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PART I

WELDED REPAIRS AND ALTERATIONS

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

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

(b) 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, as shown below:

Nameplate for rerating when
no physical change is made in the
boiler or pressure vessel

RERATED BY

PSI AT F
(MAWP) B (T'emp)

(Date Rerated)

“‘Stamping or nameplate shall be applied adjacent to the orig-
inal manufacturer’s stamping or nameplate in letters at
least 5/16” high.

Nameplate for all other alterations

ALTERED BY

PSI AT , F
{MAWP) (Temp)

(Manufacturer’s Alteration Number, if used)

(Date Altered)

Stamping or nameplate shall be applied adjacent to the orig-
.inal ‘manufacturer’s ‘stamping or nameplate in letters at
least 5/16” high. :

(c).. A copy- of the original manufacturer’s data report -and any re-
quired manufacturer’s partial data reports shall be a part of the com-
pleted report of alteration and shall be attached thereto. Where the

Register, June, 1980, No. 294
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manufacturer’s data report is unavailable, documentation acceptable to
the department 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
a test is conducted 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-
sure parts or attachments that have failed in a weld or in the base mate-
rial,

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

. Hex steel or expanded metal for refractory lining;

. Ladder clips;

. Brackets;

. Tray support rings;

. Corrosion-resistant strip lining;

e IR =2 BRNE 2 SRS - N o R S R

..Corrosion-resistant weld overlay;
8. Weld buildup of wasted areas.

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

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

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

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

b 1. Replacemént of furnace floor tubes or sidewall tubes, or both, in a
oiler. )
- 2.Replacement of a shell or head in accordance with the original de-
sign.
3. Rewelding a circumferential or longitudinal seam in a shell or head.
4. Replacement of nozzels.

(g) Installation of new nozzels or openings of such a size that rein-
forcement is not a consideration. For example, the installation of a 3-
inch (76 mm) pipe size nozzle to a shell or head of %-inch (10 mm) or
less in thickness or the addition of a 2-inch (50 mm) pipe size nozzle to a
shell or head of any thickness.

Register, June, 1980, No, 294
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(h) The addition of a nozzle where reinforcement is a consideration
may be considered to be a repair provided the nozzle is identical to one
in the original design, is located in a similar part of the vessel, and is not
closer than 3 times its diameter from another nozzle. The addition of
such a nozzle shall be restricted by any service requirements.

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

() The replacement of a shell course in a cylindrical pressure vessel.
(k) Welding of gage holes.

(1) Welding of wasted or distorted flange faces.

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

(n) Seal welding of butt straps and rivets.

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

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

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

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

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

(5) . INSPECTION REPORTS. Anyone making welded repairs or alterations
in accordance with these rules shall furnish the department with a re-
port of every welded repair or alteration. The report shall be signed by
the authorized inspector who inspected or approved the repair or altera-
tion. The owner of the equipment shall retain a copy of the report for
review by an authorized inspector. The report shall contain the informa-
tion indicated on form SB-190.

Register, June, 1980, No. 294
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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 fJ Wis. Reg. No.

Heating Boiler J NB No.

Pressure Vessel [l ‘Serial ‘No.
Miniature Boiler 00 Other
Mfd. 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 psi

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 Ind 42. The
welding was completed by

e ; : . (Name of Welder )

who has made the test requirements of said rules.

Signed by :
(Welding Process) . : ,(Contracto;r Representative)
Dated

(Welding Procedure)

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

Authorized Inspector-—Wis. Com. No, 55 Employed by

Date
SB-190
Rev. 1979

Register, February, 1982, No. 314
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(a) Exceptions. The following items are exempt from the reporting
requirements of s. Ind 42.01 (5):"

1. The welded repair of tubes, or the alteration or replacement of
tubes in boilers or pressure vessels;

2. Piping, nozzels, valves and fittings of 2-inch nominal pipe sizes and
smaller.”

History: Cr. Register, April, 1961, No. 84, eff. 5-1-61; r. and recr., Register, May, 1974, No.
221, eff. 6-1-74; am, (1).and (2), cr. (8), Register, May, 1978, No. 269, eff, 6-1-78; r. and recr.,
Register June, 1980, No. 294, eff. 7- 1 80; am. form, Register, February, 1982, No. 314, eff. 3-
1-82,

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

Note: Where water is used in a hydrostatic test, the temperature of the water should not be
less than 70° ¥ and the maximum temperature during inspection should not exceed 120° F. If
& test is conducted at 1-1: 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.

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

Ind 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
qualification tests. Welding procedure specifications shall have been

E)repared and qualified in accordance with the requlrements of 'section
X of the ASME code (table 41.10-A);

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

Ind 42.06 Welders. (1) WELDER QUALIFICATIONS. Anyone undertaking
repairs or alterations shall have available at the job site records of welder
qualification tests showing that each welder to be employed on the work
has satisfactorily passed tests as prescribed in section IX of the ASME
code (table 41,10-A).

(2):WELDING TESTS; RESPONSIBILITY; INSPECTOR’S DUTY.. Preparation of
welding procedure spec1f1cat10ns 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 (table 41.10-A). Witnessing of the tests by the inspector

Register, February, 1982, No. 314
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shall not be mandatory but the inspector shall have the right to call for
and witness the making of test plates by any welder, at any time, and to
observe the physical testing of such plates.

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

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

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

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

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

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

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

Ind 42.08 Corroded surfaces and seal welding. (1) Corroded areas
in stayed surfaces may be built up by fusion welding, provided the re-
maining plate has an average thickness of not less than 50% of the origi-
nal thickness, and further provided that the areas so affected are not
sufficiently extensive to impair the safety of the object. See Figure 4 for
acceptable welding methods.

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

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

Register, June, 1980, No. 294
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(4) Edges of butt straps or of plate laps and nozzles or connections
attached by riveting may be restored to original dimensions by welding.
Seal welding shall not be used except with the special approval of the
authorized inspector, and in no case where cracks are present in riveted
areas. See-Figure 7 for acceptable welding methods.

" (b) Wasted flange faces may be cleaned thoroughly and built up with
weld metal. They should be machined in place, if possible, to a thickness
not less than that of the original flange or that required by calculations
in accordance with the provisions of the applicable section of the ASME
code (table 41.10-A). 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 calculated above. Flanges that leak because of warpage or
distortion ‘and ‘that cannot be repaired shall be replaced with new
flanges that have at least the dimensions conforming to the applicable
section of the ASME code (table 41.10-A).

(6) Tubes may be seal welded provided the ends of the tube have
sufficient wall thickness to prevent burn-through and the requirements
of the appropriate sections of the ASME code (table 41.10-A) are satis-
fied. See Figure 8 for acceptable methods.

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

Ind 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 pro-
vided 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 (table 41.10-A).

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

Ind 42.10 Materials. The materials used in making repairs or altera-
tions shall conform to the requirements of the applicable section of the
. ASME code (table 41.10-A) . Materials shall be of known weldable qual-
ity, have at least the minimum physical properties of the material to be
repaired and be compatible with the original material. The thickness of
any patch shall be at least equal to, but not more than “%-inch greater
than, the material being patched. Carbon or alloy steel having a carbon
content of more than 0.35% shall not be welded. -

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

Ind 42.11 Prohibited repairs. History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am.
Register, May, 1978, No. 269, eff, 6-1-78; r. Register, June, 1980, No. 294, eff. 7-1-80.
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Fire Cracks at Girth Seams

O

o

o

Cracksin 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.

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

. “The eracks should then be prepared for welding—by chipping, grinding or goug:

ing.

. In riveted joints, cracks which extend past the inner edge of the plate lap shoulc
be welded from both ssides.

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

. “Threaded staybolt holes should be retapped and new staybolts properly driver

and headed.

FIGURE 2 — RIVET AND STAYBOLT HOLE CRACKS

Register, ‘June, 1980, No. 294
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Cautions Buccessful perform-
-ance of 'this . repair requires a
ductile weld free from slag in-
clusions, voids, cracks or other
defects. .

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

Cracks at the knuckle or at the turn of the flange of the furnace opening require
immediate replacement of the affected area. If repairs are attempted, specific ap-
proval of the department 1s required.

FIGURE 3 — UNSTAYED BOILER FURNACES

Register, - June, 1980, No. 294
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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 heads.

TUBESHEET

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

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

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

FIGURE 4 — WELD BUILD-UP OF WASTED AREAS

Register, June, 1980, No. 294
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//‘"\A

STANDARD
MANHOLE OPENING

TBacking Ring

?——— Pressure SIdeA:——j

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

Wasted area removed77 71/—Original edge of opening

——Ring

I

Minimum lap
12" (12.7 mm)

o

Pressure Side

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

FIGURE 5 — REPAIRS FOR ACCESS OPENINGS

Register, June, 1;980, No. 294
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FIGURE 6-—-CORRODED AREAS

Corroded ‘Area around
manhole ‘or handhole open-
ings.

Corroded ares shall be thor-
oughly cleaned before welding.

<P & i
= .

~No corroded :area which is shown in this sketch and which exceésds in

size ‘the permissible -area ¢f an unreinforced opening or exceeding.in average

depth :50%  of the plate required thickness shall be “built up” by welding.
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SEAL WELDING OF CAULKING EDGES

|

1

- ana . oy — —— G — D — Y - c—— T ST ey AT QI D
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eal welding shall not be ‘applied if cracks are present in

Cautlon.
riveted areag. ‘
Indicationd of persistent or recurring leakage may be a sign of

cracking, No welding shall ‘be -applied ‘until a careful examination—
including removal of rivets if necessary-—has been made of such areas.

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

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

s §
N/

TYPICAL RIVET JOINT SHOWING SEAL WELD

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

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

FIGURE 7 — SEAL WELDING OF RIVETED JOINTS

Register, June, 1980, No, 294
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Tubes may be seal welded provided the ‘ends of the tubes have sufficient wall
thickness to prevent burn through, Seal welding should be applied with a maximum
of ‘three light layers in lieu of one or two heavy layers.

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

FIGURE 8— TYPICAL EXAMPLES OF
‘SEAL WELDING TUBES

Register, June, 1980, No. 294
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Ind 42.12 Procedure. Groove welds shall completely penetrate the
thickness of the material being welded. If possible, welding shall be ap-
plied from both sides of the plate or a backing strip or ring may be used
to insure complete penetration. Manually applied welds shall have a
convex surface on both sides if applied on both sides of the plates being
joined, or on one side if welding is applied from one side only. Valleys
and undercutting at edges of welded joints shall not be permitted. The
reinforcement may be chipped, ground, or machined off flush with the
base metal, if so desired, after the welding has been completed.

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

Ind 42.13 Postweld heat treatment. (1) GENERAL. In repairing car-
bon or low alloy steels, postweld heat treatment shall be required if it
would be required for new construction by the ASME code.-{table 41.10-
A) or when considered necessary by the authorized inspector.

(2) ALTERNATIVE METHODS. Under certain conditions, postweld heat
treatment as outlined above may be inadvisable or impractical. In such
instances, any other method of postweld heat treatment or special weld-
ing method acceptable to the inspector may be used. Examples of special
welding methods for P1 and P3 materials are described in s, Ind 42,13
(3) . Where deemed necessary, competent technical advice should be ob-
tained from the manufacturer of the object or from another qualified
source. When such procedures are used, the inspector shall be assured
that the requirements of (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 condu-
cive to stress corrosion cracking or, in some cases, to hydrogen enbrittle-
ment.

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

2. Method details. Preheat the materials to be welded to at least 300°
F and maintain this temprature during welding. The 300° F tempera-
ture 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
maintained at the minimum preheat.

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

quate at operating and pressure test temperatures. When this alternative meets the above
requirements, 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 maxi-
mum bead width shall be 4 times the electrode core diameter.

Register, June, 1980, No. 294
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b. The depth of the repair shall not be greater than %-inch or 10% of
the base metal thickness, whichever is less, and the individual area shall
not be greater than 10 square inches.

c. When the temper bead method is used, it shall require the approval
of the department. The inspector shall assure that the method has been
qualified in accordance with the guidelines of section IX of the ASME
code (table41.10-A).

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

b. Step. 2. The initial layer of weld metal shall be deposited over the
entire area with s-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 h/32-inch maximum diameter electrode in a manner to ensure temper-
ing of the prior beads and their heat affected zones.

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

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

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

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

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

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

Ind 42.15 Welded patches. (1) FLUSH OR BUTT WELDED PATCHES, (a)
The weld around a flush patch shall be a full penetration weld and the
accessible surfaces shall be ground flush where required by the applica-
ble section of the ASME code (table 41.10-A). Flush welded patches
shall be subjected to an appropriate nondestructive examination which
shall be consistent with the original construction requirements. See Fig-
ure 9 for acceptable methods.

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

(2) LAPPED AND FILLET WELDED PATCHES. Lapped and fillet welded
patches may be applied provided they are not exposed to radiant heat.
Lapped and fillet welded patches may be applied on the pressure side of
the sheet, provided the maximum diameter of the opening repaired is no

Register, February, 1982, No. 814
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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, 6-1-74; r. and recr., Register, June, 1980, No. 294, eff. 7-1-80; am. (2), Register,
February 1982, No, 314. ef‘f 3-1-82.

Ind 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 (table 41.10-A) governing welded-in
stays shall be met, except that stress relieving other than thermal may
be used as provxded in s. Ind 42.13.

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

Ind 42.17 Additional acceptable repair methods. Repairs and re-
pair methods not covered in this chapter may be used if acceptable to
the inspector. Some additional methods are illustrated in Figures 12 and
1

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

Register, February, 1982, No. 314
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FLUSH PATCHES IN UNSTAYED AREAS

FLUSH PATCHES IN STAYED AREAS

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

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

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

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

FIGURE 9 — FLUSH OR BUTT-WELDED PATCHES

Register, June, 1980, No. 284
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Bevel outside
25°-35°

Weld
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DETAIL OF
PATCH
FRONT AND SIDE VIEW : SIDE VIEW SHOWING
OF TUBE PATCH .FIT-AND WELDED

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

a.The:patch should ‘be made from-tube material of the 'same type, dlameter and
thickness as the one being repaired.

b. Fitup of the patch.is important.to weld mtegrlty The.root openmg should be
uniform around the patch. -

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

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

FIGURE]10— TUBE WINDOW PATCHING METHOD

Register, June, 1980, No. 294
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. Patches shall be of mute-
rial equal to the original in
quality and thickness.

