall be pro-
vided with means of adding water 1o the boiler or
systen while under pressure.

61.5 A forced-Bow steam generator with no fixed
stearn 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 sus-
tained pressure af the boiler inlet, as determined by the
boiler Manufacturer, corresponding 1o operation at
maximum designed steaming capacity with maximum
alfoweble working pressure at the superheater outlet.

Register, February, 1984, No, 338
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SAFETY YALVES AND SAFETY
RELIEF VALVES?

BOILER SAFETY VALVE
REQUIREMENTS

61.1 Each boiler shall have at least one safety
valve or sefety relief valve and if it has more than 500
3q ft (47 m?) of water-beating vurface, ot if an electrie
boiler has & power input more than 500 kW, it shail
have two or more safety valves or safety re!.ld' valves
The method of computing the steam-g § capac-
ity of the bm]ershl.llbeng:vmlnA ll.Orpnuﬂmd
VApOfizer generators require special comsideration as
given in Pam PVG,

672 The safety valve or safety relief valve capacity
for each boiler {except a3 noted in PG-67.4) shall be
such that the safety valve, 0¢ valves will discharge ail
the steam that can be genersted by the boiler without
allowing tha presrure to rise more than §9% above the
highest preasure at which any valve is set and in no
cAst 1o more than 6% tbove the maximum ailowable
working prestare. The safety valve or safety celief
valve capacity shall be in compliance with PG-70 but
shall not be less than the maximum designed steaming
capacity 88 determined by the Manufacturer. The
required steam relleving capseity, in Ib/hr (kg/he), of
the safety relief valves on a high-tempersture water
boiler shall be determined by dividing the maximum
output in Broshr (ki/hr) at the boiler nozzle obtained
by the dring of any fuel for which the unit is designed
by 1000.

Any economizer which may be shut off from the
boiler, thereby permitting the cconomizer to becone a
fred pressure vessel, shal] bave one or more safery
retief valves with a total discharge capacity, calculnted
fmmLhemanmumexpectadhatabwtp&oum
Brusbr (/4 as d ined by the Mznufach
divided by [000, ﬁulhsorp&mshﬂlbemwdmthe
stamping (PG-106.4).

The required relieving capacity in pounds per bour
of the safety or safety reflef valves ou a wiate heat
bodler thail be determined by the Manufactarer. When
auritlary Bring is 10 be ased in combination with waste
EBeat recovery, the maximum oufpat shall includs the
effect of such fring in the total required capacity.

P67

VSafecy Vilve An automabc presare refiving &vice acrosiad by
the static presnut gprirem of tha vilve and chanaterived by fall
opening pop sction. It is vaad fOF pan or YEpOT service
Relief Vulve: Ag petoman: pressars refieving device scroated by
ngsuacpmeup-uumehbumewhxhumﬁmhumm
the incresss in pressure over the opening pewmre. [t i wied
! for lgasd service.
Sefecy Rebief Vilye: An wniomatic peesfure-actoaled refiving
devide suitable for wse cither 19 8 safery vadve or redef vilve,
dcpmngeawpﬁnn:n.
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When ausiliasy fAring is 20 be used in place of waste
heat recovery, the required relieving capacity shall be
bated oo anxiliary finng or waste heat recovery,
whichever is higher.

613 Omne or more safety vilves on the boiler
proper shail be set at or below the maximum allosrable
working pressure (excepr ar moted in PG-67.47 If
additional vafves are used the higheat presure setting
shall not exceed the maximum allowable working
pressure by more than 39%. The complete range of
pressure séitings of al] the ssturmted-stesm safety
vilves on a boiler shall not exceed 109 of the highest
pretsure to which any vaive is sst. Pressure stiing of
safety celief valves on high-tempersiure water boilers!®
may ¢xcoxd this 1% range.

674 For a forced-flow steam generator with no
fixed steam and waterline, equipped with automatic
controls and p ive interlocks responsive to steam
presnure, sufety vaives may be provided in accordance
with the above paragraphs or the following protection
against overpressure shall be provided:

674,1 One or more power-actuated presyure
relicving valves'® shalf be provided in direct communi-
cation with the buoiler when the boiler is under
pressure 2ad shall teceive a controf imputss to open
when the marimum allowable working pressure 3t the
yupecheater outlet, a8 shown in the master stamping
(PG-106.3), is exceeded, The total combined relieving
capacity of the power-actusied relieving valves shall
be oot leas than [0% of the matimum design stesming
capacity of the boiler under any operating condition as
determined by the Manufacturer. The valve or valves
shail be located in the pressurs part syytem where they
will relieve the overpressure.

An isolating stop valve of the outside-screw-and-
yoke type may be installed between the power-actu-
aled pressure relieving valfve and the beler to permit
repairs provided an alternate power-acnaated pressure

Usafoty reliel Taltss i Bot weter wrvios Ao more mcepdbie

45d yock effscts shall be takea tntg accogne. Uf the power-actuated
poeasure relieviag valves are sbso powiticued i respacst 1o other
<conun] sigralt, the cootrol impubie [0 preveat overpresiuce thall
ba respoctive ocly Lo prosuere And shall override aay other couirp]
Benction.




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 163

GENERAL REQUIREMENTS

relieving valye of the same capacity is 30 installed as to
be in direct communication with the boiler in accor-
dance with the requirements of this paragraph.

Power-sctuated pressure relieving valves discharg-
ing to intermediate pressure and incorporated into
bypass and/or startup circuits by the boiler Manufag-
turer need not be capacity certified. Instead, they shall
be marked by the valve manufacturer with a capacity
rating a1 a s2t of specified inlet pressure and temperas
ture conditions, Pewer-actusted pressure relieving
valves discharging directly to atmosphere shall be
capscity certified, This capecity certification shall be
conducted in accordance with the provisions of PG-
63.3. The valves shatl be marked in accordance with
the provisions of PG-69.4 and PG-69.5.

61.4.2 Spring-Yoaded safety valves shall be pro-
vided, having a totsl combined relieving capacity,
including that of the power-actuated pressure relieving
capacity iattalled under PG-67.4.1, of not less than
100% of the maximum designed steaming capacity of
the boiler, as determined by the Manufacturer, except
the alternate provisions of PG-67.4.3 are satisfied. In
this total, no credit in excess of 30% of the total
required relieving capacity shafl be alfowed for the
power-actuated pressure relieving valves actuaily in-
stalled, Any or all of the spring-loaded safety valves
may be et above the maximum sliowable working
pressuce of the pans to which they are connected, but
the stt pressures shall be such that when alf of these
valves (together with the power-actusted pressure
relitving valves) are in operation ihe pressure wiil not
rise more than 209 above the maximum allowable
working pressure of any part of the boiler, except for
the steam piping between the boiler and the prime
maover,

6743 The total installed capacity of spring.
tosded safety valves may be less than the requirements
of PG-67.4.2 provided all of the following conditions
are met. .-

&74.31 The boiler shall be of no less steam.
ing capacity than 1,000,000 b/hr (450 000 kg/hr) and
instatled in & unit system for power generation (ie., 2
single boiler supplying a single turbine-generator unit).

6?'.(.3.2 The boiler shall be provided with
sutomatic devices, responsive to variations ir steam
pressure, which include no lesy than all the following:

674321 A contol capable of maintsining
steam pressure at the desired operating level and of
:[mduhting firing rates 2nd feedwater fow in propos-
tion 1o a varisble steam output; and

674322 A control which overrides PG-

ILHR 42
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67.4.3.2.1 by reducing the fued tate and feedwater Bow
when the steam pressure ¢xcesds the maximum
allowable working pressure as shown in the master
stamping (PG-106.3) by 10%; and

67.43.23 A direct-acting overpressure-trip-
actuating mechanism, using an independent pressure
sensing devics, that will stop the fow of fuel and
feedwater 10 the boiler, at a pressuce higher than the
szt pressure of PG-67.4.3.2.2, but less than 209 above
the manimum allowable working pressure as shown in
the master stamping (PG-106.3).

67433 There shall be net kess than two
spring-loaded safety valves and the total rated refiev-
ing capacity of the spring-loaded safety valves shall be
pot less than §0% of the maximurn designed steaming
capacity of the boiler as determined by the Manufac-
turer. These spring-loaded safety valves may be set
above the maximum allowable working pressure of the
parts to which they are connected but shall be set such
that the valyes will Lift at & pressure no higher than
0% above thé maximum allowable working pressure
as shown In the master stamping (PG-106.3).

674,34 At least two of thess spring-loaded
safety valves shall be equipped with a device that
directly tranymits the valve stem liff action to controls
that will stop the Bow of fuel and feecdwater to the
boiler. The contrel circuitry to accorphish this shall
be arranged in a “'fail-safe"” manner (s¢¢ Note).

NOTE: “Fail-safe” shall inédn a cireuitey wranged 31 either of tke
folSowiag:

{1} Energlte 10 trix There shall be st kast (wo sepanite ind
independent trip circuits served by tvo power sources, (o intite
id paform the tip acico One power source shall be a
coatintoosly charged de bettery. The setond source thall be an 2c-
w-dc converter conntcted (o the de 3ysiem o charge the bactery
wrsd capuble of performing the 1rip action. The brip circuits shall be
continnously monitored for dvailabikity.

Et & oot musdatory to duplicate Lbe mechinism that actually
stopa the Sow of futd wsd feedwaler.

(2} Deerergive fo trip: If the clreuits ar¢ wrnaged o swch 2
wiy that a coatinvous supply of power is required to keep the
ciregits ckued and opersting &nd och that any izderuption of
power papply will actuste th¢ uip mechanism, thin s fingle trip
cresit eod dngle power ropply will be eough o meat Lo

s of .

£7.4.3.5 The power supply for all controls and
devices required by PG-67.4.3 shall include at least
one sotnce contained within the samé 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.

6744 When stop valves are instalied in the
waler.steam flow path between any two sections of a
forced-flow steam generator with no fixed steam and
water line:

67.44.1 The powsr-actuated pressure reliev.

Register, February, 1984, No, 338
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ing valve(y) required by PG-67.4.1 shall also receive 2
control impulse to op<n when the marimom glloweble
working preasure of the componeat, having the lowast
pressure level upstream to the stop valve, I3 exceeded;
and

67442 The spring-loaded safety valves shal)
be Jocated lo provide the pressure protection zequine.
ments in PG-67.4.2 or PG-67.4.3.

6743 A relinble pressure-recording device shall
afways be in service and records kept to provide
evidence of conformity to the ebove requirements

615 All safety valves or sfety relief valbves thall
be %0 conatrocted that the faiture of any part cannot
obatrvct tha fres and full discharge of steam aod water
from the valve. Safety vaives shall be of the direct
spring-loaded pop type, with seat inclined at eny angle
between 43 and 90 deg. (7/4 and 7/2 rad), inclusive,
10 the center tine of the spindls. The coeffkient of
discharge of safety velves shali be determined by
eotvs] steam fow meamrements ab & pressure not
more Whan 3% above the pressurs at which the valfve is
set to blow and when adjusted for blowdown in
socordancs with PG-72. The valves shall be credited
with capecities as determined by the provisiom of PG-
.2,

Safety valves or safety selief valves may be ussd
which give any opsning up to the full discharge
capacity of the area of the opening of tha inlet of the
vilve (see PG-69.5), provided the movement of the
steam safety vaive s mich a3 not to induoe Efting of
water in the boiler.

Deadweight or weighted lever safety valves or safety
redlef valves shall nog be wsed.

For high-temperature water boders wifety relief
valves thall be uted. Such valves shal] have & closed
boonet. For purposes of seleation the capacity rating
of such safety celief valves shall bo sxpressed in terms
of wctual ytean flow determined on the same basiy ey
for safesy velves, [n addition tha safey cellef valves
shall be capable of stisfectory operntion when refiev-
ing water at the ssturstion temperwiure carresponding
to the peeesnrs at which the valve i et to blow.

676 A safety valve o1 safedy redlef valve over Jin,
(76 mm) in size, used for pressures grester than (3§
peig (100 kPs gage), shall have s flanged inlet
connéction or a weld-end infet connection, The
dimensions of Banges subjacted to bokler pressure shaft
couform to the applicable American Nuticual Stan-
dards s given in PG42. The facing shall be similae to
those illustrated in the Standard.

617 Safety valves or safety relief valves may have
brovze party complying with either SB-61 or SB-62,
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provided the maximum alfowable stressss and temper-
atures do not exceed the values given in Table PG-23.2
and shali be marked 10 indicate the class of material
used. Such valves shall not be used on superheaten
delivering steam at a temperature over 450°F (232'C)
and 306'F (132'C) respectively, and shall not be used,
for high-temperature water boilers.

PG-£3 SUPERHEATER SAFETY VALVE
REQUIREMENTS

88,1  Every attached superheater shull have ons or
tmore safety valves near the outlet, If the superheater
cutfet header hus a full, free, steam passage from end
to eod and ls 3o constructad that steamn is supplied 10 it
o practically equal intervals throughout its length s
that there iy a usiform fow of steam through the
superheater tubes and the header, the safety valve, or
valves, may be located anywhers o the length of the
beader,

652 The dischargs capacity of the safety vaive, or
valves, on an attached superbeater may be included in
determining the number tnd tize of tha safety valves
for Lhe boller, provided there are no intervening vaives
between the superheater safety valve and the boiler,
2od providsd the discharge capacity of the safity
valve, or valves, on the boiler, as distinet from the
superheater is at least 73% of the sggregats valve
capecity required.

683 Every independently fred superheater which
may be shut off from the boiler and permit the
superheater (o become a fred pressure vewsel shalf
have one or more safety valvey having 3 discharge
capacity squal 1o 6 [b of steam per square foot (29 kg
of steam per m®) of superh surface d on
the side exposexd to the hot gases. The number of
sfety valves installod thall be such that dhe total
capacity s a1 Eaast oqual (o that required.

68,4 Every reheater shall have one or more safty
valves, such that the total relicving capacity s at [aast
amal o the marimum steam fow for which Lhe
redeater is designed. At least ons valve shall be loceted
ou tha reheater outlet. The retiaving capacity of the
valve on the reheater outiet shail be not less than 159%
of the required total. The capacity of rebeater safety
valves shall not be includad in the required relieving
capacity for the boiler and superhéater.

63,5 A s001 blower connection may be artached to
the same cutiet {rom the superhester or reheater that
19 used for the safety valve connection.
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8.6  Bvey safety valve ussd oo & superheater or
reheater discharging sugerheated steam at a tempera-
ture over $30°F (232°C) shall have a cedng, including
the bass, body, and bonnet and spindle, of steed, stoel
1Hoy, of equivilent heat-resisting material.

The velve shall have & Sanged inlet conpection, or a
weld-end inlet conmection. It shail have the seat and
disk of smitable heat erosive and corrosive-resisting
material, and the spring fully expoted vutside of the
valve cating 50 that it shall be protectsd from contect
with tha ascaping stesm.

PG-10 CAPACITY

70.1 The minimum safsty valve or saftty relief
valve relieving capacity for othar than electric boilens,
waste hest boilers, organic fluid vaporizer generators,
and forced-flow steam generators with no Axed sicam
and water liné, when provided in sccordance with PG-
67.4.1, shall be determined on the basis of the pounds
of steam generated pec hour per square foot of boiler
heating surface and waterwafl heating surface, 2y
given in the Table PG-70.

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

Flrelte Watertube
Baiters Baders
Boi'er heating surface .
Hard fired 3 [
Stoker fired 7 8
041, gas, or puhierized fuel fired 8 10
Watera2'l heating surfsce
Hand fired B 8
Steker fired 10 12
Qil, gas, or pulverized Fuel Fired 14 16
KOTE:

Vrhen a boier is Fired only by & 358 having 3 Pt v2'ut Aok in grcess
of 200 Btudcu R, the mincram safely vahe or safety relief vatie
reiieving Capacity may be basad on the values given For hand-fired
bofters abave, -

The minimum safeiy valve or safety reliel valve
relieving capacity for electric boilers shall be 3% 1b
(1.6 kg) /hr/kW inpat. ’

In many cases a greater relieving capacity of safety
valves or safety relief valves will have 1o b provided
than the minimun specified by this rafe, and ins every
case the requiremenis of PG-67.2 shall be met,

70.2 The heating surface shall be computed as
follows.

70.2.1 Heating surface, as part of a circulating
system in contact oo ong side with waler or wet steam
being beated and on the other side with gss or
refractory being cooled, shall be measured on the side
rectiving beat.

18.2,2 Boilr Beating surface and other ¢quiva-
leat sarface ousside the furnace shall b¢ medsured
circumferentially plus any extended surface.

70.2.3 Waterwali heating surface and other
equivalent surface within the furmece shall be mea-
sured g the projected tube ares (diameter X length)
plus any eatended surfece on the furnace side. In
computing the heating surface for this purpose, only
the tubes, fireboxes, shells, tubesheets, and the project-
ed area of headers need be considered, except that for
verlical firetube sieam boilers, only that portion of the
tube surface up to the middle gage cock is to be
computed. The minimum number and size of safety
valves or safety relief salves required shall be deter.
mined on the basis of the aggregate relieving capacity
and the relieving capacity marked on the valves by the
manufacturer. Where the operating conditions are
changed, or sdditional heating surface such as water
screens or waterwalls is connected to the boiler

Register, February, 1984, No. 338 .
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GENERAL
PFI-t GENERAL

The rules in Part PFT are applicable to fretube
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 applicable
Party of this Section which apply to the method of
fabrication used.

PFT-44 OPENING DETWEEN BOGILER

AND SAFETY VALVE

The opening or connection betwesn the boiler and
the safety valve shall hava at lsast the area of the valve
injet. [n the case of firetube beilers, the openings in the
boilers for safety valves or safety relief valves shall be
net less than gven in Table PFT-H4, except firetube
boilers used for waste heat purposes only, not
equipped for direct firing, need not mest the require.
ments of Table PFT-44 provided the rated steaming
capacily is stampad on the boiler and safesy valves or
safety relief valves of the required relieving capacity
are supplied such that the provisions of P(G-67.2 are
satisfied.