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

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

Lap Fillet: Welded Patch in
Unstayed Area

iF b —Min. Lap
1
1

FIGURE 11--LAP-FILLET WELDED PATCHES

Register, June, 1980, No. 294
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1. Flush Butt Welded Head .

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

-2, Lapped and Fillet Welded Head

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

3. Segmental or Pie-Shaped Butt Welded Patch

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

Register, June, 1980, No. 294
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FULL PENETRATION WELDS REQUIRED

DO NOT USE BACKING RING IN AREA
SUBJECT TO RADIANT HEAT

ALTERNATE END ASSEMBLIES FOR RINGED FURNACES

h 4 ] Y-

TUBES AND/OR -STAYS L—\\

3

o,

TYPICAL END PLAIN END FURNACE
CLOSURE FOR
RINGED-FURNACES

Longitudinal seam in furnace. double butt-welded . and thermally
stress-relieved, For repalr, ‘final joint to ‘each head may be stress-
relieved by peenlng. Furnace ‘may  be welded into a riveted boller by
using adaptable end closures, Ringed furnace shall be thermally satress-
relieved -after longitudinel seam and rings have been applied.

FIGURE 13--SUGGESTED FURNACE RENEWAL

Register, June, 1980, No. 294
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PART II
RIVETED REPAIRS .

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

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

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

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

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

Ind 42.20 Pressure test. The authorized inspector may require a
pressure test, as specified in s. Ind 42.02, after completion of a riveted
repair.

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

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

7 PART III
RERATING OF A BOILER OR PRESSURE VESSEL

Ind 42.22 Rerating of a boiler or pressure vessel. (1) Rerating of a
boiler or pressure vessel by increasing the maximum allowable working
pressure or temperature shall be considered an alteration and may be
"~done only after the following requirements-have been met to the satis-
faction of the department:

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

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

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

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

Register, June, 1980, No. 294
Boiler:and Pressure Vessel Code



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 71

Ind 42

(2) The requirements of's. Ind 42.01 (2) (b), (c) and (d) shall be met
and an alteration report shall be submitted in accordance w1th s. Ind
42.01 (5).

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

PART IV

SECONDHAND VESSELS—PORTABLE BOILERS

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

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

Ind 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, eff. 7-1-80.

Ind 42.27 Existing vessels. Secondhand boilers which were con-
structed and installed in'Wisconsin under.the provisions of ss. Ind 41.60
throughInd 41.99 may be reinstalled if the working pressure is recalcu-
lated with a factor of safety of 6..Secondhand ppressure vessels which do
not meet the requirements of s. Ind 42.26 may be reinstalled if the work-
ing pressure is recalculated with a factor of safety of 6, using ss. Ind 41,63
through Ind 41.65 and ss. Ind 41.71 through Ind 41.75 for such calcula-
tions.

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

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

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

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

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

Reglster, February 1982, No. 314
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.Ind 42.30 Prohibited boilers. The installation of secondhand boilers
which have the longitudinal joint exposed to the intense heat of the fur-
nace is prohibited.

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

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

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

(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
leas 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 to the
(MAWP) and the temperature to 120°.F for the close examination.

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

Ind 42.32 Installation, Except for vessels exempted in s. Ind 41,21, all
secondhand vessels when reinstalled, shall comply with the ASME codes
listed in's. Ind 41.10.in regard to fittings, appliances, valves, connections,
settings and supports.

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

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

(‘1) The boiler is of ASME construction, and :
(2) “An'internal or external inspection of the boiler has been made
which is acceptable to the department.

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

PART YV

CINSPECTION AND REPAIR OF PRESSURE VESSELS
IN PETROLEUM REFINERIES

Ind 42.35 Application. Sections Ind 42.35 through Ind 42,63 shall ap-
ply to the inspection, repair, evaluation for continued use, and the meth-

Register, February, 1982, No. 314
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ods for computing the maxiiaum allowable working pressure of pressure
vessels in petroleum refineries.
History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am., Register, May, 1974, No. 221,
eff. 6-1-74.
Ind 42.36 Inspection; general. (1) Vessels that are inspected in ac-
cordance with the procedures described herein will be acceptable; how-
ever, other procedures approved by the department may be used.

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

(1) (c).

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

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

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

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

Ind 42.37 Qualifications of inspectors. (1) EXPERIENCE. Inspectors

shall have at least 3 years experience as follows:

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

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

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

Ind 42.38 Inspection records. (1) -A permanent and progressive
record shall be maintained for-each vessel. This record shall include the
following:

(a) Manufacturer’s and owner’s serial numbers.
(b) Location and thickness for critical points at all inspections.

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

Register, June, 1980, No. 294
Railer and Pressure Vessel Code



74 WISCONSIN ADMINISTRATIVE CODE
Ind 42

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

* -For a vessel designed for more than one combination of operating conditions, i.e., having
more than one maximum allowable working pressure with coincident temperatures, or for a
vessel in which different zones are subjected to different temperatures (see section Ind
41.50), all conditions should be recorded.

(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 s. Ind 42.38 (2) (b).

(2)In addition to the progressive vessel record:described in section
Ind 42.38 (1), a file which contains the following information shall be
maintained:

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

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

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

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

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

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

(c). If the probable corrosion rate cannot be determined by either of
the above mentioned methods, thickness determinations shall be made
after approximately 1,000 hours of service, or one normal run if longer
than this; subsequent sets of thickness measurements shall be taken af-
ter additional 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 approxima-
tion of the corrosion ‘rate, but'shall be excluded from all subsequent
computations 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.
Ind 42.40 Maximum period between inspections. (1) When the
contents of a vessel are known to be, or expected to be, corrosive, the

Register, June, 1980, No, 294
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maximum period between internal inspections shall not exceed % of the
estimated remaining safe operating life of the veseel, or b years, which-
ever is less; except in cases where an adequate inspection history ex-
tending over.a period of at least 5 years has established that the corro-
sion rate is reasonably uniform and predictable, the interval between the
current inspection and the next subsequent one may be established as
the projected 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-
ence with the protection afforded by the lining during similar operations
(and the corrosion allowance for the protected metal if there is any like-
lihood that the lining will fail) , but the maximum period between inter-
nal inspections shall not exceed 5 years.

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

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

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

(b) The minimum practical thickness permitted by the provisions of
s. Ind 41.50.

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

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

(b) No questionable condition is disclosed by the annual external ex-
aminations required by s. Ind 42.40 (7). -

(c). The operating temperature of the vessel contents does not exceed
5002 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 s. Ind 42.40 (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 deteriora-
tion other than corrosion is anticipated or suspected.

Register, June, 1980, No. 294
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(7) In addition, all vessels aboveground shall be given a visual exter-
nal examination at least once every 12 months, preferably while in oper-
ation, to determine the readily apparent condition of the vessel, its sup-
ports, and exterior insulation, as well as the general alignment of the
vessel on its supports, which might indicate external loadings affecting
the vessel’s condition.

(8) The safety and relief valve equipment shall be inspected and
tested at intervals as necessary to maintain the equipment in a safe op-
erating condition. The intervals between inspections should be deter-
mined by experience in the particular service concerned. Other pressure
relieving devices, such as rupture disks, shall be given a thorough exami-
nation at intervals determined .on the same basis.

(9) The periods for inspection referred to in this section assume that
the vessel is in continuous operation, interrupted only by normal shut-
down intervals. If the vessel is out of service for an extended interval, the
effect of such a non-operating period shall be considered in revising the
date ofthe next inspection which was established and reported at the
time of the previous inspection. If the vessel is out of service for a contin-
uous ‘period of one year or more, it shall be given an 1nspect10n before
again being placed in service.

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

Ind 42.41 Inspection for corrosion. (1) The minimum thickness
and maximum corrosion rate for any part of the vessel shall be deter-
mined at each inspection specified in s, Ind 42.40 by methods such as
described in the following paragraphs:

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

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

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

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

(c) When the depth of corrosion cannot be readily determined other-
wise, holes may be drilled through the portions of the wall where corro-
sion appears to be a maximum, and the thickness determined by taking
thickness- -gage measurements through these holes. If suitably located
existing ‘openings -are available, such measurements may be taken
through these openings.
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(d) ‘Any other suitable method (such as ultrasonic or gamma-ray in-
struments) that will not affect the safety of the vessel may be used pro-
vided it will assure minimum thickness determinations accurate within
the following tolerances:

Wall Thickness, t - Permissible Tolerance
5/16 in..and less , . 0.10t
Over 5/16 in. 1/12 in., or 0.05t, whichever is
: greater.

(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 in., in the case of vessels
with inside diameters of 60 in. or less; or

(b) The lesser of % the vessel diameter, or40 in.; 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 averaged
on either side of such opening shall not extend beyond the limits of rein-
forcement as referred to in s. Ind 41.50. If, because of wind loads or other
factors, the longitudinal stresses would be of importance, the least thick-
nesses in a similarly determined length of arc in the most critical plans
perpendicular to the axis of the vessel also shall be averaged for compu-
tation of the longitudinal stresses. The thicknesses used for determining
corrosion rates at the respective locations shall be the average thick-
nesses determined as aforesaid; and for the purposes of s. Ind 42,48 “‘the
actual thickness as determined by inspection” shall be understood to
mean the most critical value of average thickness so determined.

(8) 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.sq. in. within any
8-in..diameter circle, and the sum of their dimensions along any straight
line within this circle does not exceed 2 inches, .. -

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

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

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

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

rom,

(2) Among the many ways of inspecting a vessel for defects, careful
visual examination is by far the most important and the most univer-
sally applicable. Other means that may be very useful from time to time
include magnetic-particle (for cracks and other elongated discontinui-
ties in magnetic materials) , fluorescent or dye penetrants (for disclosing
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porosity, pinholes, etc., which extend to the surface of the material and
for outlining other surface manifestations, especially in non-magnetic
materials) , hammer testing, pressure testing, exploratory chipping, etc.
All of these methods should be considered as auxiliary to careful visual
examination, 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 judg-
ment based upon the details of circumstances encountered. Adequate
surface preparation is frequently of paramount importance to proper
visual examination and to the satisfactory application of any auxiliary
procedure such as those mentioned above. The extent to which special
surface preparation may be required is dependent upon the individual
circumstances involved, but may require wire brushing, sandblasting,
chipping, or grinding, or a combination of these operations in addition to
routine cleanings.

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

(4) The items that normally shall be examined during an inspection,
subject in each case to the provisions of s. Ind 42.43 (3) and various
- suggestions concerning some of the things to be looked for, or proce-
dures that may be used, are as follows:

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

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

(5) The inspection items given above are not presumed to be com-
plete for every vessel, but include those features common to most vessels
and in general those :of greatest importance. Inspectors must supple-
ment this list with any additional items necessary for the particular ves-
sel or vessels involved.

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

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

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

Ind 42.45 Pressure relief devices, The safety valves and other pro-
tective devices, such as rupture disks and vacuum valves, where used,
should be checked to see that they are in proper condition, This inspec-
tion, in the case of valves, will normally include a check on their opera-
tion at the set pressure, a check that the proper spring is installed for the
service, and an examination to determine that inlets, outlets, and dis-
charge piping are free or corrosion products or other stoppage.

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

Ind 42.46 Temperature measuring devices. Temperature measur-
ing devices .used for determining metal temperatures shall be checked
for accuracy and general condition,

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

Ind 42.47 Allowable operation based on inspection data. Defects
or damage discovered during the inspection shall be repaired in accord-
ance with s. Ind 42.50 through s. Ind 42.63, or shall constitute a basis for
reducing the allowable working pressure in accordance with s. Ind 42.48,
or, as a final resort, for retiring the vessel from service.

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

Ind 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 section Ind 41.10 if all
essential details - (such as ‘quality of materials ‘and workmanship,
knuckle radii of heads, reinforcement of openings, etc.) definitely are
known to comply with the latter. In corrosive service the actual thick-
ness as determined by inspection minus twice the estimated corrosion
loss before the date of the next inspection shall be used, except as modi-
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fied in s. Ind 42.40 (1). Suitable allowance shall be made for the other
loadings in accordance with s. Ind 41.50.

(2) For vessels with riveted joints, in which the strength of one or
more of -the joints is a governing factor in establishing the maximum
allowable working pressure, consideration shall be given to whether, and
to .what -extent, corrosion will change the possible modes of failure
through such joints. Also, even though no additional thickness may have
originally been provided for corrosion allowance at such joints, credit
may be taken where computations show this to be justified, for the cor-
rosion allowance inherent in the joint design.

(3) 'The allowable working pressure of vessels with one or more open-
ings, for which the closures are auxiliary equipment not part of the pres-
sure vessel, shall be determined only after due consideration of any pres-
sure limitations imposed by such auxiliary equipment.

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

Ind 42.49 Pressure test. (1) Unless required by s. Ind 42.49 (2), a
pressure test normally need not be made as a part of a periodic inspec-
tion. However, one shall be made when unusual, hard-to-evaluate forms
of deterioration possibly affecting the safety of the vessel are disclosed
by inspection (and after certain repairs, see s. Ind 42.63) . When a pres-
sure test is made for this purpose, it shall be conducted at a pressure
determined in accordance with the provisions of s. Ind 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. Ind 41.50, or a pneumatic test at a pressure of 1.10 times the maximum
allowable pressure, shall be given a hydrostatic pressure test at the time
of each inspection at a pressure not less than 1.50 times its design pres-
sure, 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..

Ind 42.50 Field repairs; general. No repairs, additions, or altera-
tions shall-be made until the proposed methods of execution have been
considered and approved by the inspector. Other methods may be used
if submitted to and approved by the department. All such work shall be
of the highest quality of workmanship, and shall be executed in a man-
ner and by practices complying with the applicable provisions of s. Ind
42.50, and with code approved materials and under proper supervision.
Complete records of all such work shall be made and filed.

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

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

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

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

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

Ind 42.53 Thickness gage holes. (1) In corroded vessels subject to
rapid stress fluctuations, the holes drilled through the vessel wall for
measuring thickness in accordance with s. Ind 42.41 shall be closed by
welding which complies with s. 42.57 and provides complete penetration
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 A.S.M.E. code.

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

Ind 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. Ind 42.57 and re-machined in
place, if possible, to a thickness not less than that of the original flange
or that required by calculations in accordance with the rules in s. Ind
41.50, Corroded flanges may “also be re-machined in place, without
building up with weld metal, provided the metal removed in the process
dl(;es not reduce the thickness of the flange below that calculated as
above.

(2): Warped flanges which cannot be re-machined, .or flanges which
have become distorted because of excessive tightening of bolts, shall be
replaced with new flanges which have at least the dimensions con-
forming to's, Ind 41.50, welded on in accordance with the requirements
of 5. Ind 42.57. -

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

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

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

History: Cr. Register, April, 1961, No. 64, eff, 5-1-61.
Ind 42.56 Inadequate bolting material. Defective bolting material

shall be replaced with suitable material which meets the requirements of
s. Ind 41.50.

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

Ind 42,57 Field welding. (1) Strength welding shall be done by qual-
ified welders and shall meet all other requirements of-s. Ind 41.50.

(2). Preheating to not less than 300° F may be considered as an alter-
native to thermal stress relief for minor alterations or repairs of initially
Register, June, 1980, No. 294
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stress relieved vessels constructed of the P-1 carbon steels listed in s. Ind
41.10 and for the P-3 alloy steels preheat sometimes can be considered
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-re-
lieved normally, shall be stress-relieved if alterations or repairs involv-
ing -strength welding are performed. Any stress relieving shall -be
performed in accordance with s. Ind 41.50. When preheat is used as an
alternative for thermal stress relief as provided above, the stress relief
factor may be continued.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (2), Register, May, 1974, No.
221, eff. 6-1-74.

Ind 42.58 Applying patches to vessels by welding. (1) Patches to
be welded to.vessel walls shall be made of material equivalent to the
material of the plate to be repaired. If a flush patch is to be installed ina
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 propor-
tions of the patch shall be determined as outlined in s. Ind 41.50. The
application of patch plates to both the outside and inside of the vessel
wall sometimes is preferred to a single lap plate. (Such double patch
plates should be avoided in high temperature service; in hydrogen blis-
tering service a weep hole should be provided in one of the patch plates.)
Lap patches attached by welding should not be applied to wall thick-
nesses over % inch,

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

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

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

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

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

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

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

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

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; am. (1), Register, May, 1974, No.
221, eff. 6-1-74. ’
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Ind 42.62 Calking riveted vessels. Rriveted joints may be made tight
either by mechancial calking or by metallic arc seal welding in accord-
ance -with Ind 41.50 after carefully cleaning the seam and cleaning
around the rivet heads.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61.
Ind 42.63 Pressure test after repairs. ‘A vessel, which has had re-

pairs or alterations, shall be given a pressure test in accordance with s.
Ind 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 PIPING
CODES AND STANDARDS)

Excerpts from the following boiler, pressure vessel and piping codes
and standards are reproduced here strictly for reference: ASME Sec-
tions I, IV.and VIII and ANSI/ASME B31.1. This information has been
included to provide a general idea as to the requirements of these codes
and standards. Users of this information must be cautioned that these
excerpts do not provide complete guidelines for inspection, installation,
operation 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. Tt must be noted that these codes and standards
change on a periodic basis (see s. Ind 41.10). Those who are bound by
the rules of ch. Ind 41 must avail themselves of the applicable code sec-
tion or standards listed in s. Ind 41.10. Refer to ch. Ind 42 for rules ap-
plying to repairs, alterations, and miscellaneous requirements.
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EXERPTS FROM;

ASME BOILER AND PRESSURE VESSEL CODE

SECTION I
POWER BOILERS

1980 EDITION
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PREAMBLE i

This Code covers rules for construction of power boilers,!
electric boilers,? miniature boilers® and high-temperature
water boilers* to be used in stationary service and includes
those . power boilers used in loeomouve. portable, and
traction service. Refe toa ludes all the

b hs and subdivisions under that ‘

The Code ‘does not contain rules to cover all detaila of
design and construction, ‘Where ‘complete details are not
given, it is intended that the manufacturer, subject to the
approval of the Authorized Inspector, shail provide details
of design and construction which will be as safe as otherwize
provided by the rules in the Code,

The scope of jurisdiction of Section I applies to the boiler
proper and to the boiler extem&l piping.

Superheaters, and -other p

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

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

Reheaters receiving steam which has passed through part
of a turbine or other prime mover and separately fired steam
superhuun which are not integral with the ‘boiler are

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

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

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

{b) the face of the first flange in bolted flanged connec-
tions; or

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

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

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

{Pawer boiler—a boiler in which steam or other vapor is generated
at a pressure of more than 15 psi (100 kPa),

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

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

p vessels and their comlmcnon ulull
comply with Code i for i
safety devices. Piping between the rehmer connections and
the turbine or other prime mover is not within the scope of
the Code.

A pressure vessel in which steam is generated by the

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

Unfired preasure vessels in which steam is generated shall
be classed -as ‘unfired -steam -boilers with ‘the following
exceptions:

(a} Vessels known as evaporators or heat exchangers,

(b) VnseLq in which steam is generated by the use of heat

g from ion of a p ing system a
number o!' pmsure veasels such as used in the manufacture
of chemical and petrol d

Unfired steam boilers - shall be constructed under the

provmcns of Section I or Sectmn VI,

din ion with high-temper-
ature water boilers shall be constructed to the requirements
of Section I or Section VIIL

A pressure vessel in which an organic fluid is vaporized by
the ion of heat Iting from the ion of fuel
(solid, tiquid, or ‘gaseous) shall be constructed under :the
provisions of Section 1. Vessels in which vapor is generated

idental to the operation of a p ing system, contain.
ing 8 number of pressure vessels such as used in chemical
and petroleum manufacture, are not covered by the rules of
Section I,
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PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION

GENERAL
PG-1 SCOPE

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

PG-2 SERVICE LIMITATIONS

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

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

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

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

2.3 "1t is not the intent of these rules to cover coil-
type hot water boilers without any steam space where
water flashes into ‘steam 'when released through a
manually - operated -nozzle for. cleaning machinery,
equipment, buildings, etc., unless one of the following
limitations is exceeded:

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

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

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

(d) steam not generated within the coil.

Steam cleaners exempt by this classification shall be
provided with adequate safety relief valves and
controls.

Register, March, 1982, No. 316
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BOILER EXTERNAL PIPING
AND.BOILER PROPER
CONNECTIONS

OUTLETS AND EXTERNAL
PIPING

PG-58

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

58,2 ' Boiler External Piping Connections to Boil-
ers. All boiler external piping connected to a boiler for
any. purpose shall be attached to one of the types of
joints listed .in PG-39.1.1,1, PG-59.1,1.2, and PG-
59.1.1.3.

58,3 :Boiler External Piping. The following defines
the Code Jurisdictional Limits of the boiler external
piping .systems, _including general requirements,
valves, and inspection. The limits are also shown in
Fig. PG-58.3.1 and Fig. PG-58.3.2. The materials,
design, fabrication, installation, and testing shall be in
accordance ‘with::ANSI -B31.1-1977, Power- Piping,
including Addenda through the Summer 1979 Adden-
da and including the applicable B31.1 Code Cases.

58.,3.1°The steam piping connected to.the boiler
drum ‘or to the superheater outlet header shall extend
up to and including the first stop valve in each
connection, except as required by PG-58.3.2, In the
case of a single boiler and prime mover . installation,
the stop valve required herein may be omitted provid-
ed the prime mover throttle valve is equipped with an
indicator to show whether the valve is open or closed
and is designed to withstand the required hydrostatic
pressure test of the boiler,

58,32 When two or more boilers are connected
to a common steam header, the connection from each
boiler having a manhole opening shall be fitted with
two stop valves having an ample free-blow drain
between them. The boiler external piping includes all
piping from the boiler proper up to and including the
second stop valve and the free-blow drain valve.
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FI1G. PG-58.3,.1 CODE JURISDICTIONAL LIMITS FOR PIPING — DRUM TYPE BOILERS
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58.3.3 The feedwater piping for all boilers,
except high-temperature water boilers and forced-flow
steam gemerators complying with PG-58.3.5, shall
extend through the required stop valve and up to and
including the check vaive except as required by PG-
58.3.4. On a single boiler-turbine unit installation the
boiler feed shutoff valve may be located upstream from
the boiler feed check valve.

If ‘a feedwater heater or heaters meeting the
requirements of Part PFH are installed between the
required stop valve and the boiler, and are fitted with
isolation and bypass valves, provisions must be made

to prevent the feed from ding the
maximum allowable workmg pressure of the piping or
feed heater, :whick i3 less. Control and

interlock systerns are permitted in order to prevent
overpressure.

88.3.4 ‘When two or more boilers are fed from a
common ‘source, the piping shail be up to and
including a globe or regunisting valve located between
the check valve required in PG-58.3.3 and the source
of supply. If the regniating valve is equipped with an
isolation valve and a bypasa valve, the piping shall be
up to .and including both the isolation valve down-
stream from the reguiating valve and the shutoff valve
in the bypass.

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

$8.3.6 :: The blowosT piping for all boilers, except
forced-flow steam generators with no. fixed steam and
waterline, high-temperature water boilers, and those
used for traction and/or portable purposes, when the
llowable working eeds 100 pai (690 kPa)
shall extend thmugh and inciuding the second valve.
The ‘blowoff :piping .for ‘all -traction and/or -portable

- bollers and for forced -circulation and electric boilers
having a normal water content not exceeding 100 gal
(380.1) are required to extend through only one vaive.

58.3.7 The miscellaneous piping shall include
the piping for such .items as drains, vents, surface-
blowoff, :steam .and . water piping for water columns,
gage glasses and pressure gages, and the recirculation
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return line for a high-temperature water boiler. When
a drain is not intended for blowoff purposes (when the
boiler is under pressure) a single valve is acceptable,
otherwise two valves in series are required except as
permitted by PG-58.3.6,

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

PG-59 APPLICATION REQUIREMENTS

FOR THE BOILER PROPER
§9.1 Comnion to Steam, Feedwater, Blowoff, snd
Drain Systems
89.1.1 Outlets of a boiler to which piping is to
be attached for any purpose, and which piping comes
within the Code requirements, shail meet the require-
ments of PG-39 and shall be:

59,1.1.1 A tapped opening.

59,112 Bolted flanged joints including those
of the Van Stone type,

§9.1.1,3 Welding ends of the butt or socket
welding type.

59.1.1,4 Piping within the boiler proper may
be expanded into grooved holes, seal welded if desired.

. Blowoff piping of firetube boilera shall be attached by

threading into a tapped opening with a threaded fitting
or valve at the ‘other end if exposed ‘to ‘products of
combustion, or by PG-59.1.1.1 0or PG-59.1.1.2 if not
30 expozed (see PFT49),

59,1.2 -Steam Mains, Provisions shail be made
for -the -expansion and contraction of steam .mains
connected 10 boilers, by providing substantial anchor-
age at suitable points, so that there shall be no undue
strain transmitted to the boiler, Steam reservoirs shall
be used on steam mains when heavy pulsations of the
steam currents cause . vibration of the boiler. sheil
plates.

$9.1.3  Figure PG-59.1 illustrates a typical form
of connection for use on boiler shells for passing
through piping such as feed, surface blowoff connec-
tions, etc., and which permits the pipes’ being thread-
ed in solid from both ‘sides in addition to the
reinforcing of the opening of the shell. The pipes shall
be attached as provided in PG-59.1.1.
In these ‘and other ‘types of ‘boilers where: both
internal and external “pipes ‘making ‘a “continuous

Register, March, 1982, No, 31!
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FIG. PG-59.1 TYPICAL BOILER BUSHINGS

passage : are employed, the -boiler - bushing or - its
equivalent shall be used.

59.2 - ‘Requirements for  Feedwater Piping, The
feed shall be introduced ‘into a boiler in such a
manner that the water will not be discharged directly
against surfaces exposed to gases of high temperature
or.to direct radiation from the fire, For pressures of
400 pai (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. ‘Feedwater, other
than condensate returns as provided for in PG-59.3.6,
shall riot be introduced through the blowoff,

$9.3 . Requirements for Blowoff Piping

8931 - A blowoff as required herein is defined as
a pipe connection provided with valves located in the
external piping through which the water in the boiler
may be blown out ‘under ‘pressure, excepting drains
such as are used on water columns, gage glasses, or
piping -to feedwater regulators, etc., used for the
purpose -of - determining .the operating condition of
such equip Piping ions used primarily for
continuous ‘operation, such as deconcentrators on
continuous blowdown systems, are not classed as

Register, March, 1982, No. 815
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blowoffs but the pipe connections and all fittings up to
and including the first shutoff valve shall be equal at
least to the pressure requirements for the lowest set
pressure of -any safety valve on the boiler drum and
with the corresponding saturated-steam temperature.

§9.3.2 . A surface blowoff shall not exceed 21 in.
pipe size, -and the internal pipe . and the terminal
connection for the external pipe, when :used, shall
form a continuous passage, but with clearance be-
tween their ends and arranged so that the .removal of
either will not disturb the other.:A properly designed
steel bushing, ‘similar to ‘or the ‘equivalent of those
shown in Fig. PG-59.1, or a flanged connection shall
be used.

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

59.3.4 All water walls and water screens which
do not drain back into ‘the boiler,” and ‘all “integral
economizers, shall be equipped with outiet connec-
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tions for a blowoff or drain line and conform to the
requirements of PG-58.3.6 or PG-58.3.7.

59.3.5 Except as permitted for miniature boilers
in Part PMB, the minimum size of pipe and fittings
shall be 1 in., and the maximum size shall be 2! in.,
except -that - for -boilers. with 100 sg R (5.3 m® of
heating surface or less, the minimum size of pipe and
fittings may be % in.