After the boiler Manufacturer provides for the
opening required by ibe Code, a bushing may be
inserted in the opening in the shell to suil a safety
valve that will have the capacity to relieve all the
steam that can be generated in the boiler and which
will meet the Code requirements,

No valve of any d&scription shall be plesed between
the required safety valve or safety relief valve or valves
and the boiler, or on the discharge pipe between the
safety valve or safety retief valve and the atmosphere.
When a discharge pipe is used, the cross-sectionat area
shall be not Jess than tbe full area of the vaive outlet or
of the total of the areas of the valve outlets discharging
thereinto and shall be as short and straight as possible
and so arranged a3 to avoid undue stresses on the
valve or valves.

Register, February, 1984, No. 338
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PFT48 FEED PIPING

43.t When s borizonial-return tubulsr boiler ex-
ceeds 40 in. (1000 mm) in dizmeter, the feedwaler
shall discharge at about three-fiks the kogpth from
the end of the boiler which is subjected to ths bottest
pses of (Be furnece {except & horizootal-retum
tubular doiler equipped with an auxiliscy feedwater
hesting and circulating device), above the central rows
of tubes, The feed pipe shall be carried through the
head ¢r shell farthest from the posnt of discharge of
the feedwater in the manner specified for & surface
blowofl in PG-59.3.2, and be. securely fastened inside
the shell above the tubes.

48.2 In versical tubalar koilers the feodwater shall
be tatroduced at 4 potnt oot 1ess than 12 in, (300 mm)
above the crown sheet When the boiler iy under
pressure, focdwater shall oot be introduced through
the openings or connections used for the waler
column, the water gage glass, or the gage cocks. In
closed systems the water may be introduced through
any opening when the boiler is not under pressure.

PFT-49 BLOWOFF PIPING

49,1 Blowoll piping of frejube boilers which is
expossd to produsts of combustion shall be artached
by screwing inlo a tapped opening with provisions for
ascrewed fitling or valve at the other end.

49.2 Blowoff piping of firetube boilers which is not
exposed 10 products of combustion may be attached
by any method provided in this Section except by
expanding into grooved holes.

GENERAL
PEB.L GENERAL

The rules in Part PEB are applicable 1o electric
boilers and parts thereof and skall be used in conjunc-
tion with the general requirements in Part PG as well
as with the special requirernents in the applicable
Payts of this Section which apply to the method of
fabrication used.

PEB-15 SAFETY VALVES

15,1 Esch electric boiltr shall have at least one
safely valve or safety relief valve, and if it has a power
input more than 300 kW it shalf have two or more
safely valves or safety retief valves.

152 The minimum safety valve or safaty relief
valve relieving capacity for electric boilers shall be 3%
Ib {1.6 kg)/hes kW inpur.
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PG-102.3PG-T1.4

clreulation, the safety valve or safely relief valve
capacity shall be increased, if necsssary, to meet the
new conditions and be in gccordance with PG-47.2.
The sdditonal valves required on account of changed
conditions may be instatled on the steam or water line
betweea the boiler and the main stop valve excapt
when the boiler is equipped with & superheater or
other piece of apparatus, in which case they may be
installed on the sieam pipes between the boder drum
and the inket to the superheater or other apparatus,
provided that the steam main between the boiler and
points where a safety vilve of valves may be stisched
has & cross-sectional area a4 Jeast three times the
combined areas of the inlet coonections 1 the safety
valves applied to it

703 If the safety valve or safety relief valve
capacity cannot be computed of if it is desinble to
prove the computations, it may be checked in any one
of the three following ways, and if fourd insuflicient.
additional capacity shalt be provided.

70.3.1 By muking an sccumulation teet, that is,
by shutting off all other steam discharye culets from
the boiler and forcing the dres to the maximum The
safety vaive equipment shadl be sufficient to prevent an
excess pressure beyond that specified in PG-67.2. This
method should not be used om » boiler with 1
superheater or rebeater or oa a high-emperature
water boiler,

70.3.2 By measuring the marimem amount of
foel that ¢an be dumed and computing the corre-
sponding evaporative capacity upon the basis of the
heating vadue of the fuel (se2 A-12 through A-17).

7033 By determining the marimum evaporative
capacity by measuring the {esdwater. The sam of the
safety valve capacities marked on the valves shall be
oqual 10 or grester than the maximum evaporalive
capacity of the boler. This metbod shall not be nsed
on high-temperature water boilers.

PG-T1 MOUNTING

71,1 When two or more safety valves an 2d oo a
boiler, they may be mounted either separutely or a5
twin valves made by placing individual valves on Y-
pases, or duplex valves having two vadves in the same
body casing. Twin valves made by placing individual
valves on Y-bases, or duplex valves having two valves
in the same body, shall be of approximarely equal
capacity.

When not more than two valves of different sizes are

R 42

SECTION 1 — POWER BOILERS

mounted singly the relieving capacity of the smaller
valve shall be not less than 509 of that of the lurger
valve.

T12 The safety valve or ety relief valve or valves
shall be connected to the boiler independent of any
qlher connection, and artached as close as posable lo
the boiler, without any unnecessary intervening pipe
or fiting. Such intervening pips or diting shall b¢ cot
kmger than the face-to-face dimension of the corre-
sponding tee ftting of the same diameter and pressure
under the spplicable American Natiooal Stsndard
listed in PO4L aod shall tlso comply with PG-§ and
PG-139, Bvery safety valive or safety relief vatve shail be
connected 50 as to vand in an upright position, with
spindle verticel On high-temperature water boilers of
the watertube forcad-circulstion type, the valve shall
be focated at the boiks outlst

713 The opening of conntction between the boikér
wnd the sfecy vabve or safery rellef valve shall have at
least the ares of the valve inket No valve of any
degcription shull be placed betwoen the tequired safety
vilve or safety relief valve or valves and the boiler, nor
on the discharge pipe besween the safevy vilve or
sfety relied vilve ind the stmospbere. When a
discharge pipe is used, the cross-+ectioasl area shall be
oot lest thin the full area of the valve outiet of of the
wial of the areas of the valve cutlets, discharging
thereinto. It shatl be 13 short and straight ss possible
and so srrenged a3 1o avoid undus strestes on the
valve or vidves

All safecy valve or safery rellef valve discharges
whall be so located or piped a3 to b casried clear from
running boards or platforms. Ample provision for
grivity drain shall be oiade in the discharge pipe st of
sear each safery valve or safeny relief valve, and where
water of coodensation may collect Bach valve thall
have an open gravity drain through the casing below
e bevel of the valve seat For iroa- and yeed-bodied
valves exceeding 1Y in. size, the drain hole shall be
tapped not less thas ¥ in. pipe size.

Discharge piping from safesy rellef valves on high-
wemperamee water bollers shall be provided with
sdaquate providons for water drainage ss well ag the
steam venting.

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

1.4 If a mufer is used on a safety valve or safety
relief valve, it shall have suficient outlet area to
prevent back pressure from interfering with the propar
operation and discharge capacity of the valve The
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muffler plates or other devices shall be so constructed
as to avoid a possibility of restriction of the steam
passages duc (o deposit, Mufers shall not be used on
bigh-temperature water boiler safety relicf valves.

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

71,5 When a boiler is fitied with two or more safety
valves or safety relief valves on on¢ connection, this
<onnection 1o the boiler shall have a cross-sectionat
arca not less than the combined areas of inlet
connections of all the safely valves or safety celief
valves with which it connects and shall also mest the
requirements of PG-71.3.

T16 Safety valves may be attached to drums or
headers by welding provided the welding is done in
accordance with Code requirements.

757 Every bailer shali have proper outlet connecs
tions for the required safety valve, or safety relief
valve, or valves, independent of any other outside
steam connection, the area of opening to be at least
equal to the aggregate areas of inlet connections of all
of the safety valves or safety relief valves to be
zlached thereto. An internal collecting pipe, splash
plate, or pan may be used, provided the total area for
infet of steam thereio is not tess than twice the
aggregate areas of 1k¢ inlet connections of the attached
safety valves. The holes in such coilecting pipes shall
be at least Y% in. (6 mm) in diameter and the least
dimension in any oiker form of opening for inlet of
steam shalt be Y in. (6 mm),

Such dimensional limitations to operation for steam
neod not apply 10 steam serubbers ot driers provided
the net free steam inlet area of the scrubber or drier is
at least 1} times the total area of the boiler cutlats for
the safety valves.

718 If safety vabves are attached 10 a $cparate
steam drum or doms, the opening between the boiler
proper and the steam drum or dome shall be not less
than required by PG-71.7.

PG-72 OPERATION

T2.1 Safety valves shall be designed and construct-
«d to operate withoul chattering and to ztiain full lift
at a pressure no greater than 3% above their set
pressure. Afier bloning down, all valves shall close at
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a pressure not lower than 965% of their set pressure,
except that all drum valves installed on a singie boiter
may be set 1o reseat al a pressure not fower than 965
of 1he set pressure of the lowest set drum valve. The
minimum blowdown in any case shall be 2 psi (14
kPa}. For spring-loaded pop safety valves for pressure
between 200 and 300 psi (1400 and 1100 kPa), both
inclusive, the blowdown shall not be less than 1% of
the set pressure. To insure the guaranteed capacity
and satisfactory operation, the blowdown as marked
upon the valve (PG-69.3) shall not be reduced.

Safety valves ustd 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 ¢lose after blowing down not more
than 10% of the sct pressure. The valves for these
special uses must be so adjusted and marked by the
manufacturer.

72,2 The popping point tolerance plus or minus
shall not exceed the following: 2 psi (14 kPa) for
pressures up to and including 70 psi {480 kPa), 3% for
pressures aver 70 psi (480 ¥Pa) up to and including
300 ped (2100 kPa), 10 psi (69 kPa) for pressures over
300 psi (2100 kPa) up to and including 1000 psi (6500
kPa), and 1% for pressures over 1000 psi (6900 kPa).

72.3 The spting in a safety vabve or safely relief
valve in service for pressures up to and including 230
psi (1700 kPa) shall not be used for any pressure more
than 10% above or 10% below that for which the
safety valve or safety relief valve is marked For higher
pressures Lhe spring shall not be reset for any pressure
more than 59 above or 5% below that for which the
safaty vatve or safety relief valve is marked.

724 If the operating conditions of a valve are
changed so as to require a new spring under PG-72.3
for a different pressure, the vatve shall be zdjusted by
the manufacturer or his authorized representative who
shail furnish and install a new nameplate as required
under PG-F10.
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FIG. PG-105.1 OFFICIAL SYMBOLS FOR STAMPS
TO DENOTE THE AMERICAN SOCIEYY OF
MECHANICAL ENGINEERS’ STANDARD

FiG, PG-1052 OFFICIAL
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL

ENGINEERS' STANDARD
FOR ASSEMBLY

FIG. PG-105.3 OFFICIAL
SYMBOL FQR STAMP TO

DEMOTE THE AMERICAN
SOCIETY GF MECHANICAL
ENGEINEERS' STANDARD

FOR WELDED PIPING

FIG. PG-1054 QFFICIAL
SYMBOL FOR STAMP TO
DEROTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

PG-105 CODE SYMBOL STAMPS

105.1 Each boiler, superheater, waterwall, and steel
<conomizer to which a Cede symbal is 20 be applied
shall be fabricated by a Manufacturer of boilers,
superheatess, waterwalls, or stee] economizers who is
in possession of the appropriate Code symbol stamp
(see Fig. PG-105.1), and a valid cedtificate of authori-
zation, except as otherwise provided in PG-109.

105.2 Seven Code symbol stamps are shewn in
Figs. PG-105.1 through P(3-105.4. They are defined as
follows:

S—power boiler symbo[
L1511 SN see Fig. PG-105.1
M—pmindature boiler symbol
stamp .. . s¢z Fig. PG-105.1
L—-Iocomou\.e bo1ler symbol
L1217, I se¢ Fig. PG-105.1
E——electric boller symbol
stamp-. ... s¢¢ Fig, PG-105.1
A—boiler assemb]y symbol
stamp ..., ... s¢¢ Fig. PG-105.2
PP—pressure plylng symbal
stamp .....0s «eeeenn s8¢ Fig. PG-105.3
¥—safety valve symbol
STAMP -rrenvnas (IR see Fig. PG.105.4
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PG-109  STAMPING OF PRESSURE
FIFING

109.1 When externa] piping, as defined in the
Preamble, is installed by welding and is fabricated by
anyons other than the Manuficturer of the bailer, the
welding, other than the qualification of walding
procedures, weldess, and welding operstons, shall be
done tn sccordance with the applicable rules of ANSI
B3L.] and by & manufecturer of contractor in posses-
skn of ooe of the Code symbols shown in Fig. PG-
103.1 (8" oaly), Fig- PG-105.2, or Fig. PG-105.3 and
who has been igrued 8 Certiicate of Authorization.
Qualification of welding procedures, welders, and
welding opermtors shall be in agcordance with the
requirenents of PW-1.2 and Section IX. Such work
shall be inspected by an Authorized Inspector at such
stages of the work 23 the Inspector may elect. The
orpunizationy which furnish and install such piping
shall furnish proper Code certification (PG-104.2) for
sach piping including & Manufacturer’s Data Report
Form P4A 83 required by PG-112.2.5 and PG-112.3.

1092 Welded piping, Included within the scope of
this Code, over 2 in pipe size shall be stamped with
the Coda symbol, together with the manufactuger's or
contrctocs name and secial oumber, Such stamping
ka1l be oo the pipe, valve, or fisting adjscent to the
welded joint farthest from the beiler. For piping
operating a1 lemperatures sbove 300°F (427°C) the
symbol may be stamped on a nameplats which is
irremavably attached by welding, provided such weld.
Ing is postweld heat treated, or on a circular metal
bend at least Y in. (6 mm) thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

Welded piping 2 in. pipe size or less included within
the scope of this Code shall be marked with an
idenlification acceptable to the Inspecior and traceable
1o the required Data Repori. Such marking shall be of
a type that will remain visibls uniil the piping kas been
installed.

1093 Parts of boilers, such as superheater, water-
wall, or economizer headers, or any coastrugtion
invelving only welding as covered by PW.41, may be
fabricated by a marufacturer in possession of the
pressure piping symbol stamp, and so stamped and
reported on a Manufacturers’ Partial Data Report
Form (Form P4) as called for in PG-112.2.4.
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PG-110 STAMPING OF SAFETY VALVES

Each safety valve shall be plainly macked by the
manufacturer or assembler (see PG-73.3.4} in such a
way that the markings will nol be oblirtrated in
service. The markings may be stamped on the casing,
or stamped or cast on a plate or plates securely
fastened te the vasing, and shall contain the fellowing
markings:.

(i} the name or identifying trademark of the
manufaciurer; L

{21 manufaciurer's design or lype number;

{3} stze _in. seat diameter __in. (the pipe size of
the valve inlety,

(4} pressuce b (the pressure at which it is to
blaw); .
t5) BD.__lo  (blowdown—differenve  between
the vpening and closing pressure);

{6} capacity__1b/hr (in accordance with PG-
67.5 and PG-72, and with the valve adjusted for the
blowdown given in the preceding item);

{7} capacity lift__in. (capacity lift—distance the
valve disk rises when blewing at the accemulation test
pressurel;

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

19} ASME symbol as shown in Fig. PG-105.4.




DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 111

EXERPTS FROM:

ILHR 42

ASME BCILER AND PRESSURE VESSEL CODE

SECTION 1V
HEATING BOILERS

1980 EDITIOH

Reglster, February, 1984, No, 338
Boiler and Pressure Vessel Code




i12 WISCONSIN ADMINISTRATIVE CODE
PREAMBLE

ILHR 42

The rules of this Section of the Code cover minimum
construction requirements for the design, fabrication, instal-
Iatlon, and inspection of steam bheating, hot water heating,
bot waler supply boilers which are directly fred with odl,
gas, efectricity, coal or other solid or liqukl fuels and for
operation at or below the préssure and temperature limits set
{forth in this document. Similar rules for kined potable water
beaters are also incheded.

The qules are divided into four major Parts: Part HG,
appiying 0 )l materials of construction exespt as provided
for in Part HLW; Part HF, 2pplying to atsemblies fabricated
of wrought material, excspt as provided for in Part HLW;
Pan HC, applying to eaM iron assemblies; and Part HLW,
applying to lined potabis water beaters. Part HP s further
subdivided into Subpart HW, containing rules for welded
construction, and Subpart HB, contsining roles for brazed
congiruction.

The Parts rnd Subparts of this Section are divided Into
Articles. Fach Article iy given & humber and 4 tide, a3 for
example, Part HQ, Article 3, Design. Artiches ere divided
inte paragraphs which are given a three-digit number, the
first of which corresponds e the Artele number, thay, under
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Article 3 of Pant HG will be foand paragraph HG-307.
Paragraphy are funmher subdivided into subpangrsphs. -
Major subdivisions of paragraphs are designated by three- or
Four-digit numbers followed by a decimal point and 8 digit
or digits Where necessary, further subdivisions are repre-
sented by letters and then by Bgures ie perenthesss Minor
subdivisions of the paragraphs are slso representsd by
letiers. A reference 10 one of these paragraphs in the text of
the Section includes all of the applicable nules in that
parsgraph. Thus, reference to HG-307 includes all the roles
in H3-307.1 threugh HG-307 4,

This Section does not contain rules 10 cover all posaible
details of design and construction. Where complete details
are not given, it is intended that 1h¢ manufacturer, subject to
the approval of the Authorized Inspector, shall provide
dedails of design and construction which wall be as safe as
otBerwise required by these rules.