59.3.6 :Cond retum of the
same size or larger than the size herein specified may
be used, and the blowoff may be connected to them. In
such case the blowoff shall be so located that the
connection may be compietely drained.

59.3,7. "A bottom blowoff pipe when exposed to
direct furmace heat shall be protected by firebrick or
other heat resisting material which is so arranged that
the pipe may be inspected,

59.3.8 An opening in the boiler setting for a
blowoff pipe shall be arranged to provide free expan-
sion and contraction,

59.4 " Draing
59.4.1 Ample drains shall be provided where
quired to 'permit complete drainage of all piping,
superheaters, waterwalls, water screens, integral econ-
omizers, high-temperature water boilers, and ali other
boiler components in which water may collect. Piping
shall ‘conform “to the requirements of PG-58,3.6 or
PG-58.3.7.

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

59.4.1,2 . Each high-temperature water boiler
shall have a I in. minimum ‘pipe size bottom drain
connection in direct connection with the lowest water
space practical for external piping conforming to PG-
58.3.7,

59.5 Requiremsnts for Valves snd Fittings. The
following requirements apply to the use of valves and
fittings in the boiler proper.

59.5.1 - Steam Stop Valves

$9.5.1.1 If a shutoff valve is used between the
boiler and its superheater, the safety valve capacity on
the boiler shall comply with the requirements of PG-
67.2: and ' PG-70, “except ‘as ‘provided for in PG-
59.5.1.2, no credit being taken for the safety valve on
the superheater, and the superheater must be equipped
with safety ‘valve ‘capacity as required by PG-68. A
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stop valve is not required at the inlet or the outlet of a
reheater or separately fired superheater,

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

DESIGN AND APPLICATION

REQUIREMENTS FOR
MISCELLANEOUS PIPE,
VALVES, AND FITTINGS

Piping referred to in “‘this ‘paragraph shall be
designed in .accordance with the applicable require-
ments of ANSI B31.1.

60.1 - Water Level Indicators
60.1,1Each : boiler, - except “forced-flow :steam
generators “with ‘no ‘fixed ‘steam ‘and waterline, ‘and
high-temperature water boilers of .the forced circula-
tion type that have no steam and waterline, shall have
at -least” one ''water ‘ gage ‘glass. ~Boilers - operated ‘at
pregaures ‘over 400 psi (2800 kPa) shall be provided
with two water gage glasses which may be connected
to ‘a single water column or:connected directly to the
drum,
Two independent remote level .indicators may .be
used instead of one of the two required gage glasaes for

PG-60

boiler-drum water level indication in the case of power

boilers with all drum. safety valves set at or above %00
psi (6200 kPa).:When both remote level indicators are
in reliable operation, the gage glass may be shut off but
shall be maintained in serviceable condition.

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

‘The lowest visible part of the water gage glass shall
be ‘at least 2 in. (5] mm) above the loweat permissible
water level, ‘at which level there will be no danger of
overheating ‘any ‘part, of the boiler when in operation at
that ‘level,"When remote level ingdication i3 provided
for ‘the operator in lieu of ‘the gage glass,  the same
minimum leve| reference shall be.clearly marked.

Connections -from -the ‘boiler 10 . the ‘remote level
indicator: shall -be ‘at:least % -in, . pipe size to .and
including the Asolation .valve and :from -there to :the
remote level -indicator -at least. % in. (13-mm) Q.D.
tubing. - These connections shall :be completely inde-

lent of other ions for .any function other

Register, March, 1982, No. 315
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than -water level indication. For pressures of 400 psi
{2800 kPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means to reduce temperature differentials in the shells
or heads, :

"1760.1.2 ~Forced-flow steam generators with no
fixed steam and water line and the high-temperature
water boiler of the forced circulation type require no
water gage glass or gage cocks.

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

60,1.5 “Boilers of locomotives shall have at least
one water glass provided with top and bottom shutoff
cocks and lamp, and two gage cocks for boilers 36 in.
(910.mm) in diameter.and under, -and three gage cocks
for boilers over 36 in, (910 mm) in diameter.

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

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

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

60,1,6All connections on the gage glass shall be
not less than % in. pipe size. Each water-gage glass
shall -be :fitted -with :a -drain cock -or valve having an
unrestricted ‘drain -opening -of not less .than Y in. (6
mm):di to facilitate cleani When the boiler
operating pressure-exceeds 100 psi (690 kPa) the glass
shall be furnished with a.connection to.install a valved
drain to the ash pit or other safe discharge point.

Each 'water ;gage glass shail be equipped with a top
and “abottom ‘shutoff .valve. of “such -through-flow
construction “as: to: prevent ‘stoppage by deposits of
sediments, If the lowest valve is more than 7 ft (2.1 m)
above the floor or platform from which it is operated,
the ‘operating mechanism shall indicate by its position
whether ‘the ‘valve is open or closed. The pressure-
temperature rating shall be at least equal to that of the
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lowest set pressure of any safety valve on the boiler
drum and the corresponding saturated-steam tempera-
ture. )
Straight-run globe valves shall not be used on such
connections. : " o
Automatic shutoff valves, if permitted to be used,
shall conform to the requirements given in A-18.

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

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

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

60,24 - The .design and material of a.water
column shall comply with the requirements of PG-42.
Walter column made of cast iron in accordance with
SA-278 .may be. used for maximum boiler pressures
not -exceeding 250 :ps1 - (1700 kPa).. Water. columns
made of ductile iron in 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 CONMNECTIONS FOR A WATER
COLUMN

350 +pai (2400 -kPa). “For - higher -pressures, - steel
construction shall be used.

60,2.5 : Shutoff :valves shall not be used ‘in the
pipe connections between a boiler and a water column
or between a boiler and the shutoff velves required for
the gage  glazs ((PG-60.1.6), unlesa they are cither
outside-screw-and-yoke or level- hﬁmgtypegale valves
or :stopcocks with lever p d thereto
end marked in line with their pauage, or of such other
thmugh -flow: construction ‘as to prevent stoppage by

pozits of sedi and to indicate by the position of
the operating mechaniam whether they are in open or
closed ‘position; ‘and ‘such -valves ‘or.cocks shall ‘be
locked or sealed open. Where stop cocks are used they
mlﬂbcofstypemmtheplughddmplwebyn
guard or gland.

60.2.6 No outlet connections, except for damper

! drains, steam gages, or

appnmmofsmhfomudounmpmtthemape

of en appreciable amount of steam or water therefrom

shall - be pleced on . -the - pipes connecting a water
column or gage glass to a boiler,

60.3 . Gags Glass Connections
60.3.1 Gage ‘glasses -and gage cocks that are
required .- by - PG-60.1 - and - PG-60.4 :and . are not
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connected directly to a shell or drum of the bailer,
shail be connected by one of the following methods:

60.3.1.1 The water gage glass 'r glaswes and
gage cocks shall be connected to an intervening water
column.

60,3.1.2 When only water gage glasses are
used, they may be mounted away from the shell or
drum and the water column omitted, provided the
following requirements are met:

60.3.1.2.1 “'The top ‘and bottom gage ‘glass
fittings -are aligned, supported, and secured so as to
meintain the alignment of the gage glass; and

603.1.2.2 The steam and water connections
are not less than 1 in, pipe size and each water glass is
provided with a valved drain; and

603,123 The stesm and water connections
comply with the ‘requirements of the following PG-
60.3.2 and PG-60,3,3,

60,32 : The lower edge of the steam .connection
to a water column or gage glass in the boiler shall not
be below the highest visible water level in the water
gage glass, There shall be no sag or offset in the piping
which will permit the accumulation of water.

60.3,3 The upper edge of the water connection
to a water column or gage glass and the boiler shall
not be abave the lowest visible water level in the gage
glass. No part of this pipe connection shall be above
the point of connection at the water column,

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

60.4 - Gage Cocks. Each boiler (except those not
requiring water level indicators per PG-60.1.2) shail
have ‘three or ‘more ‘gage cocks located within the
vigible length of the water glass, except ‘when the
boiler -has two water . glassea located on the same
horizontal lines.

Boilers not over 36 in. (910 mm) in diameter in
which the heating surface does not exceed 100 3q R
(9.3 m?) need have but two gage cocks,

The gage cock connections shall be not less than
in. pipe size.

60.8 .- Water Fronts. Each boiler fitted with a water
jacketed boiler-furnace mouth protector, or similar
appliance having valves on the pipes connecting them
to the boiler shall have these valves locked or sealed
open. Such valves, when used, shall be of the straight-
way type.

Register, March, 1982, No. 315
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60.6 Pressure Gages

60.6.1 * Each boiler shall have a pressure gage so
located that it is easily readable. The pressure gage
shall be installed so that it shall at all times indicate
the pressure in the boiler. Each steam boiler shall have
the pressure gage connected to the steam space or to
the ‘water column or its steam connection. A valve or
cock shall be placed in the gage connection adjacent to
the gage. ‘An additional valve or cock may be located
near the boiler providing it is locked or sealed in the
open position, No other shutoff valves shall be located
between the gage and the boiler. The pipe connection
shall be of ample size and arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connection shall contain a syphon or equivalent device
which will develop and maintain a water seal that will
prevent steam from entering the gage tube. Pressure
gage connections shall be suitable for the maximum
allowable working pressure and temperature, but if the
temperature excecds 406°) (208°C), brass or copper
pipe or tubing-shall not be used. The connections lo
the boiler, except the syphon, if used, shall not be less
then Y% -in, 'standerd ‘pipe-size but -where steel or
wrouglit jron pipe or tubing is used, they shall not be
less than “% " in, (13 “mm) inside ~diameter. The
minimum size of 3 syphon, if used, shall be % in. (6
) inside dinmetcr. The dial of the pressure gage
shall “be grodusted o approximately  double the
pressure &t which tie safety valve is sct, but in no case
to less than 1% times this pressure.

60.6,2 - 'Each forced-flow steamn generator with
no fized steam and water line shall be equipped with
pressure -gages or other pressure measuring devices
located as follows:

60,6.2.1 - At the boiler or superheater outlet
(following the last section which involves absorption
of heat); and

66.6.2.2 At the boiler or economizer inlet
(preceding any section which involves absorption of
Lieat); znd

60.6.2.3 - Upstrenm of any shutoff valve which
mey -be used - beiween any ‘two scetions of ihe beat
abigorbing surface.

60.6.3 - Lach -boiler - shall -be - provided with a
valve - connection -t least % in. pipe size for the
exclusive purpose. of attaching-a test gage when the
boiler-is in service, so that the accuracy of the boiler
pressure gage can be ascertained,

68,64 Yach high-temperature water boiler shall
have a temperature gage %o located and connected that
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it shall be easily readable. The temperature gage shall
be installed so that it at all times indicates the
temperature in degrees Fahrenheit of the water in the
boiler, at or near the outlet connection,

PG-61 FEEDWATER SUPPLY

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

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

61.3 . For boilers having a water-heating surface of
not more than 100 sq {t (9.3 m?) the feed connection to
the boiler shall not be smaller than Y in, pipe size. For
boilers having a water-heating surface more than 100
sq ft (9.3 'm?) the feed connection to the boiler shall
not be less than ¥ in. pipe size.

61.4 High-temperature water boilers shall ‘be pro-
vided with means of adding water to the boiler or
system while under pressure.

61.5 A forced-flow steam generator with no fixed
steam and water linc shall be provided with a source of
feeding capable of supplying water to the boiler-at a
pressure 10t less than the expected maximum sus-
tained pressure al the boiler inlet, ‘as determined by the
boiler ‘Manufacturer, corresponding ‘to ‘operation at
maximum designed steaming capacity with maximum
allowable working pressure at the superheater outlet.
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SAFE'I'Y VALVES AND SAFETY
RELIEF VALVES!?

BOILER SAFETY VALVE
REQUIREMENTS

67.1 Each boiler shall have at least one safety
valye or safety relief valve and if it has more than 500
3q ft (47 m?) of water-heating surface, or if an electric
boiler has a power input more than 500 kW, it shell
have two or more safety valves or safety relief valves.
The method of computing the steam-generating capac-
ity of the boiler shall be as givén in A-12, Organic fluid
vaponw generators require special oonsxdmnan a8
given in Part PVG.

67.2 . The safety valve or safety relief valve capacity
for each boiler (except as noted in PG-67.4) shall be
such that the safety valve, or valves will discharge all
the steam that can be generated by the boiler without
allowing the pressure to rise more than 6% above the
highest pressure at which any valve is set and in no
case to more than 69 above the maximum allowable
working pressure, ‘The safety ‘valve or safety relief
valve capacity shall be in pl with PG-70 but
shall not be less than the maximum designed steaming
capacity - a3 -determined by - the -Manufacturer. The
required steam relieving capacity, in Ib/hr (kg/hr), of
the safety :relief valves -on a high-temperature water
boiler:shall be determined by dividing the maximum
output in Btu/hr (kJ/hr) at the boiler nozzle obtained
by the firing of any fuel for which the unit is designed
by .1000.

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

The required relieving capacity in pounds par hour
of ‘the ‘safety or safety relief valves on a waste heat
boiler shall be determined by the Manufacturer. When
auxiliary firing is to be used in combination with waste
heat recovery, the maximum output shall include the
effect -of ‘such ‘firing ‘in ‘the :total ‘required capacity.

PG-67

Y8gfety Velve: An antomatic relieving device actuatsd by
the static pressure upstream of the velve and charpcterized by full
opening pop aetion. It is Lsed for gas or vapor service.

Relief Valve: An automatic pressure relieving device scruated by
the static pressure upstream of the valve which opens further with
the increase in ‘pressure over the opening pressurc, It i vsed
primarily for iquid service.