Vrhen the strength of eny part cannot be computed with a
utisfaciory assurance of safety, these rules provide prove-
dures for establishing its maximum allowabie working
préssure.
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-100  SCOPE

The requirements of Part HG apply 1o steam
heating boilers! and hot water boilers? and 10 appurte-
nances thereto and shall be used in conjunction with
the specific requirements in Part HF, Boilers of
Wrought Matedals, and Part HC, Cast Iron Boilers,
whichever iy applicable. Part HG is nol intended to
apply to lined poisble water heaters 2xcept ay pro-
vided for in Part HLW.

SERVICE RESTRICTIONS AND

Ré101
EXCEPTIONS
HG-101.1  Service Resirictions. The rules of this

Section are restricted to the following services:
fa) steam boilers for opetation at pressures not
exceading 15 psi (103 kPz);

TWhen wied fr services where periodic make-up iy required, the
uir b cagtoced that, cormuilly, waler Usilmdnt mugt be
considersd and vauaily extra previtioos for cleanont are

3as ueed in this Section, the lam “bet water bodlen” incfudes
bhoth bot water besting boilers and bot water 1upply bodert.

iLHR 42

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

fei hot water supply boilers for operation al pres-
sures not exceeding 160 psi (1101 kPa} and/or
tensperalures not exceeding 250°F (1217C), at or near
the boiler outlet except as otherwise provided in HG-
101.2.

HG-10i.2  Exceptions. Hot water supply boilers
which are directly fired with oil, gas, or slectricity are
considered outside 1ke jurisdiction of Section 1Y when
none of the following limitations is ¢xceeded:

{a} heat input of 200,000 Biu/kr (38.6 KW,

(b} water temperature of 2i0°F (99°CY;

f¢) nominal water contsining capacity of 120 gal
(434 ) except that such hot water supply boilers shall
be equipped with safety devices in accordance with the
requirements of HG-400.2.

HG-1013  Services {a Excess of Those Corered
by TMs Section. For services exceeding the limits
specified in HG-10E.1, the rules of Sectica 1 shall
apply.
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PRESSURE RELIEVING DEVICES
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HG-400  PRESSURE RELIEVING VALVE

REQUIREMENTS

HGH400,1 " Safety Velrs Requirements for Steam
Bailers -

{o) Bach steam boiler shall have ¢ne or more
officially rated safety valves! of the spring pop type
sdiusted and sealed to discharge at & preasure not to
excoed 15 pai (103 kPa). Seals shail be attached in a
manmer o prevent the valve from being teken spart
withouyt breaking the seal The safery valves shull be
armanged so that they cannot be reset to relieve at a
higher pressurs than the mazimum allowable working
pressure of the boiler. A body drain connection below
seat level shall be provided by the manufacturer and
this drain shall not bhe plugged during or after feld
instalation, For valves ¢xcoeding 2 in. (51 mm) pipe
size, the drain hole or holta shall be tapped not less
than % in. (10 mm) pipe size. Por valves 2 in. {51 mm)
pipe size or [ess, the drain Bole shall not be less than Y
in. (6 mum) in diameter,

&) No sfety valve for a steam boiler thail be
smaller than % in (13 mm). No wafety valve shall be
larger than 434 in. (114 mm). The inlet opening shall
have an inside diameter equal to, or greater than, the
seat dismeter,

fc} The minimum relieving capacity of valve or
valves shall b governed by the capacity marking on
the boiler called for in HG-530.

d} The minimom valve capscity in pounds per
hour shall be the greatér of that determined by
dividing the maximum Btn (joule) output at the bodler
notzle obisined by the Aring of any fued for which the
unit is installed by 1000, or shall be detevmined on the
basis of the pounds of steam generated per hour per
squere foot of boiler heating surface as given in Table
HG-00.1. [n many cases a greater relitving capacity

=¥ stamped wfety vilval hat have been testad 1y camed 1o
woordance with he reles of Sechom | may be accepisd for
mseailarion oa Ssection [V botlers.
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of valves will have to be provided than the minimum
spocified by thess rutes. [n every case, the requirernent
of HG-400. 1(¢) shall be meat.

fe) The safety valve capacity for esch iteam boifer
shall be such that with the fuel burning equipment
instailed, and opérated 2t maximum capacity, the
pressure cannot rise more than 3 psi (M4 kP1) above
the maximum allowable working pressure,

(} When operating conditions are changed, or
additiona] boller heating surface is installed, the vaive
capacity shall be increased, if necetsary, o meet the
new oonditions ind be in accordance with HG-
400.1(¢). The sdditiona} valves required, on socoust of
changed conditions, may be instalied on the outlet
piping provided there &5 no interveéning valve.

HG-4002 Safety Relief Yaive Requirements for
Hot Wiater Bollers

{2} Each hot water hearing boiler shall have at least
one officiaily rated presavre relicf valve! so1 (o relieve
at or below the maximum allowabie working pressuse
of the botler. Bach hot water supply boder shall have
ai least one officially rated safety relief valve or at least
one oficially rated pressure-tempernture relief valve of
the AULOMATC redeating [ype set 10 relieve at or below
the magimum allowsble working pressure of the
botler, Safety refief valves officially rated 43 1o capacity
shall have pop sction when tasted by steam. When
more than ong safety relief valve is used on ather hot
watsr heating or hot water supply boilery, the addi-
tipna) valve or valves shali be officially rmted and may
be set withiz & range not to excesd § psi {4} kPa)
above the maximum allowable working presrare of the
Botler up to and including 60 psi (414 kPa) and 3% for
thoss having a marimum zllowable working pressure
exceeding 60 pi (€14 kPa). Safety relief valves shall be
spring loaded. Safety vclief valves shal] be 3o armanged
that they cannot be reset at a higher pressure than the
maumum permiited by this paragraph.

b} No materialy liable to fail due to deterioration
or vukanization when subjected [0 saturated steam
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ARTICLE 4 -+ PRESSURE RELIEVING DEVICES

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

Fueivbe  Wateriube

Boder Keating Surface Boders Bcders

Hand fired 5 &
Stoker fired 7 8
O, gas, or pubvirzed
fusl fired ] 10
Waterwad keatlng surface:
Hand Fued 3 a
Stoker fired 1¢ 12
09, ¢as, or pulverlred
Rl fired 14 1%
HQTES:

1) Whan a bofler i fired endy by a ¢as having a heat value net in
excess of 200 Btufcu ft, the minfmum safety valves of safety
relfef vakee retieving cagacity may be bated on the values ghven
for hand fired toiters abone.

(2) The minfrum safety vatee or safety eatlef valve reliming capacity
For alectric bod'ers shafl be 3%, b Fhrf KW Llnput.

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

temperatuse corresponding fo capacily test pressure
shall be used for any part.

{¢} No salety relief valve shall be smaller than 3 in.
(19 mm) nor largér than 4'%:in. (14 mm) standasd
pipe size except 1hat boilers having a heat input not
greater than §5,000 Biu/hr (4395 W) may be equipped
with a rated safety relief valve of 4-in. (13 mm)
standard pipe size. The inlet opening shall have an
inside diameter approximately equal to, or greater
than, the seat diameter. In no case shall the minimum
opening through any part of the valve be Jess than )
in. {6 mm) in diameter or its equivalent area.

(d) The required steam relieving capacity, in
pounds per hour, of the pressure relieving devics or
devices on a boiler shall be the greater of that
defermined by dividing the maximum output in Btu
(joules) at the boiler nozzle obtained by the fring of
any fuel for which the unit is installed by 1000, or
shall be determined on the basis of pounds of steam
generated per hour per square foot of boiler heating
surface as given in Table HG-400.1. [n many cases a
greater relieving capacity of valves will have fo be
provided than the minimum specified by these rules.
In every case, the requirements of HG-400.2() shall
be met.

(e) When operating conditions are changed, or
additional boiler heating surface is instalted, the vaive
capacity shadl be inc¢reased, if necessary, lo meet the
new conditions and shall be in accordance with HG-
400.2(f), The additional valves required, on account of

HG-$00.2-HG-400.3

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

{f) Safety relief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel bumning equipment installed and operated at
maximum capacily, the pressure cannot rise more
than 10% above the maximum ailowable working
pressure. When more than one safety relief valve is
used, the overpressure shail be limited 10 109% abave
the set pressure of the highest set valve allowed by
HG-400.2(g).

HG4003  Safety and Safety Relief Valres for
Tanks and Heat Exchangers

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

(&) High-Temperature Water to Water Heat Ex.
changer? When high-temperature water is circulated
through the coils or tubes of a heat exchanger to warm
waler for space heating or hot water supply, within the
service limitations set forth in HG-100, the heat
exchanger shall be equipped with one or more
officially rated safety relief valves, set to relieve at or
telow the maximum atlowable working pressure of the
heat exchanger, and of sufficient rated capecity to
prevent the beat exchanger pressure from rising more
than 109% zbove the maximum ellowable working
pressure of the vessel.

(¢} High-Temperature Water to Steom Heat Ex-
changer.? When high-temperature water is circulated
through the coils or tubes of a heat exchanger to
generate low-pressure steam, within the service limita-
tions ¢t forth in HG-10L, the heat exchanger shall be
equipped wilh one or more officially rated safety
valves, set to relieve at a pressure not to exceed [5 psi
(103 kPa), and of suficient rated capacity to prevent
the heat exchanger pressure from rising morce than 5
psi {34 kPa) above the maximum allowable working
pressure of the vessal. For heat exchangers requiring
steam pressures greater than 15 psi (103 kPa), refer to
Section [ or Section VIII, Division 1.

Tsuggested installation prectices for the secondary side of hest
exchangers.
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ILHk &2 ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-02 DISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF
VALYES

HG-402.1  Valve Markings, Each safety or safery
reliel vaive shall be plainly marked by rhe manufac-
turer in such a way ikat the markings will pot be
obliterated 1n service. The markings shall be cast or
stamped on the valve body or on the lifling lever,

FIG. HG-402 GFFICIAL SYMBOL FOR STAMP T0
DENGTE THE AMERICAN SOCIETY OF MECHANICAL
EHGINEERS' STANDARD

providing the lifting lever is permanently attached to
the valve, or, when desirable because of size, afl or
part of the required markings may be stampad, cast or
etched on a plate or plates, each securely fastened to
the valve body, lever, or other permanent pant of the
velve, and such markings shall include the following:

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

) manufacturee’s design or type numbet;

fe) size in. (the pipe size of the inlet);

{d} pressure psi (the pressure at which it 3
sat to blow™),

fe) capacity Ib/hr, er capacity ———

Btu/hr in accotdance with H(-402.3;

() year built or altermatively, a coding may be
marked on the vaives such rhat the valve manufac-
turer can identify the yzar built;

g} ASME symbol as shewn in Fig. HG-402.

HG-06 VALVE REPLACEMENT

Safety valves and safety relief valves requiring
repaics shall be replaced with a néw valve or cepaired
by the menyfacturer

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

HG-60¢  FOR STEAM HEATING BOILERS
HG-601  STEAM GAGES

fa} Each steam boiler shall have a steam gage or a
compound steam gage connected to its steam space or
10 its water column o to its steam connection. The
gage or connection shall contain a siphon or equiva-
lent device which will devetop and maintain a water
seal that will prevent steam from entesring the gage
tube. The connection shall be so arranged that the
gage cannot be shus off from the boiler except by a
cock pleced in the pipe at the gage and provided with
a g2+ or Jever-handle arranged to be parellel to the
pipe in which i1 is located when the cock is open. The
connections 1o the boiler shall be not less than ¥ in. (6
mm) standard pipe size, but where steef or wrought
iron pipe or tubing is used, they shalf be not less than
14 in. (13 mm) standard pipe size. The minimum size
of a siphon, if used, shall be ¥ in. (6 mm) in inside
diamster, Ferrous and nonfervous tubing having inside
diameners at least equal to that of standard pipe sizes
listed above may be substituted For pips.

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

HG-802  WATER GAGE GLASSES

fa} Bach steamn boifer shall have one or more water
gage glasses attached to the water column or boiler by
means of valved fittings not Jess than % in. (13 mm)
Ppipe size, with the lower Biting provided with a drain
valve of a type having an unrestricted drain opening
oot [ess than ¥ in. (6 mm) in diameter 10 Facilitate
cleaning. Gage glass replacement shall be possible

“This squipasent to be installd prior to operation.

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

Boilers having an internal vertical height of less
than 10 in. (254 mm) may be equipped with a water
level indicator of the Glass Bull’s-Eye type provided
the indicarer is of sufficient size {0 show the water at
both normal operating and low water cutoff fevels.

{B) The lowest visible part of the water gage glass
shall be at least 1 in. {25 mm) above the lowest
permissible water level recommended by the boiler
manvfacturer. With the boiler operating at this lowest
permissible water level, there shall be no danger of
overheating 2ny part of the boiler,

Each boiler shall be provided at the time of the
manufacture with 2 permanent marker indicating the
lowest permissible water Jevel, The marker shall be
stamped, etched, or cast in metal; or it shall be a
melaltic plate attached by rivets, screws, ot welding;
or it shall consist of material with documented tests®
showing its suitability as a permanent marking for tke
application. This marker sball be visible at all times.
Where the boiler is shipped with a jacket, this marker
may be located on the jacket,

NOTE: Transparest matarial oiher Lhan glasy may be used for the
water gage provided that he matesial will remaia transpareat and
hus proved suitable for the presture, tempareiure, and cosrosive
oonditions expected in service.

(&) In electric boilers of the submerged electrode
Iype, 1he water gage glass shall be so located 1o
indicate the water levels both at startup and under
maximumm steam load conditions as established by the
manufacturer,

{d) In electric boilers of the resistance healing
¢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

"Erample of 8 asticaally recognized asdard u ANST 221 1.

Register, February, 1984, No. 338
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H.HR 42
HG-602-HG-605

alectrical power ¢utofl %0 located as 1o auromatically
cut off the power supply before the surface of the
water falls below the top of the electrical resistance
heating elements.

(¢} Tubular water glaswes on eiectric boders having
a normal water content not exceeding 100 gal {379 1)
shall be equipped with 2 protective shiald.

HG-S03  WATER COLUMN AND WATER
LEVEL CONTROL PIPES

o) The minimum size of ferrous or soufertous
pipes connscting & water column lo & stesm boiler
shall be { in (23 mm). No outlet connections, except
for damper regulsior, (eedwater tegulstor, sieam
gages, of apparatus which does not permit the escape
of any steam or wuter except for manvally operated
blowdowns, shall be atizched to 0 water colwmn or the
piping connecting a watér column (o & boiler (%22 HG-
105 for introduction of feedwater into a boilex). If the
water column, gage glass, Jow-wuter fuel cutofl, or
other water level controb deviee is conmected to the
tofler by pipe and fittings, no shutof valves of any
type shall be placed in tuch pipe. and a crods or
equivalent fitting to which a drin valve and piping
may be stisched shall be placed i the water piping
connection 4t every right angle mum to facilitate
cleaning. The water columa drain pipe and valve shail
be not less than ¥ i, (19 mm) pipe size.

b} The steam connections Lo the water colwmn of a
horizontal firetube wrought botler shall be taken from
the top of the shell or the upper part of the head, and
the waler connection shail be teken from a point aot
abave the center line of the shell For a cast iron
boilez, the steam connéction to the water column shall
be taken from the top of an end section or the top of
the steam header, and the water connection shall be
made on an end section oot bt than 6 in. (152 mm)
bedow the bottom connection to the witer gage glasy

HG604 PRESSURE CONYTHOL

Each amtomatically fired steam boiler shall be
protected from overp by two p perated
comtrols.

fa) Ezch individual automatically ficed steam boiler
shail have a safety limit cootrol that will cut off the
fuel supply 10 prevent steam pressure from eaceeding
the 15 psi (103 kPa) maximum allowezble working
pressure of the boiler, Each control shell be con.
structed o prevent a pressure satting above t5 psi (103
kPa).

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

SECTION IV — PART KG

b7 Each individuat steam boiler or each systemy of
commonly <ounected stéam boilers shall have 2
centrol that il cut off the fuel supply when the
presture reaches an operating fimil, which shall be [ess
than the maximum aliowable pressure.

fe} Shutoff ¥alves of any type shail not be pleced in
the steam pressure connection between the boiler and
the conirols described in (3) and (b) above Thess
contrefa shall be protected with a syphon or equivalent
means of 2aintuining 3 water seal that will prevent
steam from entering the control. The connections to
the boiler ahalf not be [¢ss than Y in. (6 mm) standard
pipe tize, but where steel or wrought iron pipe or
tubing is uted, they thall not be feas than ¥ in. (13
mm) standard pipe stze. The minjmum size of a
syphon thall be ¥, in. (6 mm) standard pipe size or 3
in. (10 vam) ©.D, poeferreus tubing.

HG-505  AUTOMATIC LOW-WATER FUEL
CUTOFP AND/QR WATER

FEEDING DEVICE

fe} Esch sutomatically fired steam or vapor-system
boiler shall have an automatic low-water fuel cutoff so
located a3 to sutomatically cut off the fuel supply
when the surface of the watar falls to the lowest visible
part of the water gage glas, If a water feeding device
is invialied, it shall be so constrocted that the water
inles valve cannot feed water into the boiler through
the Aoat chamber and $0 located a8 to supply requisite
feedweater,

{3/ Such & fuel cutoff or waler feeding device may
be attached directly to & boiler. A fiel cutoff or water |
feeding device may also be instafled in the tspped
openings available for sttaching & water glass direct to
a boiler, provided the connections are made 10 the
boiler with nonferrous tees or Y's oot less than % in,
(13 mm) pipe size between the boiler and the water
glast 50 that the water glaxy is attached directly and as
close a4 poasible to the boiler; the run of tha waor ¥
shall take the water glass fittings, ind the side outlet or
branch of the tee or Y shall take the fudd cutof or
writer feoding device, The ends of all nipples shall be
reamat 1o full-size diameter,

{c} Fuel cutoffs and water feeding devices embody-
ing 2 separate chamber shall have a vertical drain pipe
and 2 blowoff valve not tess than ¥ in. (19 mm) pipe
size, located at the lowest point in the water equalizing
pipe connections so that the chamber and the equaliz.
ing pipe can be flushed and the device tegted.
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS

HG-$10
HG-611

FOR HOT WATER BOILERS
PRESSURE OR ALTITUDE GAGES

fa} Bach hot water boiler shall have a pressure or
altirude 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 1he gage. The hand!e of the cock shall
be parallel to the pipe in which it is located when the
cock is open,

(&) The scale on the dial of the pressure or altitude
gage shail be graduated approximately to not less than
1%4 rot more-than three times the presyure at which
the safety refief valve is set.