Safety - Relief -Valve: An automatic pressurc-sctnated rdwvuu
device suitable for .uxe ecither as a snf:ty velve or relief valve,
depanding on applicarion.
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When auxiliary firing is to be used in place of waste
heat recovery, the required relieving capacity shall be
based ‘on -auxiliary firing ‘or -waste heat recovery,
whichever is higher,

673 One or .more safety valves on the boiler
proper shall be set at or below the maximum allowable
working pressure {excepr as noted in PG-67.4). If
additional valves are uged the highest pressure setting
shall not ‘exceed the ‘maximum allowable working
pressure by more than 3%, The complete range of
pressure settings of ail ‘the saturated-steam safety
valves on a boiler shall not exceed 109 of the highest
pressure to which any valve i3 set. Pressure setting of
safety relief valves on high-temperature water boilers'?
may exceed this 109 range. =

67.4 . For a forced-flow steam generator with. no
fixed ‘steam .and waterline, ‘equipped with automatic
controis and py ive interiocks responsive to steam
pressure, safety valves may be provided in accordance
with the above paragraphas or the following protection
against overpressure shall be provided:

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

An ‘isolating stop .valve of the outside-screw-and-’

yoke type may be installed between the power-actu-
ated ‘pressure relieving valve and the boiler to permit
repairs provided an alternate power-actuated pressure
W3afaty relief valves in hot water service ars mome sasceptible to
dlmapudmbleqnmlluhmmnnfctyvdvurﬂmn.m
tis working preasure
dmmmmﬁmmﬂﬁmm.hmmmm
weter -boilars -be ‘selacted qubatentially -higher than the desired
opersting pxmmwummmmmmeumumeufmrdid
valve must lift.
#The - power-actusted pressure relieving valve is ome  whoss
movements ‘to ‘open. ‘or “closd are fuily controlled by a source of
power - (electricity, - air, . steam, .or : hydraulic). - The . valve -may
discharge .to atmosphere or to a contuner at fower pressure. The
discherge capacity may be afected by the downstream conditions,
and such effects shall be taken into account. If the power-actuated
pressure refieving valves ‘are also ‘poaitioned in response to other
control signals, ‘the control impulse to prevent overpressuce shall
be responmive only to pressure and shall ovarride any other control
function.
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relieving valve of the same capacity is so installed as to
be in direct communication with the boiler in accor-
dance with the requirements of this paragraph.

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

67.4,2 - Spring-loaded safety valves shall be pro-
vided, “having a total combined relieving capacity,
including that of the power-actuated pressure relieving
capacity ‘installed under PG-67 4.1, of not less than
100% of the i ing capacity of
the boiler, as determined by the 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.shall be allowed for the
power-actuated pressure. relieving valves actually in-
stalled. ‘Any or all of the spring-loaded safety valves
may be set above the maximum allowable working
pressure of the parts to which they are connected, but
the set- pressures shall be such that when all of these
valves . (together. with . the ‘power-actuated.. pressure
rehcvmg valves) are.in operation the’ pressure will not

PG-67.4.1-PG-67.4.4.1

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

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

67.4.3.3 There shall be not less than two
spring-loaded safety valves and the total rated reliey-
ing capacity of the spring-loaded safcty valves shall be
not less than 109 of the i
capacity .of the boiler as determined by chc ‘Manufac-
turer. These spring-loaded safety valves may be set
above the maximum allowable working pressure of the
parts to which they are connected but shall be set such
that the valves will lift at a pressure no higher than
20% above.the maximum allowable working pressure
as shown in the master stamping (PG-106,3),

67.4,3.4 At least two of these spring-loaded
safety. valves :shall -be.equipped -with ‘a .device that
directly transmits the valve stem lift action to controis
that-will :stop -the flow.of fuel -and feedwater -to the
boiler.:The -control circuitry to accomplish this shall
be arranged in a *'fail-safe” manner (see Note).
NOTE: “Fail-safe” shall mean a circuitry arranged as cither of the

following:
(1) -Energize 10 trip:- There shall be at least two scparate and

- 'rise :more -than 20% :above the allowable
working pressure. of any. part of the boiler, except for
the ‘steam piping between the boiler and the prime
mover.:

67,43 . The total installed ‘capacity "of spring-
loaded safety valves may be less than the requirements
of PG-67.4.2 provided all of the following conditions
are met,

67.4.3,1 . The boiler shall be of no less steam-
ing capacitythan 1,000,000 Ib/hr (450.000 kg/hr) and
installed in & unit system for. power generation (i.e., a
single boiler supplying a single turbine-generator unit).
67.43.2 ‘The boiler -shall be provided _with

automatic ‘devices, ‘responsive to variations in steam
pressure, which include no less than all the following:

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

674.3.22 A control which overrides PG-
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i trip circuits served by two power sources, to initiate

and ‘perform the trip action. One power source shall ‘be a

continuously charged ‘dc battery. The second source shall be an ac-

to-dc converter -connected to the dc system to charge the battery

and capable of performing the trip action. The trip circuits shall be
i itored for availabili

It is not ¥ to dupli the
stopa the flow of fuel and feedwater.

(2) ' De-energize to trip: 1f the circuits are arranged in such a
way that a continuous supply of power is required to keep the
cireuits closed and operating and such that any interruption of
power supply . will actuate the trip mechanism, then a single trip
circuit -and -single - power -supply -will be enough to meet the
requirements of this subparagraph,

that actually

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

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

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

67.4.4,2 - The spring-loaded safety valves shall
be located to provide the pressure protection requires
ments in PG-67.4.2 or PG-67.4.3.

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

67.5 Al sefety valves or safety relief valves shall
be so0 constructed that the failure of any part cannot
obstruct the free and full discharge of steam and water
from .the -valve, ‘Safety velves shall be of the .direct
spring-loaded pop type, with seat inclined at any angle
between 45 and 90 deg. (w/4 and #/2 rad), inclusive,
to the center line of the spindle. The coefficient of
discharge .of safety valves ‘shail be determined by
actual “steam - flow . measyrements at 4 pressure not
more than 3% above the pressure at which the valve is
et to -blow and ‘when adjusted for blowdown in
accordance with PG-72. The valves shall be credited
with capacities as determined by the provisions of PG-
69.2.

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

Deadweight or weighted lever safety vaives or safety
relief vaives shail not be used,

For . high-temperature “water - boilers ‘safety - relief
valves shall be used. Such valves shall have a closed

. bonnet. For purposes of selection the capacity rating
of such ‘safety relief valves shail be expressed in terms
of actual steam flow determined on the same besis as
for -3afety ‘valves. In addition the safety relief valves
shall be capable of satiafs y i whenr:hev-
ing water at the i cox
to the presaure at which Lhcvalvemmmblow

$7.6 A safety valve or safety relief valve over 3 in.
(76 mm) in size, used for prmuru greater than 15
psig (100 : kPa ~gage), -shall “have ‘2" flanged "inlet
ction ‘o 'a" weld-end “inlet i The
di ions of flanges subjected to boiler pressure shall
conform :to ‘the ‘applicable ‘American National -Stan-
dards as given in PG-42. The facing shall be similar to
those illustrated in the Standard:

67,7 Safety valves or safety relief valves may have
bronze parts complying with either SB-61 of SB-62,
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provided the maximum allowable stresses and temper-
atures do not exceed the values given in Table PG-23.2
and shall be marked to indicate the class of material
used. ‘Such valves shall not be used on superheaters
delivering steam at a temperature over 450°F (232°C)
and JOS'F (152°C) respectively, and shall not be used
for high-temperature water boilers.

PG-68 SUPERHEATER SAFETY VALVE
REQUIREMENTS

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

68.2 The discharge capacity of the safety valve, or
valves, on an attached superheater may be included in
determining the aumber and size of the safety valves
for the boiler, provided there are no intervening valves
between the superheater safety valve and the boiler,
and provided the discharge capacity of the safety
valve, or valves, on the boiler, as distinct from the
superheater is at least 75% of the aggregate valve
capacity required.

68.3 Every independently fired superheater which

_ may be shut off from the boiler and permit the

superheater to become a fired pressure vessel shail
have ‘one or more safety valves having a discharge
capacity equal to 6 1b of steam per square foot (29 kg
of steam per m%) of superheater surface measured on
the side exposed to the hot gases. The number of
safety valves installed shall be such that the total
capacity is at least equal to that required.

68.4 Every reheater shall have one or more safety
valves, such that the total relieving capacity is at least
equal to the meximum steam flow for which the
reheater is designed. At least one valve shall be located
on the reheater outlet. The relieving capacity of the
valve on the reheater outlet shall be not less than 15%
of .the required total. The capacity of reheater. safety
valves shall not be included in the required relieving
capacity for the boiler and superheater.

68.5 ‘A soot blower connection may be attached to
the same outlet from the superheater or reheater that
is used for the safety valve connection.

Register, March, 1982, No. 315
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68,6 Bvery safety valve used on a superheater or
reheater discherging supetheated steam at a tempera-
ture over 450°F (232°C) shall have a casing, including
the baze, body, and bonnet and spindle, of steel, steel
alloy, or equivalent heat-resisting material,

The vaive shail bave a flanged inlet connection, or a
weld-end inlet connection. It shall have the seat and
digk of suitable heat ercsive and corrosive-resisting
material, and the spring fully exposed outside of the
valve casing so that it shall be protected from contact
with the escaping steam.,

PG-70 CAPACITY

70,1 The ‘minimum safety valve or safety relief
valve relieving capacity for other than electric boilers,
waste heat boilers, organic fluid vaporizer g OIS,

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

Firetube Watertube
Boilers Boilers
Boiler heating surface
Hand flred ' 5 L}
Stoker fired 7 8
Oif, gas, or pulverized fuel fired ] 10
‘Waterwall heating surface
Hand fired 8 8
Stoker fired 10 12
0il, gas, or pulverized fuet fired ‘14 16
NOTE: L

‘When a bailer is fired only by a gas having a heat value aot in'excess
of 200 Btu/cu ft, the minimum safety valve or safety relief valve
relieving capacity may be based.on the values given for hand-fired
boilers above,

The minimum safety valve or safety relief “valve
relieving capacity for electric boilers shall be 3% Ib
(1.6 kg) /hr/kW input.

In many cases a greater relieving capacity of safety
valves or safety relief valves will have to be provided
than the minimum specified by this rule, and in évery
case the requirements of PG-67.2 shall be met,

70.2 The ‘heating :surface -shall -be -computed as
follows,

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

70,2.2 Boiler heating surface and other equiva-
lent surface outside the furnace shall ‘be measured
circumferentially plus any extended surface.

70,2.3 ‘Waterwall ~heating surface :'and -.other
equivalent :surface within the furnace shall be mea-
sured as the ‘projected tube area (di X length)
plus ‘any ‘extended -surface on the ‘furnace ‘side. In
computing the heating surface for this purpose, only
the tubes, fireboxes, shells, tubesheets, and the project-
ed area.of headers need be considered, ¢xcept that for
vertical firetube steam boilers, only that portion of the
tube . surface ~up .to the middle gage cock. is to be
s d. The mini and size of safety

and forced-flow steam generators with no fixed steam
and water line, when provided in accordance with PG-
67.4.3, shall be determined on the basis of the pounds
of steam generated per hour per square foot of boiler
heating surface and waterwall heating surface, as
given in the Table PG-70.

Register, March, 1982, No. 315

valves or safety relief vaives required shall be deter-
mined on the basis of the aggregate relieving capacity
and the relieving capacity marked on the valves by the
manufacturer, - Where the operating ‘conditions are
changed, or additional heating surface such as water
screens or waterwalls is connected to the boiler
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circulation, . the safety valve or safety relief valve
capacity shall be increased, if necessary, to mect the
new  conditions and be in accordance with PG-67.2.
The additional valves required on account of changed
conditions may be installed on the steam or water line
between ‘the boiler and the main stop. valve except
when ‘the ‘boiler 'is .equipped with a superheater or
other piece of apparatus, in which case they may be
installed on the steam pipes between the boiler drum
and “the inlet to the superheater or other apparatus,
provided that the steam main between the boiler and
points where a safety valve or valves may be attached
has ‘a ‘cross-sectional arca at least three times the
combined areas of the inlet connections to the safety
valves applied to it.

70,3 If ' the safety -valve -or ~safety relief valve

pacity .cannot be computed or if it is desirable to
prove the computations, it may be checked in any one
of the three following ways, and if found insufiicient,
additional capacity shall be provided.

70.3.1 By making “an eccumulagion test, ‘that is,
by ‘shutting off ail other steam discharge outlets from
the boiler and forcing .the fires to the maximum, The
safety valve equipment shall be sufficient to prevent an
excess pressure beyond that specified in PG-67.2, This
method -should not be used on a boiler with a
superheater “or -reheater ‘or ‘on s “high-temperature
water baoiler.

70.32 By measuring the maximum amount of
fuel ‘that can .be burned and computing the corre-
sponding ‘evaporative capacity upon the basis of the
heating value of the fuel (see A-12 through A-17).

70.3.3 By determining the maximum evaporative
capacity by measuring the feedwater, The sum of the
safety. valve capacities marked on the valves shall be
equal ‘to or greater ‘than the maximum evaporative
capacity of the boiler. This method shall not be used
on high-temperature water boilers.

PG-71 MOUNTING

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

‘When not more than two valves of different sizes are
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mourited singly the relieving capacity of the smaller
valve shall be not less than 509 of that of the larger
valve.

71.2 The safety valve or safety relief valve or valves
shall be connected to the boiler independent of any
other connection, and attached as close as poasible to
the boiler, without any unnecessary intervening pipe
or fitting. Such intervening pipe or fitting shall be not
longer than the face-to-face dimension of the corre-
sponding tee fitting of the same diameter and preasure
under the applicable American National Standard
listed in PG-42 and shall also comply with PG-8 and
PG-39. Bvery safety valve or safety relief valve shall be
connected 30 as to stand in an upright position, with
spindle vertical, On high-temperature water boilers of
the watertube forced-circulation type, the valve shall
be located at the boiler outlet.

71.3_The opening or jon b the boiler
and the safety valve or safety relief valve shall have at
least the area of the valve .inlet. No valve of any
description shall be placed between the required safety
valve or safety relief valve or valves and the boiler, nor
on ‘the discharge pipe between “the safety valve or
safety -relief -valve .and 'the ‘atmosphere. ' When a
discharge pipe is used, the cross-sectional area shail be
not less than the fuil area of the valve outlet or of the
total ‘of the ‘areas ‘of the ‘valve outlets, discharging
thereinto, It shail be as short and straight as possibie
and so arranged ‘as 10 avoid undue stresses on the
valve or valvea,

All -safety ‘valve or safety relief valve discharges
shall be 3o located or piped as to be carried clear from
running ‘boards :or --platforms. -Ample -provision for
gravity drain shall be made in the discharge pipe at or
near each safety velve or safety relief valve, and where
water .of condensation may collect. Each valve shall
have an open gravity drain through the casing below
the level of the valve seat. For iron- and steel-bodied
valves exceeding 2% in. size, the drain hole shail be
tapped not less than % in. pipe size.

Discharge piping from safety relief valves on high-
temperature .water boilers shall be provided with

deq provisiona for water d as well as the
steam venting.

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

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

Register, March, 1982, No. 315
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muffler plates or other devices shall be so constructed
as toavoid a possibility of restriction of the steam
passages due to deposit. Mufflers shall not be used on
high-temperature water boiler safety relief valves.

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

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

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

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

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

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

PG-72 OPERATION

72.1 Safety valves shall be designed and construct-
ed to ‘operate without chattering and to attain full lift
at'a ‘pressure no greater than 3% above their set
pressure. After blowing down, all valves shall close at
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PG-71.4-PG-73.1.1

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

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

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

72.3 ‘The spring :in.a safety valve or safety relief
valve in service for pressures up to and including 250
psi (1700 kPa) shall not be used for any pressure more
than 109 "above ‘or '10% below that for which the
safety valve or safety relief valve is marked. For higher
pressures the spring shall not be reset for any pressure
more than 5% above or 5% below that for which the
safety valve or safety relief valve is marked.

72.4 If ‘the operating conditions of a valve are
changed so as to require a new spring under PG-72.3
for a different pressure, the valve shall be adjusted by
the manufacturer or his authorized representative who
shall furnish and install a new nameplate as required
under PG-110.
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GENERAL REQUIREMENTS

GRONENG

FiG. PG-105.1 OFFICIAL SYMBOLS FOR STAMPS
T0 DENOTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS' STANDARD

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

ENGINEERS' STANDARD
FOR ASSEMBLY

FIG. PG-105.3 OFFICIAL
SYMBOL FOR STAMP.TO
DENOTE THE AMERICAN
SOCIETY.OF MECHANICAL
ENGINEERS'-STANDARD
FOR WELDED PIPING

F1G. PG-105.4 OFFICIAL

. -SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

PG-105 CODE SYMBOL STAMPS

105.1 Each boiler, superheater, waterwall, and steel
economizer 10 which a Code symbol is to be applied
shall “be fabricated by ‘a ‘Manufacturer ‘of boilers,
superheaters, waterwalls, or steel economizers who 15
in possession of the appropriate Code symbol stamp

(see Fig..PG-105.1), and a valid certificate of authori-
zation, except as otherwise provided in PG-109.

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

S—power boiler symbol
stamp ... see Fig. PG-105.1
M-—miniature boiler symbol
StAmp ...... erreairitien ... see Fig. PG-105.1
L—locomotive boiler symbol
SLAINP 1avssivenessenn b see Fig. PG-105.1
E—electric boiler symboi § f
SLAMP oL, see Fig. PG-105.1
A—boiler.assembly symbol
SIAMP v e see Fig. PG-105.2
PP-—pressure piping symbol
stamp L see Fig. PG-105.3
V—safety valve symbol
stamp ...l see Fig, PG-105.4

Register, March, 1982, No. 315
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SECTION I — POWER BOILERS

PG-109 STAMPING OF PRESSURE
PIPING

109.1 When external piping, as defined in the
Preamble, is installed by welding and is fabricated by
anyone other than the Manufacturer of the boiler, the
welding, ‘other than . the qualification of welding
procedures, welders, and welding operators, shall be
done in dance with the applicable rules of ANSI
B31.1 and by & manufecturer or contractor in posses-
sion of one of the Code symbols shown in Fig. PG-
103.1 (8" only), Fig. PG-105.2, or Fig. PG-105.3 and
who has been issued a Cemﬁcate of Authorization.
Qualification -of welding p Iders, and
welding operators shall be in accordance with the
requirements of PW-1.2 and Section IX. Such work .
shall be inspected by an Authorized Inspector at such
stages of the work as the Inspector may elect. The
orgenizations which furnish and install such piping
shall furnish proper Code certification (PG-104.2) for
such piping including 8 Manufacturer's Data Report
Form P-4A gs 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 Code symbol, together with the manufacturer’s or
contractor’s name and serial number. Such stamping
shall be on the pipe, valve, or fitting adjacent to the
welded joint farthest from the boiler. For piping
operating at -temperatures above 800°F (427°C) the
symbol may be stamped on a nameplate which is
irr bly hed by welding, provided such weld-
ing is postweld heat treated, or on a circular metal
band at least % in. (6 mm) thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

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

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

Register, March, 1982, No. 315
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PG-110 STAMPING OF SAFETY VALVES

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

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

(2) manufacturer's design or type number;

(3) size__in. seat diameter —in. (the pipe size of
the valve inlet);

(4) pressure __1b (the pressure at which it is to
blow):

{3) BD.___Ib (blowdown—difference
the opening and closing pressure);

(6) capacity __Ib/hr (in .accordance ~with "PG-
67.5 and PG-72, and with the :valve .adjusted for. the
blowdown given in the preceding item);

(7} capacity lift___in. (capacity lift—distance the
valve disk rises when blowing at the accumulation test
pressure); .

(8). year built, or alternatively, a coding may be
marked on ‘the valve such lhm the v.xlv:: manufacturer
can identify the year built;"

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

between
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SECTION [ — POWER BOILERS

GENERAL
PFT-1 GENERAL

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

PFT-44 OPENING BETWEEN BOILER

AND SAFETY VALVE

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

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

No valve of any description shall be placed between
the required safety vaive or safety relief valve or valves
and the boiler, or on the discharge pipe between the
safety valve or safety relief valve and the atmosphere.
When a discharge pipe is used, the cross-sectional area
shall be not less than the full area of the valve outlet or
of the total of the areas of the valve outlets discharging
thereinto and shall be as short and straight as possible
and so arranged as to avoid undue stresses on the
valve or vaives.

PYT-48 FEED PIPING

48.1 When a horizontal-return tubular boiler ex-
ceeds 40 in. (1000 mm) in diameter, the feedwater
shail discharge at about three-fifihs the length from
the end of the boiler whick is subjected to the hottest
geses of the :furnace (except a horizontal-return
wbulsr boiler equipped with an auxiliary feedwater
heating and circulating device), above the central rows
of tubes, The feed pipe shall be carried through the
head or shell farthest from the point of discharge of
the feedwater in the manner specified for a surface
blowoff in PG-59.3.2, and be. securely fastened inside
the sheil above the tubes.

48.2 In vertical tubular boilers the feedwater shall
b introduced at a point not lesa than 12 in. (300 mm)
sbove the crown sheet. When the boiler is .under
pressure, feedwater shall not be introduced through
the openings ‘or ‘connections used for the .water
column, the water gage giass, 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 Blowoff piping of firetube boilers which is
poged to prod of ion shall be hed
by screwing into a tapped opening with provisions for
a screwed fitting or valve at the other end.

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

GEMERAL
GENERAL

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

PEB-1

PEB-15 SAFETY VALVES

15.1 Each electric boiler shall have at least one
safety valve or safety relief valve, and if it has a power
input more than 500 kW it shall have two or more
safety valves or safety relief valves.

15.2 The minimum safety valve or safety relief
valve relieving capacity for electric boilers shall be 3%
Ib (1.6 kg)/hr/ kW input.

Register, March, 1982, No. 315
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EXERPTS . FROM:

ASME . BOILER AND. PRESSURE VESSEL CODE

SECTION 1V
HEATING BOILERS

1980 EDITION
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The rules of this Section of the Code cover minimum
construction requirements for the design, fabrication, instal-
lation, and inspection of steam heéating, hot water heating,
hot .water -supply :boilers which are directly fired with oil,
gas, electricity, coal or other solid or liquid fucls and for
operation at or below the pressure and temperature limits set
forth in this document. Similar rules for lined potable water
heaters are also included.

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

The Parts and Subparts of this Section are divided into
Articles. Each Article i3 given a number and a title, as for
example, Part HG, Article 3, Design. Articles are divided
into paragraphs which are given a three-digit number, the
first of which corresponds to the Article number, thus, under

Ind 42

Article 3 of Part HG will be found paragraph HG-307
Paragraphs are further subdivided into subparagraphs.
Major subdivisions of paragraphs are designated by three- or
four-digit numbers followed by a decimal point and a digit
or-digits. 'Where necessary, further subdivisions are repre-
sented by letters and then by figures in parentheses.-Minor
subdivisions_.of -the. paragraphs sre -also -represented by
letters. ‘A reference to one of these paragraphs in the text of
the -Section includes -all of the applicable rules in that
paragraph, Thus, reference to HG-307 includes all the rules
in HG-307.1 through HG-307 4,

This Section does not contain rules to cover all possible
details of design and construction. Where complete details
are not given, it is intended that the manufacturer, subject to
the approval of the Authorized Inspector, shall provide
details of design and construction which will be as safe as
otherwise required by these rules.

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

Register, March, 1982, No. 3156
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS
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HG-100 . SCOPE

The - requirements of Part HG apply to steam
heating boilers and hot water boilers? and to appurte-
nances thereto and shall be used in conjunction with
the “specific “requirements in" Part HF, Boilers of
Wrought Materials, and Part HC, Cast Iron Boilers,
whichever is applicable. Part HG is not intended to
apply to lined potable water heaters except as pro-
vided for in Part HLW.

HG-101  SERVICE RESTRICTIONS AND
EXCEPTIONS
HG-101.1 " Service Restrictions. The rules of this

Section are restricted to the following services:
(a) steam boilers for operation at pressures not
exceeding 15 psi (103 kPa);

"When used for services where periodic make-up is required, the
user is cautioned that, nommally, water (reatment must be
considered and usually extra provisions for cleanout are necessary.
*As used in this Section, the term “hot water boilers” includes
both hot water heating boilers and hot water supply boilers.

Register, March, 1982, No. 3156
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{b) hot “water “heating boilers for ‘operating ‘at
pressures fiot exceeding 160 psi (1103 kPa) ‘and/or
temperatures not exceeding 250°F (121°C), at or near
the boiler outlet; T

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

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

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

(b) water temperature of 210°F (99°C);

(c) nominal water containing capacity of 120 gal
(454 1) except that such hot water supply boilers shall
be equipped with safety devices in accordance with the
requirements of HG-400.2.

HG-101.3  Services in Excess of Those Covered
by This Section, For services exceeding the limits
specified in HG-101.1, the rules of Section I shall
apply.
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ARTICLE 4
PRESSURE RELIEVING DEVICES

HG-400 - PRESSURE ‘RELIEVING VALVE
REQUIREMENTS
HG-400.1 - Safety Valve Requirements for Steam
Botlers

(a) Bach -steam "boiler "shail have ‘one or more
officially rated safety valves' of the spring pop. type
adjusted and sealed to discharge at a pressure not to
exceed 15 psi (103 kPa). Seals shall be attached in a
manner to prevent the valve from being taken apart
without breaking the seal. The safety valves shall be
arranged so that they cannot be reset to relieve at a
higher pressure than the maximum allowable working
pressure of the boiler. A body drain connection below
seat level 3hall be provided by the manufacturer and
this ‘drain ‘shall ‘not be plugged during or ‘after field
installation, ‘For valves exceeding 2 in. (51 ' mm) pipe
size," the drain hole or ‘holes shall be tapped not less
than % in. (10 mm) pipe size. For valves 2 in, (51 mm)
pipe size or less, the drain hole shall not be less than %
in. (6 mm) in dismeter.

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

{c) ‘The ‘minimum - relieving capacity ‘of valve or
valves shail ‘be governed by the capecity marking on
the boiler called for in HG-530. :

(d) ‘The ‘minimum ‘valve . capacity /in - pounds -per
hour :shell 'be the :greater :'of - that : determined - by
dividing the maximum Btu (joule) output at the boiler
nozzle obtained. by the firing of any fuel for which the
unit is installed by 1000, or shall be determined on the
basis of the pounds of steam generated per. hour:per
square foot of boiler heating surface as given in Table
HG=~400.1..In ‘many cases a greater relieving capacity

YY" ‘seamped ‘safery vaives that have been tested and certified in
accordance sath; the. rules of Section 1.may b3 - accepted . for
installation on Section [V boders.

Ind 42

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

fe} The safety valve capacity for each steam boiler
shall be such that with the fuel buming equipment
installed, and operated at maximum capacity, the
pressure cannot rise more than 5 psi (34 kPa} above
the maximum allowsble working pressure.

() When operating conditions are -changed, .or
additional boiler heating surface is installed, the vaive
capacity shall be increased, if necessary, to meet the
new conditions  and be in. accordance with HG-
400. 1(e). The additional valves required, on account of
changed conditions, may be installed on the outlet
piping provided there is no intervening valve.

HG-460.2 Safety Rellef Valve Requirements for
Hot Water Boilers :

(a) Each hot water heating boiler shail have at least
one officially rated pressure relisf valve' set to relieve
at or below the maximum ailowable working pressure
of the boiler, Each hot water supply boiler shail have
at least one officially rated safety relief valve or at least
one officiaily rated pressure-temperature relief valve of
the automatic regeating type set to relieve at or below
the ‘maximum -allowable ‘working pressure of the
boiler, Safety relief valves officially rated as to capacity
shail have pop ‘action when tested by steam. ‘When
more than one safety relief valve is used on either hot
water heating or hot water supply boilers, the addi-
tional valve or valves shall be officially rated and may
be set within ‘a range ‘not to exceed 6 psi (41 kPa)
above the maximum allowable working pressure of the
boiler up to and including 60 psi (414 kPa) and 5% for
those having a maximum allowable working pressure -
exceeding 60 psi (414 kPa). Safety relief valves shall be
spring loaded, Safety relief valves shall be so arranged
that they cannot be reset at a ‘higherpressure than the
maximum permitted by this paragraph.