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

HG-612 THERMOMETERS

Each hot water boiler shall have a thermometer 50
tocated and connected that it shall be easily readable
when observing the water pressure or altitude. The
thtrmometer shall be so located that it shalt at all
times indicate the temperature in degress Fahrenheit
of the water in the boiler at o1 near the outlet,

HG613  TEMPERATURE CONTROL

Each aulomatically fired hot water boiler shall be
protected from over-temperature by two temperature.
operated controls.

(a) Each individual automatically fred hot waler
boiler shall have a safety limit control that will cut of
the fuel supply 1o prevent water femperature from
¢xceeding the maximum allowable temperature of
230°F (121°C) at the boiler outlet. This water tempera-
ture safely control shail be constructed to prevent a
temperature selting above 250'F (121°C).

fb) Bach individual hot water boiler or esch system
of commonly connected boilers without intervening
valves shall have a control that will cut off the fuel
supply when the water temperature reaches an operat-
ing limit, shich shali be less than the maximum
allowable temperature, i

HG-614  LOW-WATER FUEL CUTOFF

fa) Bach automatically fired hot water heating
boiler with heat input greater than 400,000 Btu/hr
(117.2 kW) shall have an automatic low-water fuel

HG-610-HG-632

cutoff which has been designed for hot water servies,
and it shall be so located as to automatically cut off
the fuel supply when the sueface of the water falls o
the level established in (b) below {see Fig. HG-103.2).

(b) As there is no nermal waterline 1o be main-
tained in a hot water heating boiler, any location of
the low-water fuel cutof above the lowest sale
permissible  water level established by the boiler
manufacturer is satisfactory.

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

HG-620
HG-621

FOR ALL BOILERS

INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACKETS

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

HG-630
HG-631

ELECTRIC WIRING

ELECTRICAL CODE
COMPLIANCE

All field wiring for controls, heal generating appa-
ratus, and other appurtenacces necessary for the
operation of the boiler or boilers should be installed in
sccordance with the provisions of the National Elec-
tric Code and/or should comply with the applicable
local electrical codes. All boilers supplied with factory
mounted and wired controls, heat generaling appa-
ratus, and other appustenances necessary for the
operation of the boilers should be installed in accor-
dance with the provisions of the nationally recogrized
standards such as listed in foatnote 1 of HG-540.

HG-632 TYPE CiRCUITRY TO BE USED
Whether feld or factory wired, the control circuitry

Register, February, 1984, No. 338
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shail be pesitively grounded and shall operate st 150 Y
or Tess. One of the two following systems- may be
zmploysd to provide the cantrol circuit:
fa} Two-Wire Nominal 120 V System Hth Separate

Equipment Ground Conductor

{1} This system shall consist of the ling, neutral,
and equif ground d The control panel
frama and associated control citcuitry metallic enclo-
sures thall be electrcally continuouy and be bonded 10
the squipment grouad ¢ondactor.

{2) The equipment ground conductor and the

neutral conductor sheif be bonded together at their

origin in e electrical symem as required by the
NEC? .
(3) The line side of the control circuit shall be
provided with a time delay fuss sized ay small as
pructicable, '
() Two-Wire Nominal 120 ¥ System Obtained by
Using an Isolation Transformer
(1) Tha two-wire control circudt shall be obtained
from the sccondary side of an isolation tranaformer,
One wire from ths secondary of this transf shall

WISCONSIN ADMINISTRATIVE CODE

SECTION IV — PART HG

HG-634 SHUTDOWN SWITCHES AND

CIRCUIT BREAKFRS

A manually operated remote heating plant shut-
down swiich or circuit bresker should be located just
outside the boiler foom door and marked for easy
identification. Consideration should also be given to
the type and location of the swilch to safeguasd
against tampering. [f the boiler room door is on the
building exterior the switch should be located just
inside the door. If there i more than one¢ door to the
boiler room, there should be 2 switch located at each
deor.

CONTROLS AND HEAT
GENERATING AFPARATUS

fa} Oil and gas-fred and electrically heated terlers

should be equipped with suitsble primary (fame

safeguard) safety controls, safety limit switches, and

Turpers of £lociric elements as required by a nationaily
e ized standacd 4

HG-540

be clectrically continucus and shail be boudad 10 2
convenient oold water pipe. All metatlic enclosures of
control compooents shall be securely boodad to this
ground controb circuit wire. The primary side of the
isolation transformer will normally be & two-wire
source with a potential of 230 or 208 ¥ or 440 V.

2} Both sides of the two-wire primary circuit
shal] be fused, The hot leg oa the koad side of the
isolation trecsformer shall be fused a3 tmall as
practicable and in 2 cass fused ebove the rating of the
isolation transformer.

HG-633  LIMIT CONTROLS

L{mit controls thall be wired on the hot ot line side
of the control cireuit,

3200 Appendiz Ho
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b} The symbol of the certifying otganizatign?
which hus investigated such equipment a3 having
complied with a nationally recognized standard shall
be afixed 1o the equipment and shall be considered a3
evidence that the wait was manufactured in ecoor-
dance with that standard.

{Eramoley of thesd natiocally racogrizsd siadards wre
Anrican Matiooa! Suoderda 221.1).2, Cmtml Hamy G
Applimces, Yol 1, Stosm and Hog Water Bodert
Americea Nationa] Stadards Z21.17, Domestic Gag Cotrarsion
Buters.

Undecwntary” Laborsloves, Inc, UL 394, Susadards for Safery,

Upderwiiters’ Laboruorwes, o, UL 371, Flectre Spece
Hearmg Eqripaaet

Voderwriten' Lakoratonies, Ine, UL 724 Swodards for Safety,
04 Fred Boer Axsemplioy
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-100 INSTALLATION REQUIREMENTS,
ALL BOILERS
HG-101 MOUNTING SAFETY AND
SAFETY RELIEF YALVES
HG-701.1  Permissible Mounting. Safery valves

and safety relief valves shalt be located in 1he top or
sude® of the boiler. They shall be connected directiy (o
a tapped or fanged opening in the boiler, to a fitting
connected to the boiler by a short nipple, 10 2 ¥-base,
or to a valveless header connecting steam or water
outlets on the same boiler. Coil or header type boilers
shall have the safaty valve or safery relief vatve located
on the steam or hot water cutlet end. Safety valves and
safely relief vaives shall be instailed with their spindles
vertical. The opening or connection betwesn the boiler
and any safety valve or safety relief valve shafl have at
least the area of the valve inlet.

HG-701.2  Requirements for Common Coanec-
tioas for Two or More Valres

fa) When a boiler is fitted with two or more safety
valves on one connection, this connection shall have a
cross-sectional area not s than the combined areas
of inlet connections of ail the safety valves with which
il connects.

(b} When a Y-base is used, the inlet area shall be
net less than the combined outlet areas. When the size
of the boiler requires a safery valve or safety relief
valve larger than 44 in. (114 mm) in diameter, two or
more valves having the required combined capacity
shadl be used. When two or more valves are ussed on a
boilez. they may be single, directly attached, or
mounted on a Y-base.

HG-701.3  Threaded Connectons. A threaded
connection may be used for attaching a vajve.

IThe top o sde of the boder shall rean the haghest pracircable
pan of the boder proger but 1 no case shall ihe safeiy vahes or
safery rebief valves te located on the bosler befow the lowest
permusible wiler level

HG-101.4  Prohibited Mountings, Safety and
safety relief valves shall not be connected 10 an
internal pipe in the boiler.

HG-701,5  Use of Shutoff Yalves Prohibited, No
shuseff of any description shall be placed between the
safety or ssfely relief valve and the boiler, or on
discharge pipes betwesn such valves and the atmo-
sphere. .

HG-T01.6
charge Piping

fa} When a discharge pipe is used, its intemal cross-
sectional area shall be not less than the fll area of the
valve outlet or of the total of the valve outlets
discharging ther¢into and shall be as short and
straight as possible and so arranged as to avoid undue
str&ss on the vabve or valves. When an elbow is placed
on a safety or safety relief valve discharge pipe, it shall
be located close to the valve outlet.

b} The discharge from safety or safety relief valves
shall e so arranged that tkere will be no danger of
scalding atfendants, 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 feduce the
relieving capacity of the relieving devices below that
required to protect the boiler.

Sufety and Safety Rellef Valve IHs-

HG-703 PIPING

HG-703.1 Provisions for Expanston 2nd Contrac-
ton, Provisions shall be made for the eapansion and
contraction of steamn and hot water mains connegied
to boilers by providing substantial anchorage at
suitable points and by previding swing roints® when
*Regardless of ype of connection used, the tarm “wwmang psnts”
nezns urangtmedts of pipe and fttngs, soch s iMusrated

Figp. HG-700.1 snd HG-T03.2. ahxh allow the prpang ta expond
Wit Woposmg excessive farce oo the bader
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ILHR 42
Fyg. HG-703.1 SECTION [V — PART HG
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(2] Wehan pums dischage piping sxoseds 18 R, il saiog chack valves #t pump dischirge.

1t pump dischargs is loopied sbove natmal botter watarine. inttsil ¥ toang-losded check vilve
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Ty Ftam will opeiate proparfy. in arder to MaEintein propar waler levals in muitiple boder instaila-
tions, & mry be Y 10 instell suppl ¥ controta of swittbla devicea

FIG. HG-703,1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM S0ILERS [N BATTERY
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ARTICLE 7 — INSTALLATION REQUIREMENTS Fig. 1G-103,2

manuat alr veat, if ued

Hxpansion tank

heating supply

BEwmas mabyup wrter
g

fod to Fyatem
drain vabca with soitbi vent

b

See HG-750.4 - \\

pressurareducing

. viter
manual

air vint

<1

it
manusl air vent - A
COmmon fupply hesdar
altero g ke waler £

= M3l air vint
futaff focation (Nota 1) |

P manual ¥rvent

air control <onnection
o boitsr

altecniang fow water
cutaff locstion (Note 1)

ASME retiaf vatve

: 0;.' 10 OpEn grain

L b ;
5 t + A tpt
hutmgswl!y .
return m ! I
ol
- —
yie v—Iﬁ ™
:] COfrRONn 1eturn pressure—raduging vatve
See HG-150.4

hasder (Note 20

PORCHD W 1O FyRem

r Boar with Two Retusn Opantng Boilst with One Retutn Opening

BlowolF vatee {Mete 31 bloneff vshe (Note 3|

NOTES:

[fh Recommended control. See HG-614. Acceptable shutolf valver or cocks in the connpcting
Pifng May b mitailed for conveaiencd of conteed testing sad/or service.

{2) The comymon return hesdes stop vaties myy Be locited on either 1da of the check vabvs.

131 The terrn Bowolf vatve oy used in this Section means all biewall valver, drein vitvs, ang
Ppa connactiong

FIG. HG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BOILERS [N BATTERY
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boilers are instalfed in batteries, so there will be oo
uadus strain transmitied to the boilers. S¢e Figs. HG-
703.1 and HG-103.2 for typical schemade arrange-
ments of piping incorporating strain absorbing joints
for steam and hot water heating boilers.

HG-7032 Return Pipe Connections

{a} The return pipe connetions of cach boiler
wpplying & gravity returm steam heating system shalt
be 30 awrranged a3 to form a loop substantially as
thown in Fig. HG-703.1 5o that the water in each
boiler cannot be forced out belos the safe water level

(b) Fot hund-fired boilers with 2 potmal grate line,
the recomaended pipe sizes detailed as “A” in Fig.
HG-703.1 are 1} in. (38 mm) for 4 sq A (0.0037 mT)
or leas Erebox ares at the normsl grase line, 2% i (64
o) for areas more than 4 sq £t (0.0037 m?) up to 14.9
q 1t {0.138 m?), and 4 in. (102 mm) for 15 3q £t (0.139
m?) o more.

fc) For mutomatically fired boilers which do nos
have a pormal grate lineg, the recommended pipe sizes
detailed as “A" in Fig. HG-703.1 are 1% in. (33 mm)
for boders with minimom safety vaive relieving
capacity 250 Ib/hr (1130 kg/hr) or Jess, 2% in (64
mm} for boilers with minimum safety valve relieving
capacity from 251 to 2000 fb/hr (£137 to 9060 kgrhe)
in¢lusive, and 4 in. {100 mm) for boilers with more
than 2000 Tb/hr (9053 kg/hr) minimum safety valve
relieving capacity.

(d) Provision shall be mede for cleaning the interior
of the return piping at of closs to the boiler.

HG-T08 FEEDWATER CONNECIIONS

fa) Feedwater, makeup water, of water ireatment
shall be introduced into a boder through the fetum
piping system. Aluoastively, makeup waler of waler
treatment may be introduced through 2n independent
connection. The water fow from the independent
connection shall not discharge directly against parts of
the boiler expoted to direct radiant hear from the fire.
Miakeup water or wiler treatmemt shall not be
introduced through openings or connectiens provided
for intpection or cleaning, safety valve, safety relief
valve, blowoll, water column, water gage glaw, pres.
sure gage, oF lemperature gage.

b} The makeup water pipe shall be provided with 2
check valve near the boder and & stop valve of cock
between the cheek vaive and the boder or between the
check valve and the return pipe system.

Register, February, 1984, No, 338
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SECTION £¥ — PART HG

TABLE HG-709.1
EXPAHSION TANK CAPACITIES FOR GRAVITY
HOT WATER SYSTEMS
Bated on {wro-pipd fyiiém with awerage operdling waler
temperature 170°F, using tast iron columa raglation
with heat emission rate 150 Blu/hr sq ft equivabent
direction radlation

latales Equvaent Tark Cagacity,
Oirpet Aadlaton ! 3q e Fr]
Up 1o 354 18
Up e 450 1
Up e &S0 M
Up ta 00 »
Up to 1100 35
Up 1o 1402 "]
Up ta 1600 -3¢
Up ta 1860 -3
Up o 2000 2-38
Up to 2840 40

NOTE:

[1) Fer frytems with moce thun 2400 33 A of matated eqavian
drect water raflaton, U nequirsd cagdcity of the cuarean Lk
$hadl e increased en tht basn of | gal tank capairtys 33 39 faf
SN MVEHN direct ractation.

HG-HM7  OIL HEATERS

fa} A beater for oil or other liquid harmfui to bouer
operation shall got be instalied directly in the stear or
water space within a boiler.

&) Wheve un externat type heater for such seqvice 18
tised, means shall be provided 10 prevant the introduc:
ton into the boler of oil or other liquid harmful 1o
boiler operation.

HG19 PROYISIONS FOR THERMAL
EXPANSION {N HOT WATER

SYSTEMS

All hot water heatng syrtemr incorporating hot
water wnks or Auid relief columns shall be 3o installed
a3 to prevemt freering under pormal operatng condi-
tions.

HG-T09.]  Sywterzs With Open Expangios Tank.
If the system iy equipped with an open expansion tank,
an indoor overflow from the upper porticn of the
expansion tank shall be provided in addition to an
open vent, the indoor overtiow to be carned withun the
building to a suitable plumbing fiaxture or the base-
meni.

HG-7092  Qloted Type Systems, If the system s
of the closed type, an airaght tank or other suitable air
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ARTICLE 7 — INSTALLATION REQUIREMENTS

TABLE HG-709.2
EXPANSION TAHK CAPACITIES FOR FORCED
HOT WATER SYSTEMS
Based on average operating water temperalure 195°F,
a £ pressure 12 pitg, and maximum opdrating pressure

30
Syitem Yohume,d Taak Capatity,
wd FL
168 15
W 30
309 45
40 L]
500 75
100 150
2000 00

NOTE:

(1) Intlody) wolume willer in boder, radiation, and piping. not
chuding sxpansion Uak. A peocidurd for extimating system
wodarst and Tor determining tapardion Lank sizes for sther detign
dnditions may ba referred £ tn Chapter 10 of the 1964 sditien
of the ASHRAE Guide and Duta Bk Appiications.

cushion shall be installed that will be consistent with
1he volume and capacity of the system, and it shall be
suitably designed for & hydrostatic test pressure of 2%
times the allowabie working pressure of the system.
Expansion tanks for systema designed to operate above
30 pai (207 kPa) shall be constructed in accordance
with Section VI, Division . Provisions shall be
made for draining the tank without emplying the
system, except (or prepressurized tanks.

HG-7109.3  Minimum Capacity of Closed Type
Tank, The minimum capacity of the closed 1ype
éxpanion tank may be determined from Tables HG-
709.1 and HG-709.2 or from the following formula
where the necessary information is available:

¥, = (00001 T — 0.0468)V, 1/ [P /Py — (PoiP )
where )
¥, = minimum volume of tanks, gal
¥, = volume of sysiem, not incleding tanks, gal
T = aversge opentting temperatuse, 'F
P, = atmospheric pressure, psi
Fy = Bll pressure, pai
Py = manimum operating pressure, psi

HG-7094  Provisions for Therma! Expsnsion In
Hot Water Supply Systems, If a system ix equipped
with a check valve or pressute-reducing valve in the
cold water inlet line, consideration should be given to
the installation of an airtight expansion tank or other
suitable air cushion. Otherwise, due to the thermal

HG-109.2-HG-T10.4

expansion of the water, the safety relief valve may it
periodically, If an sapantion tank is provided, it shall
be constructed in accordance with Section YIIL
Division 1, for 2 maximum allowable working pres-
sure egual to or greater than the water heater. Except
for prepressurized 1anks, provisions shall be made for
draining the tank without emptying the system. Se¢
Fig. HLW-703.2 for a typical acceptable installation,

HG-710 STOP VALVES

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

HG-T16.2  For Single Hot Water Heating Bollers

fa) Stop valves shall be located at an accessible
point in the supply and réenim pipe connections as
near the boiler nozzle as is convenient and practizable,
of a sngle hot water heating bodler nstallation to
permit drainfng the boiler without ¢mptying the
system.

th) When the boiler is located above the system and
can ¢ drained without draining the system, stop
valves may be eliminaled. ’

HG-710.3  For Muitiple Boiler Installations. A
stop valve shafl be used in each supply and retum pipe
connestion of two or ttore boilers connected to a
common system. See Figs, HG.703.1 and HG-703.2.

HG-T104  Type of Stop Valre(s}

fa) All valves or cocks shall conferm with the
applicable portions of HF-203 and may be ferrous or
nonfesrous, .

{5} The minimum préessute rating of alt valves or
cocks shall be at least equal to the pressure stamped
upon the boiler, and the temperature rating of such
valves or cocks, including all internal compaonents,
shall be not fess than 250'F (121°C).

fe} Valves or cocks shall be fanged, threaded or
have ends sujtadle for welding or brazing.

{d) All valves or cocks with stems or spindles shall
have adjusteble pressure type packing glands and, in
addition, all plug type cocks shall be equipped with a
guard of gland. The plug or other operating mecha-
nism shall be distinctly marked in line with the
passage {0 indicate whether it i5 opened or closed.

fe} All vatves or cocks shall kave tight clogure when
under boiler hydrostatic test pressure.

Register, February, 1984, No, 338
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HG-T10.5  Identification of Stop Valres by Tags.
When stop valves are used, they shail be properly
designated substantially as follows by tagy of meral or
other durable material fastanad ro them:

Sappiy YViive
Do Not Close Witkemt Also
Coging Retira Valve -
Number ()

Retury Yadve - Number { )

~ Namber (}

HG-115  BOTTOM BLOWOFF OR DRAIN

VALVE

fa) Each boifer? shall have a bottom blowof or
drain pipe connection ftted with a valve or cock
connected with the lowest water space practicable,
with the minimum sizs of blowolf piping and valves as
thown in Table HG-715, Druin and blowoll vilves
may be instalied in'the piping adjscent to the boiler as
shown in Figs. HG-703.1 and H(3-703.2. *°

(4] Any discharge piping conpected 10 bottom
blowod and/or bottom drain connection shall be full
size to the poml of discharge.

{c) The minimem pressure rating of blowoef or .

drein valves and/or tocks shall be equzl to the

pressure stamped on the boiler buk in no case less than

10 pai. (207 kPs). The temparature rating of such
valves and/or docks shall be pot less than 25¢F
{121°C).

HG-720  SETTRNG

Beilers of wrought muterialt of the wet-bottom type
having an external width of over 16 in. (914 mm) shall
have oot less than 12 in. {305 mm) berween the bottom
of the boilr and the foorline, with sccess for
inspection. When the width is 36 in. (914 mm) or less,
the distance between the battom of the boiler and the
fooriine shall be not 1éss than 6 in. (152 mm), exeepd
that, when any part of the wet bottom is not farther

from an outer edge then [2 in. (303 mm), this dinance )

$hall be not less :bmﬂu: (102m.m)

’Bulu'!hlmglﬂpmqoflsp.lﬁil)ofkuugzmp({mm :

Mmemmuuuwumquumthwnxn(w
mm) pipe sitt wunimom drain vajve

Register, February, 1984, No. 338
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SECTION [V «- PART HG

TABLE HG-71%
SRE OF 30TTOM BLOWOFFY PIPING

AND VALVES
Minimum Requiced Sowoff
Safety or Safely Refiel Yabve Capacity, Yalves
™ of steam/Hr [Mote (27} Size, n
Up te 500 7
501 o 1230 1
1251 to 2500 pEA
2501 1o 6030 g
5601 and larger 2

NOTES:

{1) The taem blowoff viive 23 vsed in this Ssction means alf boweff
i draia vakves, and o connectians.

{2) To determnine the discharge capacity of wfety rellel vakvet in

tenrs of Blu, the ratleving capacity = 0 of steamfbe s -

aeliplled by 1000,
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SCOPE
U-t SCOPE!

fa} For the scope of this Division, pretsure vessals
are containers for the containment of pressure, ¢ither
internal or external. This pressure may be obtained
from an external source, or by the application of heat
from a direct or indirect source, or any combination
thereof.

(b) This Division is divided into thres Subsactions.
Subsection A consists of Pan UQ, covering the
general requirements applicable to all pressure vessels.
Subsection B covers the specific requirements that are
appliceble to the various methods used in the fabrics-
tion of pressure vessels. It consists of Parts UW, UF,
and UB, dealing with welded, forged, and brazed
methods, tespectively. Subsettion C covers specific
requirements applicable to the several classes of
materials used in pressure vesse] comstruction. R
consists of Parts UCS, UNF, UHA, UCI, UCL, UCD,
and UHT, dealing with carbon and low-alloy steels,
nonferrous metals, high-alloy steels, cast iron, clad
and lined materiad, cast ductile iron, and ferritic steels
with properties ¢nhanced by heat treaiment, respes-
tively.

{e} The following classes of vessels are not consid-
ered to be within ihe scope of 1his Division:

{1} those within the scope of other Sections

{2) fired process tubular heaters

(3} pressure conlainers which are integral pamis
or components of rotating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
tors, engines, and bydraulic or pneumatic cylinders
where the primary design considerations and/or
stresses are derived from the fuactional requirements
of the device

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

'lo tkose sppbications where there ure laws or regulations usced
by Muminpal, Sute Provincual or Federa Authontes covertag
pressze véssels, these Liwd o requlations skoald be reviewed o
determine size Of séevice Hmtstons of the coverage whock may be
different or more cestrictive thun 1bose prea in this paragriph

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

primary function is the transport of fluids from one
location to another within & system of which it 13 an
integral part, that is, piping systems

(5} piping components, such as pipe. flanges,
bolling, gaskets, valves, expansion joints, fittings, and
the pressure-containing parts of other ¢omponents,
such as strainers and devices which strve such
purposes a3 mixing, separating, snubbing. distnbuting,
and metering or controlling fow, providing that
pressurecontaining parts of such components are
generally recognized ag piping components or accesso-
ries

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

(7) a hot water supply storage tank heated by
steam or any other indirect means when nosat of the
following limitations is exceeded:

fa} a heat input of 200,000 Bruhr (38 6 kW)

(b} a water temperature of 210°F {39°C)

{c) a nomunal water-containing capacity of 120
gal (434 1)

(8) vessels having an internal or external operat-
ing pressure [see 3-1(N] not ¢xceeding 15 psi (103 kPa)
with B0 limitation on size (st UG-28{e))

(9 vessels having an inside dismeter, width,
height, or cross section diagonal not exceeding & 1n.
(152 mm), with ne limitation on length of vessel or
pressure

{d) The rules of this Division have been formulated
on the basis of design prnciples and consiruction
practices applicable to vessels designed for pressures
not exceeding 3,000 psi (20 670 kPa). For pressures
above 3,000 psi {20 670 kPa), deviations from and
additions to these rules usually are necessary to meet
the requirements of design principles and construction
praciices for these higher pressures. Only in the event
that after having applied these additional design
principles and construction practices the vessel still

*The wiltr may conln addinves provided 1he Anh posat of the
aqeecas sofution at slmosphenc pressure v 195°F £85°C) of hugher,
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U3

complies with all of the requircments of this Division
may it be stamped with the applicable Code symbol
fe} In relytion to the geometry of presture-costain.
ing party, the sope of this Division shall includs the

folkwing:
(1) where extemal piping i to be coanested 1o

the veast:
fa) the welding ed comnection for the Amt

drewmfenential jolat for welded connsction

(8} the drst thresded joint for screwed coanec-

fe) the face of the firwt Hangs for bolted,

coanectons

fd? the Gryt sealing surfact for proprictary
or fittings

(2) where nonpressare parts are welded directly
to either the internal or external surfacs of & prasure
vesdel, the weld artaching the part 10 the vessel {sce
UG-34, UG-35 end Appendices D and G)

{3} proseare-retaining covers for veasel cpenings,
Rich &5 manhole and handhole covers

{4} tha et sealing surface for proprietary Stthngy
for which rules are not provided by this Division, yoch
a1 gages and inyruments
(7 The scope of the Divirion inciudes provisions
for pressure relief devices to satisfy the
mq\nmd‘vc 12% thm;h UG-136 and Appea-
dix 11,

(¢ Undited steam boilers as dafiped in Saction 1
shall be constructed ia acoordance with the ruls of
Seut]ionlarwh Diviglon [see UG-1250) end UW-
e,

The following peetwure vemels in which steam i

d ghall be cor ¢ in sccordance with the
rujes of this Division:

1) vessels kmown a3 evaporstors or heat ex-
changery

{2} vemels in which steam i ganerated by the ase
of heat resulting from tion of & processing system
owuinm;annmbed‘ptmvm&mhunud
i the 1; of chemical and petrol pred.

octs
(%} Promure vemels or parts subject to direct fring
from the combastion of foel (sotid, Hquid, or guscous),
which are oot within the soops of Soctions L, 111, or IV
ouy be congiructed in sccordance with the rules of
this Divislon [see UW.2(d)].
(!)Anyprmwvend'hmhmommdthe
requirements of this Divition, including those for
inspection, may be stamped with the Code “U™
symbol even though exempted from such stamping.
() Presure veastls sxclusive of thoss covered in
(c),(l).lnd(h)lhuuewcmqnmbylhamluor

ILHR 42

SECTICN VIl — DIVISION I

this Division to be fully mdiographed, which are not
provided with quick actwating closures (s2e UG-35)
and that do not exceed the following volume and
pressure limits may be exempted from inspection by
laspectory, a3 defined in UG-91, provided that they
comply in all other respects with the requi s of
thix Divislon: .

{7} 5 cu A {0.14 m®) in volume and 250 pei (1720
kPa} detign pressure, or

2 1Y% cu A (004 m%) in volume and 600 pai
{4140 kPs) design pressure

It #n saseenbly of vessels, the limitations in (1) and

(2) spoly 10 esch vessel and not the wssembly a8 &
whole, Yetsels fabricated in sccordance with this mie
shall be marked with the "UM" symbol in Fig. UG-
114, sketeh (b), and with the data required in UG-116.
CuuhtuotCompumshnllumfythemquue-
ments of UG-120(2).

. GENERAL
U2  GENERAL

{a) The user or his designated agent® shail establish
the design requirements for pressare vessels, taking
into consideration factors wssocisted with normal
operation, end sach other conditions as startup and
shutdowi.

Such contideration atull incfude but shall not be
timited to, the following:

(1) the need for comotion sllowance beyond
thoss specified by the rules of this Division (see UG-
15y

{2} the definition of lethal servicss, For example,
see UW.2(a).

{3) the need for postweld beat treatment beyond
the requiremnents of this Divison and dependent ca

{4} for gremsurs vessels in which stesm in pener-
ated, of witer is heated, [s22 U-1(g} 1nd (b)) the need
for péping, valves, itruments, and Sttings to perform
the fmctions covered by PG-59 through PG-61 of
Section L

Register, February, 1984, Nu 338
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PART UG - GENERAL REQUIREMENTS

PRESSURE RELIEF DEVICES
UG-12% GENERAL

fa) Alt pressure vessels within the Scope of this
Division, irrespective of size or pressure, shall be
.provided® with protective devices in accordance with
the requirements of UG-1235 threugh UG- 136,

(b} An unfired steam boiler, as defined 1n U-1(g),
shall be equipped with pressure relief devices requized
by Section [ insofar as they are applicable to the
service of the particular instaltation. :

{c) All pressure vessels other than unfired s1eam
boilers shall be protected by a ‘pressure-relieving
device that shall prevent the pressure from nsing more”
than 109% above the maximum allowable working =
pressure except as permitted in (1) and (2). ($ee UG-
134 for pressure settings ) .

. {1} When multiple pressure relieving devices are
provided and set in accordance with UG-[3Ha), they

H4afery devices reed sor be provided by the vessel manufaciures,
bul overpressure protecoon shall be provided poor to plaaag the
veasel ip S,

Register, February, 1984, No. 338
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UG-115-UG-126

shall prevent the pressuse from rising more than §6%
above the maximum aflowsble working pressare.

(2) Where an additional bazard can be created by
exposure of a pressure vessel 10 fire or other unexpect-
ed sources of external hear, supplemental pressure
relleving devices shall be installed to protect againat

R 12

SECTION Y1 — DIVISION 1

Tess than 125 rimvey the set pressure of the relief device
nor more iban [wice the maximum siloweble working
presture of the vessef, Additional gages may be
installed if desired.

(ft Pressure relief valves or poureclosing pressure
rdlddmca'" may be used a3 protective devices

excessive pressure. Such sappl reliev-

ing devites shall be capable of pmrmnn; the pressure
from rising more than 219 sbove the maximum
allowable working pressure The same pressure reliev-
ing devices may be nsed to satisfy the capecity
requirements of (¢} or (cX1} and this parigraph
pmﬁnad!heprmmmﬁngmq\ﬁrmuofuﬁu
L34(a) are met

13) Prmmrd}ddevm.mmdedpnmuﬁyfor
protecton against ¢xposure of 4 prossure vessel to Are
or other unexpected sources of extemal heat instailed
on vessels having 0o perminent supply conndction and
used fof storuge at ambitnt temperstures of nonrefrig-
erated liquefied compressed gases,* are excluded from
1he requirements of (¢)1) and (¢ 2} provided:

(o] the relief devices are capabis of preventing
the pressure from rising more than 0% above the
maximum allowsbls woriing pressure of the vesiely;

{b) the set pressure of these devices shall aot
excoed the maximum allowsble working pressure of
the vessals; Rk

(e} the vessels have sufficient ullage 1o avoid 2
tiquid full condition;

(d} the maximuemn aijowable working pressure
of the vessels on which these devices are instailed is
greater than the vapor presyure of the stored liquefied
compressed g1% ot the maximum anticipated tempera-
ture®® that the gas will reach under itmospheric
conditions; and

- fe) pressure relief valves used to satisfy these
provisions als comply with the requirements of UG-
129X 3}, UG- 131(cX2), #nd UG 1 M4{eX D

(d} Pressure relicving devices shall be constructed,
jocated, and instailed so that they are resdily soocesd-
ble for inspection and repair and so that they cannot
be readily rendered inopenitve (see Apperrdiz M), snd
should be selocted oa the basie of their intended
service. .

fe) If a pressure indicating gage is provided to
det¢rming the vesael pressure at or ner the set
presaure of the relief device, one shouid be selected
chat is graduated with an upper limit that is aeither

¥For the pumoie of thai¢ ruler pao are ampdeed o b
Baviag & sapdr presaure prester than 40 pus ac 100F
ara

HWNormally thal temperurure shopdd ool bt e than (15T (670

suré utheopmnn;mpammuwptupumm
iy {¢) (s 1C-93),

o Dol W pevrest cuie (VoG oy darakoped.

(i} Safety snd wfety relisf valves for steam service
shail meet the requiraments of UG-131(0).

UG-126 PRESSURE RELIEF YALYES™

{a) Safety, safety retief, and celie valves shall be of
the direct spring losded type.

b) Plot opersted presture relief valves may be
wed, provided that the piloc iy self-actusted and the

VA premxy nilf siw ® o prwess el device which o
deapred 0 recikodd wad premmt U foriber Sow of Gad efo
aoxrsal copdiCond bave bems reROmed A somrsckeioy ey
Wwilmﬂ&mwuum
abex operaton. -

‘Aq&ymnomrﬂmmb’wm
prowary aad chersctarcnd by npdapm.wpopm.\m‘&{.'
waivt o & presary reblel vilve mtuated by miet
wineh opery b propornon to e incrmkie o [meure over ihe

opeaing presire. A mifiy Allef sain 1 o prowun el vaive
wwnﬂmawmmww|
proporton 10 the WCTEME 1 Presiort ovel Lhe Opinng promure,
Sepending on eppbaaoon A b oprrared peecrur splief sl s s
promare nhd vaht @ whach Lhe maper releng devee o
aambined with wd ¢ cooroliad by 3 sl ectokcad sacBacy
peomhait relief vafve.
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main vaive will open automatically at not aver the set
presyure and wilt discharge its full rated capacity if
some essensiad part of the pilot should fail.

fe} The spring in a pressure reliel valve in service
for pressures up to and including 250 pst (1720 kPay
shall not be reset for any pressure more than 0%
abave or 10% below that for which the valve is
marked. For higher pressures, the spring shall not be
reset for any pisssure more than 3% above or 5%
below that for which the safety or relief valve is
marked.