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

Register, March, 1982, No. 3156
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

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

Firetube  Watertube

Boller ‘Heating Surface Boilers Bollers
Hand - fired 5 6
Staker fired . 7 8

QOil, .gas, ‘or. puiverized

fuel fired 8 10
Waterwall -heating surface;

Hand fired 8 8

Stoker fired 10 12

0l ‘gas, :or -pulverized

fuei fired 14 16
NOTES:

(1) ‘When:a boiler is flred only by a gas having a heat value not in
excess of 200 Btu/cu ft, the minimum safety valves or safety
relief vaive relieving capacity may be based on the values given
for hand fired boilers above,

{2) The minimum safety vaive or safety reflef valve relleving capacity
for electric boilers shall be 3/, Ih/br/kW input.

{3)_For heating surface determination, see HG-403,

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

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

HG-400.2-HG-460.3

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

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

HG-400.3 =~ Safety and Safety Relief Valves for
Tanks and Heat Exchangers

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

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

h shall be ipped with one  or. more

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

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

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

Register, anrch, 1982, No.r 3157

officially rated safety relief valves, set to relieve at or
below the maximum allowable working pressure of the
heat -exchanger, and of ‘sufficient -rated .capacity -to
prevent the heat exchanger pressure from rising more
than :10% :above - the :maximum -allowable - working
pressure of the vessel.

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

2Suggested installation practices for the secondary side of heat
exchangers,
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HG-402 DISCHARGE CAPACITIES OF
SAFETY AND. SAFETY RELIEF
VALVES

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

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

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

(a) the -name ‘or identifying trademark .of the
manufacturer;

(b) manufacturer’s design or type number;

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

(d) pressure psi (the pressure at which it 1s
set to blow?);

(e) .capacity Ib/hr, or capacity

Btu/hr in accordance with HG-402.3;

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

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

HG-406 VALVE REPLACEMENT

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

Register, March 1982, No. 315
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ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLS!

HG-600
HG-601

FOR STEAM HEATING BOILERS
STEAM GAGES

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

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

HG-602. WATER GAGE GLASSES

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

!This equipment to be installed prior to operation,

Register, March, 1882, Ik
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under. pressure. Water glass fittings may be attached
directly to a boiler.

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

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

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

NOTE; Transparent material other than glass may be used for the
water gage provided thst the material will remain transparent and
has proved suitable for the pressure, temperature, and corrosive
conditions expected in service,

{c)In ‘electric boilers of the submerged electrode
type, the -water -gage glass shall be so located to
indicate ‘the water levels both at startup and under

.-maximum steam load conditions as established by the

manufacturer.

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

2Example of a nationally recognized standard 13 ANSI Z21.13.
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-402 ISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF
VALVES

HG-402,1 ve'Mnrkings. Each safety or safety
relief valve shullﬁbc plainly marked by the manufac-
turerin such ajs:y that the markings will not ‘be

obliterated in service, The markings shall be cast cbru
stamped .on the vhlve body or on the lifting lc‘f{

\ ,
FIG. HG-402 OFFICMEL SYMBOL FOR; gTAMP T0

DENOTE THE AMER!CAH SOCIETY OF MECHANICAL
ENGXN€ER5’ STANDARD

providing the lifting lever li pcrmnnemly attached to
the valve, or, when desnabizc because of size, all or
part of the required markings {may be stamped, cast or
etched on a_plate or. plates, each securely fastened to
the valvs body, lever, or othet; permanent part of the
valve, and such ‘markings shalllinclude the following:
{a) the  name or xdenufym; trademark of the
manufacturer;
{b) manufacturer's design or ty number;
{c) size ... in. (the pipe of the inlet);
(d) pressure < psi (the pr%csurc at which'it is
set 1o blow? ) A
{e) capacity Tb/hr, Or § capécity <ol
Btu/hr in gecordance with HG—402%J~
(/). year built ‘or -alternatively, a coding may ‘be ..
: ‘marked;on ‘the ‘valves such. that the valve manufac:

sl
K

HG-406 . "VALVE REPLACEMENT

Safety valves and safety relief valves requiring
repairy shall be replaced with 2 new valve or repaired
by the manufacturer.

Register, March, 1982, No. 315
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electrical power cutoff so located as to automatically
cut off the power supply before the surface of the
water falls below the top of the electrical resistance
heating elements.

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

HG-603 WATER COLUMN AND WATER
LEVEL CONTROL PIPES

(a) The minimum size of ferrois or nonferrous
pipes oonnecu'ng a water column to a steam . boiler
shail be 1 .in. (25 mm). No ouuet eonnecnom. except
for damper i steam
gages, or apparatus which does not permit the escape
of any steam or water except for manually operated
blowdowns, shall be hed to 8 water col or the
piping connecting a water column to a boiler (see HG-
708 for introduction of fesdwater into a boiler). If the
weter column, gage glass, low-water fuel cutoff, or
other water level .control device is connected to the
boiler by pipe and fittings, no shutoff valves of any
type shail be placed in such pipe, “and ‘a ‘crogs ‘or
equivalent fitting to which a drain valve and piping
may be attached shall be placed in the water piping
connection 8t -every right angle ‘turn to facilitate
cleaning. The water column drain pipe and valve shail
be not less than ¥ in. (19 mm) pipe size,

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

HG-604 . PRESSURE CONTROL

EBach mmmmcully fired steamn boiler - shail be
d from overp by two p P

controls.

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

Register, March, 1982, No. 315
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(b} Each individual steam boiler or each system of
commonily connected steamn boilers shall have a
control that will cut off the fuel supply when the
pressure reaches an operating limit, which shall be less
than the maximum ailowable pressure.

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

HG-603 ... AUTOMATIC LOW-WATER FUEL
CUTOFF AND/OR WATER

FEEDING DEVICE

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

(&) Such a fuel cutoff or water feeding device may
be attached directly to a boiler. A fuel cutoff or water
feedmg dzvu:e may also be installed in the tapped

lable for hing a water glass direct to
a bodet, provided the connections are made to the
boiler with nonferrous tees or Y's not less than ' in.
(13 mm) pipe size between the boiler and the water
gless 5o that the water glass is attached directly and as
close 28 possible to the boiler; the run of the tee or Y
shall take the water glass fittings, and the side outlet or
branch of the tee or Y shall take the fuel cutoff or
water feeding device. The ends of afl nipples shall be
reamed to full-size diameter.

(c) Fuel cutoffs and water feeding devices embody-
ing a separate chamber shail have a vertical drain pipe
and a blowoff vaive not less than % in. (19 mm) pipe
size, located at the lowest point in the water equalizing
pipe ions so that the chamber and the equali
ing pipe can be flushed and the device tested.
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS

HG-610 - 'FOR HOT WATER BOILERS
HG-611 . PRESSURE OR ‘ALTITUDE -GAGES

(a) Bach hot water boiler shall have a pressure or
altitude gage connected to it or to its flow.connection
in such ‘a manner that it cannot be shut off from the
boiler except by a cock with tee or lever handle, placed
on the pipe near the gage. The handle of the cock shall
be parallel to the pipe in which it is located when the
cock is open.

{b) ‘The scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than
134 nor more than three times the pressure at which
the safety relief valve is set.

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

HG-612 - THERMOMETERS

Each ‘hot water boiler shall have a thermometer.so
located ‘and connected that it shall be easily readable
when ‘observing ‘the ‘water . pressure ‘or: altitude.. The
thermometer. shall ‘be 80 located :that ‘it :shall at -all
times indicate the temperature in degrees Fahrenheit
of the watar in the boiler at or near the outlet.

HG-613 .. TEMPERATURE CONTROL

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

(a) Each individual automaticaily fired ‘hot water
boiler shall have a safety limit control that will cut off
the ‘fuel ‘supply ‘to 'prevent ‘water -temperature from
exceeding the  maximum allowable temperature ‘of
250°F (124°C) at the boiler outlet. This water tempera-
ture safety control shall ‘be constructed to prevent a
temperature setting above 250°F (121°C).

(b} ‘Bach individual hot water boiler or each system
of ‘commonly  connected ‘boilers without intervening
valves shall have a control that will cut off the fuel
supply when the water temperature reaches an operat-
ing limit,” which shall “be 'less ‘than ‘the maximum
allowable temperature.

HG-614 . .LOW-WATER FUEL CUTOFF

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

Ind 42
HG-610-HG-632

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

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

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

FOR ‘ALL BOILERS

INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED -INSIDE
BOILER - JACKETS

HG-620
HG-621

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

ELECTRIC WIRING

ELECTRICAL CODE
COMPLIANCE

HG-630
HG-631

All ‘field wiring for controls, heat generating appa-
ratus, . and ‘other appurtenances necessary for the
operation of the boiler or boilers should be installed in
accordance with the provisions of the National Elec-
tric Code and/or should comply with the applicable
local electrical codes. All boilers supplied with factory
mounted and wired controls, heat generating appa-
ratus, ‘and other ‘appurtenances necessary for the
operation of the boilers should be installed in accor-
dance with the provisions of the nationally recognized
standards such as listed in footnote 1 of HG-640.

HG-632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control circuitry

»RWegi_ster, March, 1982, No, 315 ~
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ARTICLE 6 - INSTRUMENTS, FITTINGS, AND CONTROLS

HG-610 . FOR HOT WATER BOILERS
HG-611% " PRESSURE OR ALTITUDE GAGES

{a) Each hot water boiler shall have a pressure or
altitude gage connec!nd to it or to its flow connection
““in"such a manrier that it cannot be shut off from the
boiler except by a'cock with tee or lever handle, placed
on the pipe near the: ‘gage. The handle of the cock shall
be parallel to the pipe.in which it is located when the
cock is open.
(b) The scale on the dlal of the pressure or altitude
gnge shall be graduated approximately to not less than
1% nor more than three times the pressure at which
the safety relief valve is set. -~
{c) Piping or tubing for pressure. or altitude-gage
connections shall be of nonferrous metal when smaller
than 1 in. (25 mm) pipe size. 3,

HG-612 - THERMOMETERS

Each hot water boiler shall have a thermometer so
located and connected .that it shall be easily readable
when observing the water pressure or altitude."The
thermometer  shall -be :so:located ‘that it shall atall
times indicate the temp in degrees Fahrenh
of the water in the boiler at or near the outlet.

HG:613 - TEMPERATURE CONTROL ,,:"

Each antomatically fired hot water boiler shafl be
P d from over by two e -
operated controls. 7
“"(a) ‘Each ‘individua} automiatically fired ‘hot water
boiler shall have a safety limit control:thaf will cut off
the fuel supply .to prevent water temperature from

the llowable /temperature of
250°F (121°C) at the boiler outlet. ‘Ijhxs water tempera-
ture safety control shall be ‘constructed to prevent a
temperature setting above ZSO‘E,(IZI'C)

(b} Each individual hot water boiler or each system
of .commonly ‘connected bol ers ‘without intervening
valves shail -have & contr % that will cut off the fuel
supply when the water texperature reaches an operat-
ing :limit,: which shal}f’ be less than the maximum
allowable temperature!

HG-614 LO(“!//WATER FUEL CUTOFF

fa) Each é’uwmauca}ly fired hot -water heating
boiler wnh/ heat input greater. than 400,000 Btu/hr
{117, 2/}({\') shall have'an automatic low-water fuel

Register, March, 1982, No. 315

1

WISCONSIN ADMINISTRATIVE CODE

HG-610-HG-632°

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

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

{c) A coil-type hoiler or & “watertube boiler with
heat input greater than 400,000 Btu/hr (117.2 kW)
requiring forced circulatioh to prevent overheating of
the ‘coils or tubes ‘shall have a flow-sensing device
installed -in the outlet:piping in lieu of :the low-water
fuet cutoff d;in {(a) above to ically cut
off the fuel supply when the circulating flow is
interrupted,

“ FOR ALL BOILERS

INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACKETS

Any ‘or ‘all instruments, fittings, and controls re.

HG-620

quired by these rules may be installed inside of boiler
Jjackets 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
vigible through an opening or openings at all times.

ELECTRIC WIRING

ELECTRICAL CODE
. COMPLIANCE

All field wiring for controls, heat generating appa-
ratus,and other ‘appurtenances necessary .for.the
aperation of the boiler.or bojlers should be installed in
accordance with the provisions of the National Elec-
tric Code and/or should comply with the applicable
local electrical codes,"All boilers supplied with factory
mounted and ‘wired cantrols, heat generating appa-
ratus, and other -appurtenances ‘necessary -for ‘the
operation of the boilers should be installed .in acccr—
dance with the pi of ‘the nationally
standards such as listed in footnote 1 of HG-640,

HG-630
HG-631

HG-632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control cireuitry
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shall be positively grounded and shall operate at 150 V
or less. One of the two following systems may be
employed to provide the control circuit:

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

) 'I’lus system shall consist of the line, neutral,
and equip ground d The control panel
frame and associated control circuitry metallic enclo-
sures shall be electrically continuous and be bonded to
the equip ground cond

{2) The . equip geound d and the
neutral conductor shall be bonded together at their
origin in the electrical system as required by the
NEC.?

{3) The line ‘side of :the control circuit shall be
provided with a time delay fuse sized ‘as smail as
practicable.

(b) :Two-Wire Nominal 120 V System Obtained by
Using ‘an Isolation Transformer

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

(2) Both :sides -of -the two-wire primary circuit
shall be fused. The hot leg on the load side of the
isolation transformer -shall -be fused ~as smail as
practicable and in no case fused abovye the rating of the
isolation transformer.

HG-633 LIMIT CONTROLS

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

32 Appendix H.

Ind 42
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SHUTDOWN SWITCHES AND
CIRCUIT BREAKERS

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

HG-634

HG-640 - 'CONTROLS AND HEAT

GENERATING APPARATUS
{a) Oil and gas-fired and electrically heated boilers

should be . equipped -with . suitable primary (flame
safeguard) safety controls, safety limit switches, and

burners or electric el as required by a nationally
recognized standard.*
(b) The ‘symbol : of - the _certifying = organization®
which ‘hes investigated such equip as baving
plied with ‘& nationally i dard shail

be affixed to the equipment and shall be considered as

‘evidence : that:the ‘unit .-was manufectured . in accor-

dance with that standard.