(d) The set pressure tolerances, plus or minus. of
pressure relief valves shall not exceed 2 pai (13.3 Pa)
for pressures up to and including 10 psi (483 kPa) and
3% for pressures above 10 paj (433 kPa).

vae1y NONRECLOSING PRESSURE

RELIEF DEVICES

fa) Rupture Disk Devices®
1) General
{a} Every rupture disk shall heve a stamped
bursting pressure within & manufactusing design
Tange® st a specified disk temperature,*t shall be
raarked with a lot aumber, and shall be guaranieed by
its anufacturer to burst within $% (plus or minus) of
its stagiped bursting pressure at the coincident disk
tenperature.
£b) The stamnped bursting pressuze within the
manwfactuning design range a1 the coincident disk
temperature shall be derived by one of the following
methods. All the tests of disks for a given tot shall be
made in a holder of the same form and dimensions as
that with whick the disk is 1o be used.
{1} At least two sample rupture disks from

BA mpurr disk dowe s 1 coarcclonnag presture rebef devce
wotustod by ikl stk piestore and deugnad to fancion by e
banung of & premure cosumiag sk A reprone Jut W the
pressure oonturgag acd presdure wantive ekment of 3 oepure
disk divice A mpowre disk hokfer u \be stiucture which enchacs
ind clamps the rupters duk @ poebon Kpplure duis sy be
designad in severn) copEpumtions, tuch aa plen fan pre-belged or
roverse bockhag and may be oude of miber ducnie or btk
materisk ruptore Gk mstirial ¥ not requured 10 donform 10 an
ASME sprafciion The materie) of e ruptute dut holder thall
e buted 1 Section {1 and this Drasion.

Tha manwfociunng degn raage 15 8 range of pressure withen
which ihe dverage Gumt prewure of teat duky mas Tall ta te
accepiable for 2 pariculir cequicenént as sgreed upem berween the
rapiuze diuk maswfacturer and the vier of by agent The dsb
shatl be marked af the avecage burst pressuzé of 3 rest doks
4'The spoaiied duk tempersiare sopphed to the upture disk
asufactares shal) be the expecied temperature of (he duk when
10 emergency condiion £10ts and the disk s eapected 10 ruptere

ister, February, 1984, No. 338
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each lot of cupture disks, made from the same
materials and of the same suze a5 those to be used.
shall b2 burst to senfy that the stamped bursting
pressure falls withia the manufactunng design range
at the coincident disk temperature. At least one disk
shall be burst at room temperature. The stamped
rating at the specified disk temperatuce shall be the
average of the bursts at concident disk tempetature.

£2) At Teast four sample ruptuee disks. but
aot less than 3%, from each lot of rupture disks, made
from the samg matenal and of the same size as those
10 be used, shall be burse at four different tempera-
tures, distnbuted over the applicable tempetatuse
range for which the ¢isks wall be ued. These daia
shall be usad 1o establish a curve of bursting pressure
versus (emperature for the lot of disks. The stamped
faling at the coincident disk temperature shall be
1aterpolated from this curve.

(3} For pre-bulgsd, solid metal disks of
graphite disks only, a curve of percentage raho ai
temperatures other than ambieat may be established
as in {2} above, using one stze of disk for each lot of
material. At Jeast four bursts at four different tempera-
tuecs shall be used tn &stablish the sbave curve over
the applicable wemperatuse range. At teast two disks
from each lot of disks, made from this lot of malena}
and of the same size as those 10 be used, shall be burs
at ambitat temperature to establish the room tempera-
ture rating of the tot of disks

The percent change of bursting pressure taken from
the sbove curve shalf be used to establish the stamped
rating &t the coinaident disk temperature for the lot of
disks

12} Capaciy Rating
fa) The calculated capacity rating of a rupture
disk device shatl not excesd a value based on the
applicable theoretiwal formufa dsee UG-133Y fm the
vaneus media multiplied by:

X = Cucthaent- = Dol

The area 4 {square wnckes) i the theoretical formuta
<halt be the minnum net area ¢xsting after disk
burst 2

{52 Tn bicu of the method of capacely rating tn
(a) above, 2 maniefacturec may have the capacily of 5
given supture disk device dessgn vertfied for the K,

HThe minimum tel fiow drez s e caloylated Get area ifter 3
compltie hurst of the dnk anb appropnaze elvsame for may
structury) membery which may redue 1he et Bow area thoough
e ruptare Jisk device Toe et Baw area for wling purposes shall
o exceed 152 nodmunal pupe wze arsa of 1be rupture Jud device
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coeficient in generul sccordance with the procedures and (3} above), and there is no chance of interference
of UG-131, as applicable, with proper functicning of the valves but in no case
(3} Applicetion of Rupfure Disks shall thds area be less than 8095 of the ares of the inlet
fa} A rupturs disk device may be used 43 the of the valve unless the capacity and functioning of the
sole pressure relisving device on & vessel specific combinstion of rupture disk and vaive have
’ s e 110
BOTE: Whea ropturs Sk devisal are ovod, & o rocommendod gﬂng&awEnESmoESmw«.Q_ww
U 1 daign prreire of the vewd bo suflcimy dhove the (e} A ruptare disk device may be installed on
insendod operatag proacare b provide safelnt margin boowesy the outlet £ide®® of a spring londed safety retief valve
P and gnu.nn!.d-aﬂ!ﬁ:

which is opened by direct action of the pressure in the
Appiiaaon of ruptum Gtk devicws to liqad servicd ihovkd be VeSSl provided:
A g _dvﬂ:m&-" {1) The valve is so designed that it will not
¢ = which fzil to open 4t itk proper pressure setting regardless of
i et in pecing of the ngtare dak any back pressurs that can sccumulate betwesn the
%) A rupture disk device may be instailed vilva disk and the rupture disk. The space betsroen the
between 3 pressure relief valve® and the vessel valve ditk and the rupture disk shelf be veated or

provided, drained o prevent accymuiation of pressurs due 1o &
f1) The combination of the spring lowded small amoust of lesksge from the valve

Eﬁﬁi&%«n&-ﬁ?!ﬁnﬂﬁkg {2} The valve is ample in capacity to mest

is ample in capacity to meet the requirements of UG- tha requirements of UG-133(a} and (&),

133{a) and (b). {3} The stamped bunsting pressure of the

(2] The stamped capacity of a spring loaded ropture disk at the coincident disk tempernture plus
ufety or wlety relief valve (nozzle typs) when any pressure in the outlet piping shall not exosed the
installed with & rupture disk device between the infet design pressure of the outlet portion of the safety or
of the vilve snd the vessal shali be multiptied by a afety relief valve and any pips or fitting between the
?ubnomo.SomEoE&%auﬂ?&Q&Eo valve eod the rupture disk device. However, in no case
vilve alone, or alleynatively, the capecity of such a shail the stamped bursting pressure of the napture disk
combingtion shall be established in accordance with tt the coincident opersting iempernture plus any
(3) below. pressure in the outlet piping excted the murimum

(3] The capacity of the combination of Lhe dllowsble working pressure of the vessel or the set
rupture disk device and the spring loaded wfety or pressirs of the safety or safety relief valve.
safeey relief valve may be established in accordance .S.dﬂonnag-ﬂg&&guw&niv.

Relief Devices, Overpressure,

4) The space between mpture disk device (3} Any piping beyood the rupture disk
and a safety or safery relief valve shall be provided cannot be obstructed by the rupture dlsk or fragment.
with & pressure gage, a try cock, free vent, or saitabls 6) The comtenis of the vessel wre clean
telltal Thia permits detecti Qoids, fres from gumming or clogging matter, so that

b 0 minimire the lom by lekam
We of 2 rptere disk device it combinarion with 3 WSy of through thee vadve of viluabhle o of aoxions or otherwie birsrdoos
ufety rebal vahe s3all be caroully evidusied o indare that the Eilg-gggﬂggoﬂﬁ
Doca beinf handled and the valve opertions] charactaristioy wil] iwict mide of the vabve i mpracticalle, or to prevent eormosive
okt @ pop wction of the vidro coincident with the boywing of the mﬂﬂg.-ggﬂnggfg
Taprace diske internaly
*Users are waned thar 3 rvpaure disk will oot banss 3t 1y design éiﬁﬁgﬁ.sgggﬁaam&
pressure of back perdmire butds up o the specs becwesn Lhe ik %é&gzmnﬁgﬂgggﬁ;u?
iod the safety o wiory refied valve whieh will oocur should &nigﬁaﬂniz?g>§ﬁ«u&
lmkage develop I the mptwrs dink dus to coonm o othar vilvg gﬂrﬂ-giﬁﬁ-%%
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the rupture disk {or in any other outlet that may be
provided) will not cleg 1he outler.
(7) The bonnet of the safety refief valve shall
be vented to prevenat accumulation of pressure,
(b) Breaking Pin Device™

(1) Breaking pin devices shall net be used as
single devices but only in combination belween the
safety or safety relief valve and the vessei.

. {27 The space between a breaking pin device and
a safety or safety relief valve shall be provided with a
pressyre gage. a try <ock, a free vent, or suitable
telltale indicator, This arrangement permits detection
of breaking pin device operation or leakage,

{3} Bach breaking pin device shall have a rated
pressure and temperature at which the pin will break,
Fhe breaking pin shall be ideatified to a lot number
and shall be guaranteed by the manufacturer to break
when he rated pressure. within the fo].lomng toler-
ances, is applied to the device:

" Rated Pressure. psi

Minimum Manimom Tuleranie, Plus or Minus. psi
0 . 150 5
151 ) 75 [I1)
P2 I 1 15

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

{5} The rated pressure at the coincident operating
temperature® skall be verified by breaking two or
more sampl¢ breaking ping from each ot of the same
material and the same size a3 those to be used. The lot
size shall not excesd 235, 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.

fc} Spring Loaded Nonreclosing Prexsum Relief
Device

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

"A hmhng pn demce 8 L auzuoclw.ng presaure reliel device
aghuated by miet static pressure and designed fo function by the
breskage of 2 load-<carrying wection of 1 pin which suppdcts 2
pressdfe conteining member. A Srerking pon iy the loadcamyng
tlement of & bresking pun device A breaking pen Aousing o the
sirocture whach emoloses e breaking pin @echanism  The
matersal of the housmg shall be buted tn Sectica 1f and w thas
Dhviston

The speafied temperature Suppbied 10 1he breaking pa
mapufacruree shali be tbe tempeiature of the breaking pin whem 20
emergoncy conditim cuuts 2nd (he oo 18 expected to braak,

Register, February, 1984, No, 338
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means (ail, 1he deviee mall achieve full npening af or
below its set pressure Such a device may not be used
in combination with any othes pressure relief device.
The. tolerance on opening point shall nat exceed
5.

(2) The calculated capacity rating of a spring
loaded nonreclosing pressure relief device shall mot
exceed a value based on the applicable theoretical
formula {se¢ UG-131) for the various media, muli-
plied by: £ == Coefficient = 0.62.

The area A (square inches) in the theoretical
formiula shall be the Aw area through the minimum
opening of the nonreclesing pressure relief device.

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

UG-128 LIQUIP RELIEF VALVES

Any liquid relisf valve used shall be at feast % in,
iron pipe size.

uc-1z% MARKING

{a) Safety, Safely Refief, and Pilot Operated Pressure
Relief Valves Each safety, safcty relief, and pilct
operated valve % in. pipe size and larger shall be
plainly marked by the manufacturer or assemnbler with
the required data in such 2 way that the marking wilt
not be chliterated in service, The marking may be
placed on 1he valve or on a plate or plates securely
fastened to the valve. The Code symbol shall be
stamped on the valve or nameplate, but the other
required data may be stantped, etebed, impressed, or
cast on the valve or nameplate. The tmarking shalt
include the following:

¢}) the name or idcnuﬂnng Ludema:k of the
manufacturer:

2) msnufaclu:er’s dmgn or Iype nMumber; -

{3} size____in. {the pipe size of the valve inlet);

4} set pressure —_psi;

(3} capacity. <u ft/min of air (60°F and 14.7
psia). Valves that are capacity certified i accordance
with UG-131(cH2) shall also be marked “At 209
op”

6) capacity——1b/hr of saturated. steam for
valves certified on slcﬂm or complpng with UG-
131{b),

NOTE [ additon, the manufaciuret msy wdicate the capaqly
otber ffurds (see Appendin 132
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-+ FIG. UG-129 OFFICIAL SYMBOL
FOR STAMP TO DENOTE THE
AMERICAN SOCIETY OF
MECHANICAL ENGINEERS'. .
STANDARD ... -

7} year built, or alternatively, 1 coding may be
mt‘k,edmlbe*uvtnxchlhltthevﬂvemmutlduru
can ddenrify the yess bailt. -

18) ASME Symbolusharnm!"p UG-125.
Vdvumd!ﬁrlhm%m.p!pemueuenp{ﬁm
requiremsnts {3, (3), aod {6). Requirements (1), (2}
{4, (7), and {8) may be marked on tags attsched by
mldhcnvc.muthamumnuub!ol’onhemm
oonditons.

{3) Safely and safety relief valves certified for a
steam discharging capacity under the provitions of
Section [ end bearing the official Code synsbol stamp
dSeﬁmlforufaynhamybeuudmprmm
vessels, The futed capacity in termy of other fuids
shlﬂbudcmmmdbytbembodo{mvmpvm
in Appendix 11. {Ses UG-13t(h).]

{c} Presture Rellaf Vabres in Combination with
Rupture Dick Devices Pressurs relief valves in combi-
aation with ruptare disk devices shall ba marked with
the capacity establiahed in sccordance with UG-
1270} 3NbX2) or UG-127(a)}3NDX3), in addition to
the merking of UG-12%(a) and UG-12(f). The mark-
ing muy be placed on the valve or on a plate or plates
wourdy fastensd 1o the valve. The marking shall
include the following:

(1) A combination with capacity certified per
UG-127(a)3XbX2) shall be marked, prior 10 instafls-
ticn, 14 follows:

fal capacity of bination
saturmted steam/hr o _em i of sir/min
{60°F and 14.7 pain}

(2) A combinstion with capacity cervified per
UG-127(aX 30b)X3) ahall bu marked by the mpoun’ole
manafactursr, a4 follows:

o+ fa} namé of manufterurer of valve
(b)) design or typs nnmber of valve
fc) name of manufscturer of rupiure disk

device )
" fd) design or type oumber of rupture disk
device ’
(e) capacity of combinution . b of
saturated steamshr or .o cu B of air/min
{S0°F and §4.7 psis)
(d) Presture Relief Valres in Combinanion with
Breaking Pin Devices. Pressure relief valves in combi-

SECTION vi0 -- DIVISION 1

nstion with breaking pin devices shall be marked in
accordance with UG-129(a). [0 addition, the rated
pressure shall be marked on the breaking pin and the
breaking pin housing.
(¢} Liguid Relief Valres Each liquid relief valve
shall be marked #ith the fellowing data:
f1) name cr identifying irademark of the manu-
facturer
(2} osanufacturer’s design or type number
(3) 2o in. (pipe size of inler)
(4) setpresure_ psi
(5) relicving capacity____gal of water/min
wICF
(7 Rupture Disk Devices. Bvery ruptire disk shail
be plainly masked by the manufacrarer in such a way
that the marking %ill not be cbliterated in service, The
rupture disk marking may be placed on the flange of
the ditk or on & metal tab permanently atleched
theret0.* The marking shail inciuda the follawing:
I} the pume or identifying tredemark of the
manafscturer
(2} manufacturer’s dssign or type number
{3} lot number
(¢ size . in.,
(5} stammped bursting presswre pai
(6} coincident disk temperature L
{7} capacitye____Jb of sapurated steam/hr,
e ft of aie/min (60°F and 14.7 paia)
NOTE:  In sk, the cussfactarer taay indicats the cepacity
T other Buichs (a0 Appendix L1}
Items {1}, (2), and (4) thall also be murked on the
rupiure disk holder.
g) Spring loaded Nonreclosing Pressure Relief
Devicet Spring losded noureclosing pressure refief

- devices shail be marked in aceordance with UG-12%(a)

except that the Code symbol stamp is 10 be applied
only when the capacity has been &gblished and
<ertified in scoordancs with UG-127(cX3) and all
other requirements of UQ-130 hava been met.

Register, February, 1984, No, 338
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UG-133  DETERMINATION OF PRESSURE
RELIEVING REQUIREMENTS

fo) Bxcept 13 ;mmmdtn(b). tbewumpm-
ity of tha pr ing davices d ta any
vesaed or system ofvmdafortherduuof:liquid.
ir, sitam, or other vapor shalf be suficient to carry
off the maximum quanticy that can be geastated or
suppiied ta the attached equipment without perutitting
a rise in pressure within the vessal of more than 169%
above the maximum atlowable working pressure when
the pradsure-relieving devices are blowing.

{b) Protective devices a4 permitted in UG-125(cX2),
a3 profection against excessive presture caused by

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

expesare (o fire or other sources of external heat, shail
have a relieving capacity sufficient to prevent the
pressure from sising more than 219 above the
magimum allowable working pressure of the vessel
when all pressure relizving devices are blowing.

fe) Vessels coonected together by a system of
adequate piping oot containing valves whichk can
uolare any vessel may be considered aa one unit in
figuring the required relieving capacity of pressure
relieving safery devices 10 be furnished.

{d} Hedt exchangers and similar vessels shill be
protested with 2 relieving device of yufcient capacity
to avoid overpressure in case of an intenual fuilure,

{¢) The official rated capacity of & pressure relieving
safety device shall be thet which is stamped oo the
device and guaranteed by the manufacturer,

() The ruted presvics relitving capacity of a
pressure relief valve for other than steam or air shall
be determined by the methed of conversion given in
Appendix 11.

{2) To promate the relieving capacity at any reiev-
ing pressure greater than 1.10p, as permitted under
UQ:125, a multiplier may be applied to the official
relieving capacity of a pressure relieving device sy
foltlows: - e

EEERTEAN
LI0p + 147
where .
P-rﬂm; pressure, paig
Pset pressare, paig

UG-14  PRESSURE SETTING OF

' PRESSURE RELIEF DEVICES

fa) When a single pressure-relieving device iy used,
it shall be sat to operate™ ar a pressure not exceeding
the maximum allowsble working pressurs of the
vessal When the required capacity is provided in more
than ooe pressure-relieving device, only one device
noed be set &t or below the maximum allowabie
working pressare, wad the additioos] devices may be
Mt to open sl higher pressures but in no cade at &
pressure bigher than 103% of the maximum alfowsble
working presgurs, except &y provided in (b).

f5) Protective devices permitted in UG-125(cX2) as
protection against excessive pressure caused by sxpo-

“&rumum&mmalmrﬁd-m«
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sute 1o fire or other scurces of external heat shall be
sel to operate at a pressure nol in excess of 1107% of
the maximum allowable working prassure of the
vessel. If such a device 18 used to meer 1he requires
ments of both UG-[25(c) and UG- 125{cH 2}, it shall be
sel 10 operate at not over the mavimum allowable
working pressure.

fe) H the operating vonditions of a valve are
changed so as (0 cequire another sprng sated for a
different pressure, the relief setting shall be adjusted
by the manufeciurer or by an individual certified by
the manafacturer of that safety valve, the valve shall
be remarked by ¢ither of them in conformance with
UG-129.

fd} The pressure at which any device is set
aperate shail include the effects of static heed and
constant back pressure.

fe)tf) The set pressure toferance, plus or minus. or
pressure reliel valves shall not ¢xceed 2 psi (1.8 kPa)
for preasures up to and including 70 psi (483 kPa) and
3% for pressures above 10 psi {433 kPa), except as
covered in {(¢¥2).

(2} The ser pressure tolerance of pressure relief

valves which comply with UG-125(c¥3) shail be
within — 0%, +10%.

UG-135 INSTALLATION

faj Safety, safety retiel and pilot operated pressure
celief valves, and nonreclosing pressure relief devices
shall be connected 1o the vessel in the vapor space
above any containgd liquid or to piping connected to
the vapor space in the vessel which is 10 be protected

) The opening through all pipe and ftungs
between a pressuce vessal and ts pressure-relieving
device shall have at least the area of the pressure-
relieving device inlet. and the flow charactenstics of
this upstream system shall be such that the pressure
drop will not reduce the relieving capacity telow that
required or adversely affect the proper operatioa of the
pressure-telieving device. The opening in the vessel
wall shall be designed to provide direct and unob-
structed flow between the vessel and its pressure.
relieving device.

fc) When two or more required pressure-relieving
davices are placed on one coanection, the irlet internal
cross-sectional area of thus connection shall be at least
equal 1o 1he combined inlet areas of 1hie safely devices
connected to i, and the Aow characteristics of the
upsiream systeen shall satisfy the requirements of (b).

1d} Liquid relief valves shalj be connected below the
rormal liqusd Tevel.

UG134-UG-136

fe) There shall he no intenvening stop vahes be-
tween the vessel and 115 protectin e device o deviees, o1
between the proteciive device or devices and the pont
of discharge, except:

i1} when these 1op valves are so vonstructed or
positively coantrolled rhat the clesing of the maumum
number of block valves possible at one time wil not
reduce the pressure relieving capacity provided by the
uraffecied relieving devices below the required relies:
ng capacity; or
2) under condstsons set forth in Appendia M.

iy} The safety devices on all vessels shall be so
nstalled that thewr proper functtomng wll not be
hindered by the nature of the vessel's contents

rg+ Discharge lines from pressure relieving safery
devices shall be Jesigned te facilitate dramage or shall
be fitted wath drains to prevent liguid from jodging in
1he discharge side of the safety device, and such hnes
shall Jead 10 a safe place of discharge The size of the
discharge lines shall be such thar any pressure that
may exist of develop sall not reduce the reheving
capacity of the relieving devices below that requured w
propetly protsct the vessel [See UG-138a) 13Y and
Appendin M.} .

Ttegister, February, 1984, No, 338
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The general phifosophy undetlying this Power Piping Cede is to paralle? those provistons of Section §. Power
Boilers, of the ASME Boiler and Pressure Vessel Code, 3s they can be applied to power piping systems The
Allowable Stress Values for pawer piping are generally consistent with those assigned for power beilers This Code
is more conscivative than some other piping codes, reftecting the need for leag senvice 5ife and masimum rebiability
in power plang installations.

The Power Piping Code as currently writien doss nos differentiste between the design, fabncalion, and ecection
requitethenis for crtical and noacritical piping systems. excepl for certain stress calculatrens and mandatory
nondestroctive tests of welds for heavy wall, high temperature spplications. The priblear envelred is to try 1o reach
agreement 0a how 1o evaluate eriticalily, and 1o aveid the inference that aencritical systems do not require
competence in design, fabrication, and erection. Some day such Jevels of quality may be definable, so that the need
for the many different piping codes will be avercome.

These wre muny instances whére the Code serves Lo warm o designer, fabricator, or ¢rectos against possible pitfails:
but the Code is aev @ handbook, and cannat substitute for education, experieace, and sound engineering judgment

The Code nerer intentionaily puts @ ceiling fimil oa conservatiem, A designer 6 free to specify moze cgid
requirements a3 he feels they may be justified. Conversely, a designer wha is capable of a more rigovous analysis than
is specified in the Code may justify = less consenvative design, and still satisfy the basic intent of the Code.

The Power Piping Committee strives to keep abreast of the current technological improvements in new materisls.
fabrication prectices, and testing techniques; and endeavors to keep the Code updated (0 permst the use of acceprable
new developments.

Register, February, 1984, No. 338
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The Cuode for Pressure Piping. B31. coasists of a number
of Sectns. which collectively constiute the Code Herer-
nafter n this Introdaction and 1o the tear of this Code Sec-
tion B31.1, when the word “Code™ 18 used without identifi-
catzon o another speaific Code Section, 1t meant this Code
Secton .

The Codt for Pressure Prping sets fonh enpineenag ze-
quirements deemed necessary for safe deasign and construc-
tion of piying systems Wil safety 15 the baswe consideration
of this Code, this factor zlone wilf not necessanly govern the
fina) specificatrons for any pressvre piping system. The de-
sgner 1s cautionsd that the Code 18 not a design handbook
The Code does not do away mith the need for the enjneer
0f competent engincenng fudgment

The Code conta:ns basic reference dats and formulas nec-
esszry fos design 115 intended 2o state these requirements i
terms of basic design principles to the fullest possible extent,
supplementad with speaific requirements where necessary 16
ohtain uniforr interpzetation of prnciple Tt cantains proki-
britons an arsas where pracicss or dessgns are known ta b
wnsale In oiher areas the Code vontalas warnmgs of “Hags™
whefe caulion 13 known 10 be necessary, bur where 31 18 felt
that a «Jirect profubilion would be unwise,

The Code includes:

1) matenal specifications and component standards which
have been 2ccepted for Code usage:

£} thed 1500 of propsr d
tlements cOmMpPRsing MPNg sysiems,

3} cequirements for the design of component parts and
assembled ynils, including necessary pipe supposting ele-
menls;

41 requirements for 1he evaluation and hmutztion of
s{eesses. reacnions, and movements asviated with pressyre,
rempecature, and extecnal forcs

3} requirements for 1he fabrication. assembly, and crec-
non of piping syslems.

1 standards for the

Register, February, 1984, No, 338
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6} requureenents for resting and inspeciny of <lements
before assemBly or erecticn and of the completed systems
after ececnon

The components of prping svstems shall comply wuh rhe
Spenfications and Standands hsted tn the Code Compluance
with this Code requires that fupdamental panaples be fol-
lowed and thal matenafs or pracines not speifically ap-
proved under this Code, but which are not profibited by the
Code, be qualified for uss as set fosth in the applicable chap-
ters of the Code . .

The specific design requirements of the Code ysuaily re-
vlye arpund a simplified cngineering approach to a subject
It 15 :ntended 1hat a designer capable of applying more vom-
phete and ngotous anzlysis 1o special or unusual problems
shall have latiiude an the deselopment of such designs and 1he
evaluation of complen or combined stresses [n suvch cases the
designer is tesponsible for demonstrating the validity of his
apprazch

This Codé shall not e retroactive, of cunsirugd as apply-
g ta ptptng systems creceed Before the date of sstance
After cade remiaons are approved by ASME and sccepled by
ANSL they may be used by 1gréement between contracting
parties begiamung with the date of 1ssuance shuwn on the
document ttfe page Rewisions bécome mandstory as ming
mum requirements six months after date of ssuance except
for piping 1nstallaiions or componenly contracted for ot
under constructian pnos to the end of the b month penod

Manufacturers and users of piping are cautioned agzinsi
makiag use of revisnons and cases 1hal ace fess resinct 2 than
formet requirements mathout having assurance that thiy bave
been accepted by the proper authonnes i 1he ursdicnen
where the pping n to be inatzlled

Atention of users of the Code rs directed o the fact that
the rumbenng of the Divistuny and the marenat thereunder
may 1ot be vonseculive. Such discenlinuit, i recogmred It
15 nod the resylt of editunal or panhing ecnan. Anoattempt has
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been mibde, insofar as possitde, to follow & uniform outhing 1n
the vanous Sectioas. Drue to the fict that the complete outline
may cover phases not apphicable (o x particular Section, the
Code has been prepared with gap o the aumbening It
believed that in this way, cross refereocing begwenn Soctions
is enacie ersier end use of tha Code is facilitated since the same
subjoot, s penerdld, sppears uoder the same sumber and sub-
Aumber m alj Sections. .

Thi Code it under the direction of e ASME Code Com-
miviee for Prespcre Piping, B31. The procedures of the Com-
mittee are socreditad by the American Natiopal Stasdands
[nsritute. .

The Committes & 1 continuing one and # ofjanizsd to
teep the Code up (o dats 1 contexy 1ad 8 swep with the
deved in iale, 3on, and usage, Revie
£2003 4re sgoed paricdically, New editions are published ar
throe year intavaly

The Committes has established un orderly procedure to
coauder requests for intapictalions 18d reviswons of Code
requicements. In order to recave considerstion. InquInes
shall be i wnbng and must mve full partculans.

When an approved reply 1o an inquiry nsobves 4 change
in Code requirenyenty, the roling s made peblic tirousgh the
iguance of 3 "Case ™ This 15 published i Mackasiwd Eagi-
aeering A “Case laterpresation and Revision” servioe i
maantaned for the benedt of alf wbo use the Coda Sugges
nond for reviticns may onginede within the Conumitice itsell
or from tnyone outride the Committes,

All requesty for inlerprelacons or suggestions for revitions
thould be sddresiad ta the Socretury, ASME Cade Commit-
1¢e for Pressure Pipag @ care of The American Society of
Mecheoca) Engncers, United Enginsering Center, 345 East
41th Steeet, New York, N.Y. {0017,

Register, February, 1984, No. 338
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100 GENERAL

This Power Piping Code is one of several Sections of
the Amencan Society of Mechanical Engineers Coxde
for Pressure Piping, 831. This Section is published as
a separale document for convenience.

Standards and Specifications specifically incorpo-
rated by reference into this Code are shown in Table
126.1. 11 is not considered practical to refer to a dated
edilion of each of the Standards and Specifications in
this Code. Instead, the dated edition references are
included in an Addendum which will be revised 1wice
yearly.

100.1 Scope

100,1.1 This Code prescribes minimum require-
ments for the design, materials, fabrication, erection,
test and inspection of power and auxiliary service pip-
ing systems for electnic generaticn stations; industrial
and institutional plants; centrat and district healing
plants; and disteict healing systems, both an the prop-
erty of and within the buildings of the users,

Piping as used in this Code includes pipe, fianges,
bolting, gaskets, valves, relief devices, fittings, and the
pressure containing parts of other piping components.
It also includes hangers and supports and other equip-
ment items necessary 10 prevent oversiressing the pres-
sure containing parts.

Rules governing piping for miscellanecus appurte-
nances, such as water columns, temote water level in-
dicators, pressure gages, gage glasses, eic., are included
within the scope of this Code, but the requirements for
bailer appurtenances shall be in accordance with Sec-
tion 1 of the ASME Boiler and Pressure Vessel Code,
Para. PG-60.

The users of this Code are advised that in some areas
legislation may establish governmental jurisdiction
over the subject matter covered by this Code. However,
any such Yegal requirement shall not relieve the owner
of his inspection rtesponsitilities specified 10 Para.
136.%.

Register, February, 1984, No. 338
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PART 6 SYSTEMS

122 DESIGN REQUIREMENTS
" PERTAINING TO SPECIFIC
PIPING SYSTEMS

1221 Boller External Piping; in
. Accordence With Pars. 100.1.2(A)
— Stean, Fredweter, Blowodl, and
Drain Piping . - -

12201 General, The minimem pressure and
temperature 2nd other special requiremenits to be wsed
in the design for steam, feedwater, blawoff, and drain
piping from the boiler to the valve or valves required
by Para, 122.1 defined in Para. 100.1 2{A) shall be as
specified in the following paregraphs.

{A) Expected maximum sustained conditions at
pressure and temperalure are intended to he selected
sufficienily in excess of any expected operating condi-
tions, not necassarily continuous, to permit satisfactory
operation without operation of the overpressure protec-
tion devices.

fB) In a forced flow s1eam generator with no fixed
Meam and water line, it is permissible to design the
¢xternal piping, valves and fittings attached to the pres-
sure parts for diferent pressure levels along the path
through the steam generator of water-steam flow. The
value of 210 be used for the extemel piping, valves, and
fittings shall aot be Jess than that required for the ex-
pected maximum sustained conditions of pressure and
tempevature to which the abutted pressure pan is sub-
jected except when one or more of 1he overprotection
devices covered by Para. PG-67.4 of Section | of the
ASME Bailer and Pressuzre Yesset Code is in operation.
The steam piping shall comply with the requirements
for the maximum sustained conditions as used in this
paragraph, ot for the design throtike pressure plus 5%,
whichever is greater, "Expected maximum sustained
comditions of pressure and temperature’™ are intended
to be selected suficiently in excass of any expected
operating conditions, not necessarily continuous, to
permmit satisfactory boiler operation without operation
of the averpressure protection devices.

{C) Provision shall be mede for the ¢xpansion
and contraction of piping connetted to boilers to limit
forces and moments {ranamitted to the boiler, by pro-
viding substantial ancherage at suitable paints, so that
there shall be no undus strain transmitted to the
boiler. Steam reservoirs shall be used on steam mains
when heavy pulsations of the steam currenis cause vi-
bration.
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10y Stresses due 1o hydrostatic head shall be taken
into account. These effects include the weight, con-
tents, and method of support.

{E} The allowable working pressure of a corru-
gated pipe shall be computed as for the original pipe
frem which the corrugated pipe is made, basad on the
dimensions of the straight uncorrugated sections. IF the
corrugations are thinned down in the process of manu-
faeture, the thickness of such corrugations shall be used
as the thickness of 1he pipe.

(F}  Piping connected to the outlet of a boiler for
any purpase shall be attached by:

(F.1)  welding 10 a nozzle ef socket w.eldmg firting;

(2} threading inta a tapped opening with a
threaded fitting or valve at the other end;

(F3} screwing each end into tapered flanges,
fittings, or valves with or without rolling or peening;

[F24]  bolted joints including those of the Van Stone
ypes

{E5}  blowoff piping of ficetube boilers shall be at-
tached in accordance with Pars. 122.1.1(F.2} if exposed
to products of combustion or in accordance with Para.
122.1.I(F.2), (F.3). or (F.4) if not so exposed.

(G)  MNonferrous pipe of tubes shalf not txceed 3 in.
NPS in diameter.

{H) American Natioral Standard slip-on Aanges

not exceeding 4 in. NPS may be attached 10 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 Range is attached.

I} Hub-type fanges shall not be cut from plate
material.

(7} American National Standard socket welded
Aanges may be used in piping or boiler nozzles provided
the dimensions do not exceed 3 in. NPS for Class £00
and fower and 2% in. NPS in Class %00 and t500.

122,12 Steam Plping )

{4} The value of P to be used in the formulas in
Para. |04 shall be as follows.

(4.7} For steam piping connected to the steam
drum or to the superheater inlet header up to the first
stop valve in each connection, ihe value of £ shall not
be less than the lowest pressure at which any drum
safely vaive is set to blow, and the § value shatl not
exceed that permiited for the corresponding saturated
sieam {emperature.

{4.2) For steam piping connected (o the super-
heater outlet header up ta the first stop valve in each
connection, the value of P, except as otherwise pro-
vided in Para. 122.1.2¢A.4) shall be not tess than the

ANSI7ASME B3l 1-1980 EDITION
122.1.1-122 1.3

lowest pressure at which any safely valve on the super-
heater is set 1o blow, or not less than 85%% of the lowest
pressure at which any drum safety vatve is sec to blow,
whichever is greater, and the § value for the material
used shall not ¢xceed that permitied for the expected
sleam temperature.

{A.2)  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 ¢ riot fess than the ex-
pected operating pressure or §3% of the lowest pres-
sure at which any drum safety valve is set to blow,
whichever is greater, and the § value for the material
used shall ot ¢xceed 1hal permitted for the c!pﬁ.!f:d
steam temperature.

(4.4} For boilers installed on the unit system fie.
one boiler and one trbine or other pricne mover) and
provided with automatic combustion control equip-
ment responsive to steam header pressure, the vatue of
P for the steam piping shall be not less than the design
pressure at the throttle inlet plus 5%, or not less than
857 of the lowest pressire at which any drum safety
valve is set to blow, or 6ot less than the expected maxi-
mum sustained pressuze at any point in the piping sys-
tern, whichever is greater, and the § valuc for the mate.
vial used shall not excesd that permitted for the
expected steam temperature at the super-heater outlet.
For forced-flaw steam generstors with no fized steam
and ‘waterfine, 1he value of P shall also be no less than
the expacted maximum sustained conditions

{A.5) The value of P shall not be 1aken at less than
100 psig (700 %Pag) for any condition of service or
material.

(BJ Figure PG.59-1 of Section I of 1he ASME
Boiler and Pressure Vessel Code illustrates a iypical
form of flange for use on boiler sheils for passing
through piping, such as feed, surface-blowoff connec-
tiens, 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
ut provided in Para. 122.1.1Q). In these and other
types of boilers where both internal and external pipes
making a continuous passage are employed, the boiler
bushing or its squivalent shall be used.

122,1.3  Peedwater Piping

(4} The value of £ to be used in the formulas in
Para. 104 skalt be as follows.

(4.1} For piping from the boiler (o and including
the required stop valve and the check valve, the value
of P except as permitted in Para. 122,1.3{A.7) shall
exceed the maximum allowable working pressure of 1he

ister, February, 1984, No, 338
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boiler by either 25% or 225 psi (1350 kPa), whichever
is the leseer. For an installation with an integral econo-
mizer without valves betwesn the boder and econo-
mizer, this paragraph shall apply only to the piping
from the economizer inles beader (o and including the
required stop valve and the check valve.

(42) Faor piping between the required check
vaive and the globe or regulsiing valve, when re
quired by Para. 122.1.7(B), and including any bypass
piping up to the shutodf valves in the bypsss, the
value of 2 thall be not kss than the pressuce co-
quired to feed the boiler.

{A3] The 5 value used, axcept a3 permitted in
Para 122.1.3{(A.7), shall not exceed that permictad for
the temperature of saturated steam at the maximum
atlowable working pressure of the boiler.

f4.4) The velue of P in the formula shall ot be
taken at Jess than 100 psig (700 kPag) for any condition
of servics or material, and shall never be lesy than the
pressure raquired to feed the boiler,

14.3) While the thickness given by the formuls is
theoretically ample to take care of both bursting pres-
fure and material removed in threading, when steel
pipe is threaded and used for feedwiler piping under
pressure in axcess of 100 psig (700 kPag) with 2 water
temperature of 2HF (105°C) and over, it shali be ssam.
less of a quality at least equal 1o ASTM A 3} or A 106
and of a weight at [east &qual to Schedule $Q pipe in
order 1o furnish addsd mechanical strength.

fA.6) When threaded bress or copper pipe is used
for these sérvices and pressure-lemperature conditions,
it shall be in accordance with pressure and temperature
classification permitted for thess malerials by other
paragraphs of this Code and shafl have a wall thickness
ar least equal to that required for steed pipe of a corre-
sponding nominal sige.

(4.7} In a forced flow steam gemerator with oo
fixed stesm and water ling, the valus of P for fosdwatsr
piping from the boder 1o and including the required
stop vilve may be in accordance with the requirements
of Para 122 L.UB).

{A.8} For boilers having 3 water-heating surface of
not mote than 100 sq Nt (9.3 m?), the foed pipiag and
connection to the boiler shal] not be smaller thay 15 in.
NPS. For boilers having a water-heating surface more
than (00 sq & {9.3 m?), the feed piping and connection
10 the boiler thall not be Jess than ¥ in. NPS.

122,14 Blowoff Plping

fA) Blowof piping is defined as a pipe connected 1o
a botler and provided with valves or cocks through
which the water in the botler may be blown out uader
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Boiler and Pressure Vessel Code

AN AMERICAN NATIONAL STANDARD
POWER PIPING

pressure, excepling dramns such as are used on water
columns, gage glasses, or piping to feed-water regula-
tors, el<., usad for the purpase of determining the oper-
ating condition of such equipment. Piping connections
wsed primandy for continuous operation, such as
deconcentrators on continueus blowdown systems, are
not classed as blowoffs; but their pipe connecticns and
all inings up to and iacluding ihe frst shutof valve
shall be equal at least to the pressure requirements for
the lowest set pressure of any safery valve on the boiler
drum and with the corresponding saturated steam tem-
petature.

(B} Blowoff piping systems from waler spaces of a
boiler, up to and including the blowod valve(s) ar
<ock(s) skall be designed in accordance with the follow-
ing.

(B.1) The value of P ta be used in the formulas in
Pars 104 shail exceed the maximum allowable working
pressure of the boiler by &ther 25% or 225 psi (1550
kPa) whichever is bess, but shall not be less than 160
pyig (700 kPag).

{82} The allowable streas value for the piping
materials shall not exceed that permitted for the tem-
perature of saturited steam ac ibe matimum atlowable
working pressure of the boiler.

(8.3} All pipe shail be steel. Galvanized wrought
{ron and galvanized steel pipe and Gitings shafl aot be
used for blowolf piping. When the value of P does not
exoeed 100 paig (700 kPag), the Bttings shall be bronze,
cast iron, malleable iroa, ductile iron, or steck. When
the value of P excesds 100 psig {700 kPag), the finings
shal be steel, and the thickness of pipe and fittings shalt
not be less than that of Schedule 0 pipe.

{B.4} When the value of P does not exceed 200 paig
(1400 kPag), the valves or cocks shall be bronze, cast
iron, ductile iron, or steel. For values of P higher than
100 psig {700 kPag) but not axceeding 200 psig ( (400
kPag), the valves or cocks shall, if of cast ron, be equal
at leagt 1¢ the requirements of the American National
$tandard for Class 250 a3 given in Tuble 126.} and of
of tronze, steel, or ductile iron construction, shall be
equal tg the requirements of the Standayds as given in
Table £26.] or Pars 121.2.6.

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

{C) Each bodler except fofced-low steam genera-
tors with 0o fixed steam and watet ling, and high tem-
perature water boilers shall have 2 bottem blowodl prpe
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fitted with a valve or cock in direct connection with 1he
lowsst waler space practicable

{8)  All water walls and water screens which do not
drazn back into the boiler. and all integral sconomizers
shall be equipped with blowoff valves or cocks con-
foraung to the requirements of Para. 122.1. 1 C) or wath
drain valves conforming to Para. 122.1.5

(E} The minimum size of pipe and fitings shall be
1in., and the maximum size shall te 2% in. The follow-
ing exceptions are permitted.

{£1) For miniaturs boilers, the exception permut-
ted by Patt PBM of Section [ of the ASME Batler and
Pressure Vessel Code applies.

£ 7)) On bailers with 100 sq ft (9.3 m*) of heating
surface or less, the munimum size of ppe and fitnngs
may b¢ 33 1n

{F]  The bottom blowoff pipes of tracnon and-or
portable boilers shalt have at least one slow or quick-
opening blowoff valve or cock conformung 1o the re-
quirements of Para 12.1.7(C..

1G!  Theblowofl piping beyond the blowoff valvets)
descnbed in Para. 122.1. 4B} is ¢lassified as nonborler
externst piping. [ts requirements are given n Para
1222

122.1.5 Boliler Drains

t4)  Ample deains shall be provided, where re-
quired, 1o permit compléte drainage of all piping.
superheaters. walerwalls, water sereens. mlegral eveno-
mizers, high temperature water boalers. and all other
boier components in which water may collect Dramn
ar blowefl valves or cocks shall be provided as neves-
sary, All drain hines, including pipe, fitlings. ind salves,
shall comply with the requirements for steam prping or
water pping zccording t the servave.

fA. 1} Each superheater shall be equipped watl at
least one drain so located a5 to maoss effecinely provide
for the proper aperatzon of the apparatus.

42 Each hgh temperature water boiler shail
have a bottom dratn connevtion | in mimmum pape
size, fitted with 2 valve or cock tn direct coaneciton
with the lowest water space practicable.

(B} When the valve or valves for walerwalls,
water screens, and integral ¢conomizers i Paras
122.1.5{A) and 122.1.4D) are not intended for blo-
wall purposes but are intended for use vnly as a dram
valve whea the bosler s net under pressure, a siagle
shutoff valve i acceptabde, peovided (f i 4 type that
van be locked sn the clised position, or prosided a
blank 15 1nsertad 1n 4 suttable flanged and bulted cou-
nevtion kocated on the downstream side of the abve.
When such a single valve s used, 1t need ot be de-
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stgnec] specfically for blowe ~antce but <hall he ade-
quate for the pressure and temperature cordinons $t
which the bailer aperates

122,16 RBaoiler Fxternel Piping — Miscellaneous
Systems

) Matenals, design. fabneauen, examinanon,
and erevtion of piping for muscellanecus recessones,
such as water level indwcators, water columns. gage
cocks, and pressure gages. shail be in accordance wath
the applicable sections of this Cade

‘Bt The salue of P ra he used i the Fermuias in
Para. {04 shali be not less than the mavimm ailow aple
sworkmng pressure of the borler eavept as provided B
Para. 1221 By

() Valve requirements for water level indicators
o water columns, spevial zage glass and gage cock
requirements, mimmu hae sizes, snd apecnal piping
configuranens required speaifically for clesning, access.
of reliability shall be 1n accordance with Para PG-oQ
of Seeron T of the ASME Boiler and Pressure Vewsel
Code

124,57 Valves and Fittings. The mummum pres-
sure and temperature raing for all valies and fitbings
n steam, feedwates, blowal, and miscellanevus piping
shafl be equal 10 the pressure and temperature specified
far the connected piping on the side that has the tugher
pressure. ¢acept that in no case shatl the pressure be
lens than 300 psag ™00 APagy, and for pressures not
exceading 100 psig 1 700 kPaghin feedwater and bloworf
service, the valves and nttongs ~hail be aqual at feast 1o
the requiremenis of the Amencan Nanonal Standards
Jor Class 125 east mron or Chass 1580 sreel

t44 Steam Siop Vafves

t4.7¢  Each bmler discharge outler, exvept wfenn
valve ur safety relier valves, or rehexter inler and outlet
connections shall he fitted with 3 stop salve hovatad at
an zccessible point in the steam-delivens hine and a
near the barler avzzle 1s s comensent and praciesble
When such outlets sre vver T e NPS, the sahe or
valves used va the connection shall be of The outsude-
serew-and-yoke nsing-stem (3¢ so a8 10 ndicard from
& distance by ke position of sts stem whether it i closed
of open, and the wheel may be carnad cither on the
yoke or aitached 1o the stem A plug-covh-type vabe
may be usal provaded the plug 15 held in pace by a
guaed or gland, the valse s squipped 1o imdicare from
+ distance whether 1t s Joxad or vpen. and the vabie
15 equupped with 3 slow-vpening mechanism. In the
case of a single benler and pame mover installaten. the
stop valve reyuired heremn miay he ormiitad provided the
poime mever thepttle valve s esquipped with an sndiea-
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tor to show whether the valve 15 open or closed and is
designed 10 withstand the required hydrostatic pressure
test of the boiler.

fd.2) When boiers are connected to a common
header, the connection from each botler having a man-
hols opening shail be fitted with two stop valves having
an zmple free-blow drain between them. The discharge
of this drain shall be visible to the operator while
manjpulsting the valve, The stop valves shall consist
preferably of one automatic nonreruen valve (st next
10 the boiler) and a second valve of the outside-screw-
and-yoke type or two valves of the outside-screw-and.
yoke type shall be used.

fd.2)  When a second siop valve or valves is te-
quired, it shali have a pressure rating at least equal 10
that required for the expected steam temperature and
pressure at the valve, or the pressure rating at least
cquat 1o 5% of the lowest s¢1 pressure of any wfety
valve on the beiler drum and for the expetted tempera-
fure of the steam &t the valve, whichever is greater,

{A.4) All vaives apd fitings on sieam [ines shail
Bave 2 pressure rating of at least 100 psig (700 kPag)
in accordance with the applicable American Nafinal
Standard. .

(B) Feedwarer Valves

{R 1) Except for high temperature warer boilers
complying  with  the requirements of Para
12L1.7(B.8) and for forced-flow steam generatory
with no fixed steam and water ling complying with
the requirements of Para. §22.1.7(B.7), the feed pipe
sha]l be provided with a check valve near the boter
and a velve or cock [see Para [22,1.7(C.5)] between
the check velve and the boiler. Whea two or more
boters are fed from a common source, there shall also
b a globe or regulsting valve on the branch to each
bonler focated between the check valve and the source
of supply. A typical arrangement u shown in Fig.
100.1.2(B). Wherever globe valves are used on feed
piping, the inlet shall e under the disk of the valve
On single boiler-murbine enit inyeailations the boiter
feed thutoff valve may be located upsiream from the
boiler feed theck velve

{B2) “When the supply line to & boiler is divided
10600 branch feed connections and all yuch connections
are equipped with 31op and check valves, the stop and
check valves 1a the common source may be omitied

(R3} U a boiler is equipped ¥ith 4 duplicale feed
arrengement, cach such arrangement shafl be equipped
as required by these rules.

(B4) A combinsuon stop-and<heck valve in
which there 15 only one szat and disk, and a vaive
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stem 15 provided 10 close the valve when the stiem s
serewed down shall be considered only as a siop
vaive, and a check valve shall be installed as other
wise provided.

fB.5) Whers an sconomizer or other feedwater-
hearing device is connetéd directly to the boiler wth-
out intervening valves, the feed valves and check valves
required shall be placed on the inlet of the tconomizer
or feedwaler-heating device.

(B.d) The recirculating return line for a high tem-
petature wales boiler shail be provided with the same
siop valve, or valves, required by (B.1} above for the
main boiler outlet. The use of 2 check valve in the
recirculating rerum ling between the boiler and the
required stop valve, or valves, iy optional A check
valve shall not be a substitute for 2 stop valve

(8.7} A forced-low steam generator with no
tixed steam and watet lne thall be provided with 2
feadwater stop valve or valves complying with re-
quirements of 122.1.7(B.1} through (B.6) above. This
stop valve and 2l piping between the valve and the
bailer shalf conform 1o the rules of this Coede A
check valve near the boiler or feed stop valve, and
within the scope of this Code, 18 not mendatory pro-
vided 2 check valve, having a pressure raung no less
than the boder inlet design pressure, iy installed at
the distharge of the boiler feed pump or elsewhere
in the feadwater line between the feed pump and the
feed stop valve

(C)  BlowasT Valves

{C4)  Straght-run glebe valves of the ordinery
type as shown in Fig. 122.1.KC) sketch (1) and ~valves
of such types that dams or pockets can exst for the
collection of sediment shail nos be used on such cunnec.
tions.

f€2)  Stumghtway Y-1ype globe valves as shown in
Fig 122.1.HC) skerch (2) or angle valves may be used
in verticat pipes, or they may be used 16 honzontal runs
of piping prowided hey are so constructed or installed
that the lowest ¢dge of the opening through the sear iy
at least 25% of the mnside diamerer below the center line
of the valve

(CJ)  The blowof valve or valves and the pips be-
tween them and the boier shall be of the same uze
except where a larger pipe for 1he return of condensa-
tion i used, as provided in Para [22.].7(C.8).

104} On zll bolers, except those used for high
temperature %ater, ractzon, and/or poriable purposss,
when the allowable working pressure ¢xceeds 100 pug
{00 kPag), cach botiom blowaf pipe shail have two
slow-opening valves, or onc slow-openung valve and a
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F1G6. 122.1.7(C} TYPICAL GLOBE VALVES

quick-opening valve or a cock compiying with 1he re-
quirements of Paras. [22.1.4(A.6) and (A.7). .

fC5} If & blowol cock is used, the plug shall be
held in place by a guard or gland. The plug shall be
distinctly marked in line with the passage.

(C8}  A slow-opening valve is a valve which re-
quires at least five 360-deg. turns of the operating
mecharism 1o change from full-clesed 1o full-opened
and vice versa.

fC.7)  Om a boiler having multiple blowoff pipes, a
single master valve may be placed on the common
blowofl pipe from the boiler, in which case only vne
valve on each individual blowoff is required. In such a
case gither the master valve or the individual valves or
cocks shall be of the slow-opening type.

(C.8) Two independent slow-opening valves, of a
slow-opening vajve and z quick-opening valve or cock
may be combined in on¢ body and may be used pro-
vided the combined fitting is the equivalent of iwo inde-
pendent slow-opening valves. or a slow-opening valve
and a quick-opening valve or ¢ock, and provided fur-
ther that the failure of ong 10 operate cannot affect the
operation of the other.

(C.9)  The botlom blowoff pipes of every traction
and/or portable boiler shall have ar least one slow-
opening or quick-opening blowoff valve or cock cen-
forming te the requirements of Para. 122.1.%(C. 3.

(C.10)  Only one blowof valve, which shall be of a
slow-opening 1ype. 15 required on foreed circulation
and electric boilers having a normal water content not
exceeding 100 gai {180 I3,

) Safety Valws
tD 1} Safely valves, rehief valves, and safety relief
slves shall conform 1o the requirements of Paras

PG-67, PG-¢8. PG-69. PG-70. PG-71, and PG-"2 of

Section Tof the ASME Boller and Pressure Yessel Code.
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1226 Pressore Relief Piping

Pressure zelief piping within the scope of this Code
shall be supported to sustsin reaction forees, amd shal[
conforra o the following requirements.

122.6.1 Piping to Presswre-Relleving Safety De-
vices. There shall be 10 intervening stop valves be-
iween piping being protected and us protective device
ot devices.

122,62 EAscharge Piping from Prmmneﬂeﬂug
Safety Derices

/4] These shall be o intarvening stop valve be-
tween the protectve device or devices and 1he point of
dischazge

(B} When discharging directly to the atmosphere.
discharge shall not impinge on other piping or equip-
ment and skail be dicected away from plaforms and
other aress ysad by persoanel.

fC) It 11 recommended that individual discharge
lines be used, but if two or more reliefy are com-
bined, the discharge piping shall be designed with
sufficient flow arez 1o prevent blowout of steam or
ather duids.

Sectional areas of a discharge pipe shall not be Jess
than the fult area of the vajve outlets discharging
therainto and the discharge pipe shali be as short and
straight ay posaable and 50 arranged 13 10 avoid undue
stresses on the valve or valves.

(1)) Discharge lines from pressure-relieviag safety
devices within the scope of this Code shail be designed
to facilitate drainage.

f£) When the umbrella ot dnp pan type of connee-
tion is used, the discharge pipang shall be so designed
a3 to prevent binding due to expansion movemnents

{F} Drainage shalt be pronded to cemove water
collected above the safety valve seat.
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