‘Exunphol(hucnmsu recognized standards arer
Amsricen Notional Standards 221.13.1, Ceatral Heuml Gaa
Appﬁmu. Volume 1, Steam and Hot Water Boilers.
utional Standards Z21,17, Domestic Gaa Converzion

wri Lab, Inc., UL 296, S

for Safety,
Underwriters’ - Laborutories, “Inc,, - UL 373, . Electric ‘Space

Und Lsb Ine., UL 726, 8 for Safety,
OllF:redBmIcrAmbhu
lnc.U'L795" for Safety
in}—11 | Gez-Heating B
‘Awuﬁmlmlunouummupmtduumfmmxam;
exemination, end
dards .and thet is blo to tha authoriti

Register, March, 1982, No. 315
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INSTALLATION REQUIREMENTS -
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HG-700 " INSTALLATION REQUIREMENTS,
" ‘ALL BOILERS " :
HG-701 .. . MOUNTING SAFETY.AND

SAFETY:RELIEF VALVES

HG-701,1 " Permisaible’ Mounting, Safety valves
and safety relief valves shall be located in the top or
side’ of the boiler. They shall be connected directly to
a tapped or flanged opening in the boiler, to a fitting
connected to the boiler by a short nipple, to a Y-base,
or to a valveless header connecting steam or water
outlets on the same boiler, Coil or header type boilers
shall have the safety valve or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be installed with their spindles
vertical. The opening or connection between the boiler
and any safety valve or safety relief valve shail have at
least the area of the valve inlet.

HG-701.2 - - Requi
tions for Two or MoreValves :

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

(b) When a Y-base’is used, the inlet area shall be
not less than the combined outlet areas. When the size
of “the ‘boiler ‘requires a safety valve or-safety: relief
valve larger than 4% in, (114 mm) in diameter, two or
more valves having the required.combined .capacity
shall be used."When two or more valves are used on a
boiler, they. may be single, “directly attached, or
mounted on a Y-base,

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

for . C

Connec-

YThe top or side of the boiler shall mean the highest

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

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

HG-701.6 .. Safety: and. Safety Relief Vaive Dis-
charge Piping

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

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

HG-703 PIPING

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

2R erardl

of type of used, the term “swing joints™

part of the boiler proper but in no case shall the safety valves or
safety relief valves be located on the boiler below the lowest
permissible water level.

Register, March, 1982, No. 3156
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means arrangements of pipe and fittings, such as illustrated in
Figs. HG-703.1 and HG-703,2, which allow the piping to expand
without imposing excessive force on the boiler.
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steam supply maing
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Make this pipe tama size as boiler outlet—
offeat to clear tius outist and parmit streight

e A

common supply header

header drip or blesdler
ASME rafety valve reducer
boller eith twa = i x ' normel baiter
retumm cpenings / 24 in. B~ waterling
low water, ﬁ
o cutoft I |
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;t : fo HG-710.4 "&R& drain for common headar

squellzar or drip
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or pump diecharge

12 in, minimum

leshergs m m,‘nw :‘n:;"niophmd BO:oﬂq—dbow Pips llm . should nevar ba less than ©
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bo. connamsd direst -to not lowsr than lowast permisibl but naver lesa then % of retwrn loop connection (&)

bailer rewum hosdar s veater-loval
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remm loop nesr boller “0(«\‘ y The term biowotf vaiva a8 used in this
woteriing | mey .| Causs @ e - Segtion means all blowoff vaivas,
objectionatia noige -of ‘«\\ . o
wetst hemimer. —— drein vaives, and pipe connections
L _{‘J Aﬁ \.‘\\
. © varigbie dimension depends
o boilr design
ruturn headar
Sy
w0 boiler
NOTES; :
{1) : Retumn loap to ity of check vaives on gravity retum

syetems, but in some localmu a chack velva je 2 legal requirement.

(2) ‘When pump discherge piping excesda 26 R, install ewing check velves at pump diecherge.

(3) - pump discharge is lcoped sbove normal boller watarting, install a spring-ioeded check vaive
&t return haeder and st pump discharge.

{4).-Where supply pressurea are edequats, mekeup water msy be introduced directly to a boiler
through an independant connection, Ses HG-706.

{6) ‘Return connections shown for a muitiple bailer ingtailetion mey not always insure that the
‘system will oparate properly. in order to maintain proper watar levels in muitiple boiler inatalla-
tions, it may be y to ingtail y controls or suitable devicas,

FIG, HG-703.1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS IN BATTERY

Register, March, 1982, No. 3156
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heating supply
G

See HG-710.4

WISCONSIN ADMINISTRATIVE CODE

ARTICLE 7 — INSTALLATION REQUIREMENTS

Fig. HG.703.2

manual air vent, if uted
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l | byt
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valve
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a— A

4= Manual air vant

alternata low water
cutoff location (Note 1}

plugged T's ta opan drain
bt il + oL mekaup water to system
heating system
return 55 T N e o IR
+ |
e e — T T = ] AN
e 4
common raturn pressure-reducing valve
;P I g: headar {Note 2}
See HG-710.4 ,/

Boiler with Two Return Openings

r

blowoff valve {Note 3}

NOTES:
(1)

Boiler with One Return Opaning

blawoff valve (Nots 3}

Recommended control, See HG-614, Acceptable shutoff valves or cocks in the connecting

piping may ba installed for convenience of control testing snd/or service,

2}
{3}
pIp8 connections

The common return hesder stop vaivas may be located an either side of the chack valves,
The term blowoff valve as used in this Saction means all blowoff valves, drain valves, and

FIG, HG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BOILERS IN BATTERY

Register,"March, 1982, No, 315
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boilers .are installed in batteries, so there will be no
undue strain transmitted to the boilers. See Figs. HG-
703.1 and ‘HG-703.2 for ‘typical schematic arrange-
ments ‘of piping incorporating strain absorbing joints
for steam and hot water heating boilers.

HG-703.2 - Return Pips Coanections

(a) The return pipe comnections 'of cach boiler
supplying & gravity return steam heating system .shxl.]
besomlngeduwformaloop b

Ind 42

SECTION IV — PART HG

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

shown -in Fig. HG-703.1 so that the water in eu:h
boiler cannot be forced out below the safe water level.

(b) For hand-fired boilers with a normal grate line,
the recommended pipe sizes detsiled as “A"-in Fig.
HG-703.1 are 1% in. (38 mm) for 4 sq ft (0.0037 m?)
or less firebox area at the normal ‘grate line, 2}4 in. (64
‘mimn) for areas more than 4 sq ft (0.0037 m?) up to 14.9
sq  (0.138 m?), and 4 in. (102 mm) for 15 sq £t (0.139
m?) or more,

(¢) For sutomatically fired boilers which do not
have a normal grate line, the recommended pipe sizes
detailed as “A"” in Fig, HG-703.1 are 1% in, (38 mm)
for - ‘boilers  with  minimum " safety *valve . relievi

direction radlation
Installed Equivaent Tank Capacity,
Oirect Radistion,! sg ft qal
Up to, ‘330 18
Up to 450 2
Up to - 650 24
Up to 900 30
Up to 1100 38
Up to 1400 40
Up to 1600 2-30
Up ta 1800 2-30
Up to 2000 2-38
Up to 2400 240

NOTE;

(1) For systems with more than 2400 <3 ft of installed equivalent
direct water rediation, the required capacity of the cushion tank
shell b increased on the basis of 1 gal tank capecity/33 sq ft of

direct rudiation,

capacity 250 1b/hr (1130 kg/hr) or less, 2'% in. (64
mm) for boilers with minimum safety valve relieving
capacity from 251 to 2000 Ib/hr (1137 to 9060 kg/hr)
inclusive, and 4 .in. (102 mm) for boilers with more
than 2000 fb/hr (9060 kg/hr) minimum safety velve
relieving capacity.

(d) Provision shall be meade for cleaning the interior
of the return piping st or close to the boiler.

HG-705 .. FEEDWATER CONNECTIONS

{a) Feedwater, makeup water, Or ‘Water treatment
shall be introduced into a boiler through the return
piping ‘system. Alternatively, m:keup ‘water or wner

may ‘be introduced through an ind

connecuon.'rhnmwﬂawﬁnmthcmdzpmdem
‘connection shall not discharge directly against parts of
the boiler exposed to direct radisnt heat from the fire.
Makeup - water -or - water - ‘treatment - shall . not -be
introduced through openings or ions provided
for . inspection ‘or. cleaning, ‘safety :valve, safety relief
valve, ‘blowoff, water column, water.gage glass, pres-
sure gage, Or:temperature gage.

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

HG-707 .- OIL HEATERS

(a) : A ‘heates for oil or other liquid harmful to boiler
operation shail not be installed directly in the steam or
water space within s boiler. .

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

HG-709 " PROVISIONS FOR THERMAL
EXPANSION IN HOT ‘WATER

SYSTEMS

All hot water heating systems incorporating hot
water tanks or ftuid relief columns shall be so instailed
a3 to prevent freezing under normal operating condi-
tiona,

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

ment.

HG-709.2 . :Cloged Type Systems, If the system is
of the closed type, an airtight tank or other suitable air

Register, March, 1982, No, 315
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ARTICLE 7 — INSTALLATION REQUIREMENTS

TABLE ‘HG-709.2
EXPANSION TANK:CAPACITIES :FOR FORCED
HOT:WATER SYSTEMS
Based o ‘ilverage operating “water “temperature 195°F,
a fill ‘pressure 12 psig; ‘and ‘maximum operating ‘pressure

30 psig
System Volume,? Tank -Capacity,
gal " “gal
100 15
200 30
300 45
400 60
500 75
1000 150
2000 “300

HOTE:

(1} Includes -volume water in boiler, radlalioﬂ, and ‘piping, not
including system
volume and for determining expansion Lank slzes for other design
conditions may be referred to in Chapter 10 of the 1964 edition
of the ASHRAE Guide and Data Book Applications,

cushion shall be installed that will be i with
the volume and capacity of the system, and it shall be
suitably designed for.a hydrostatic test pressure of 2%
nma the allowable working ‘preasure “of the system.

tanksfi designed to operate above
30| psi<(207:-kPa) ‘shall: be constructed in:accordance
with ‘Section VIII, Division 1. Provisions :shall :be
made :for ‘draining the tank ‘without:emptying -the
system; except for preprwsunzed tanks.

HG-709.3 - Minimusm ‘Capacity of Clozed Type
Tank, - The ‘minimum 'capacity of the closed type
expansion tank may be determined from Tables HG-
709.1 ‘and ‘HG-709.2 or. fromthe following formula
where the necessary information is available:

V,'= [(0.00041T = 0.0466)V,1/ [P/ P)) ~ (PalP,)]

where
¥, = minimum volume of tanks, gal
¥V, = volume of system, not including tanks, gal
T i==-average operating tempcraturc, °F
‘P;- = atmoapheric pressure, pai:

Pp=fill pressure, pai
P, = maximum operating pressure, psi

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

Register, March, 1982, No; 315
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expansion of the water, the safety relief valve may lift
periodically..If an expansion tank 1s provided, it shall
be: constructed ‘in ‘accordance - with ‘Section VIII,
Division :1, “for a.maximum :allowable . working pres-
sure equal to or greater:than the water heater.: Except
for prepressurized tanks, provisions shall be made for
draining the tank without emptying the system, See
Fig. HLW-703.2 for a typical acceptable installation.

HG-T10 STOP -VALVES

HG-710.1 . For Single Steam Bollers, When a stop
valve is used in the supply pipe connection of a single
steam boiler, there shall be one used in the return pipe
connection.

HG-710.2 . For Single Hot Water Heating Boilers

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

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

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

HG-710.4 - Type of Stop Vaive(s)

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

(b) The minimum pressure -rating. of ‘all .valves .or
cocks shall be at least equal to-the pressure stamped
upon :the boiler, and the temperature rating of such
valves:or:cocks, including ‘all ‘internal . components,
shall-be not less than 250°F (121°C).

{c):Valves ‘or‘cocks shall :be flanged, ‘threaded -or
have ends suitable for welding or brazing,

(d) All :valyes or cocks with stems or: spindles shall
have adjustable pressure type ‘packing glands and, in
addition, all plug type cocks shall be equipped with a
guard or-gland. The plug or-other operating mecha-
nism ‘shall:'be “distinctly ‘marked in “line ‘with “the
passage to indicate whether it is opened or closed.

(e) All valves or cocks shall have tight closure when
under boiler hydrostanc test pressure.
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HG-710,5-HG-725.3 SECTION IV — PART HG
HG-710.5 Ideatification of Stop Valves by Tags. TABLE HG-715
When stop valves are used, they shall be properly SIZE OF BOTTOM BLOWOFFY PIPING
designated subatantially as follows by tags of metal or AND._VALVES
other durabie material fastened to them: Minimum Required Blowai
_ Safety or Safety Relief Valve Capacity, Valves
Supply Vaive - Number () b of steam/hr (Note 2] Sire, In.
wi
Number ( ) 501 to.1250 1
1251 to 2500 W
Retomn Vaive - Number ( ) 2501 to 6000 1%

Do Not Cloze Without Aleo
Closing Jupply Velve -
Number ( )

HG-T18  BOTTOM BLOWOFF OR DRAIN

VALVE

{a} Each boiler® ‘shall have a bottom blowoff. or
drain ‘pipe connection -fitted with a valve or ‘cock
connected . with the lowest ‘water space practicable,
with the minimum size of blowoff piping and valves as
shown in Table HG-713. Drain and blowoff valves
may be instailed in the piping adjacent to the boiler as
shown in Figs. HG-703,1 and HG-703.2.

{b) Any 'discharge piping coannected to bottom
blowoff and/or bottom drain connection shall be full
size to the point of discharge.

{c) The ‘minimum pressure rating of blowoff or
drain . valves and/or :cocks shall be equal to:the
pressure stamped on the boiler but in no case less than
30 psi (207 .kPa). ‘The temperature rating of such
valves snd/or cocks shall be not less than 250°F
(1210,

HG-720 - - SETTING

Botlers of wrought materisls of the wet-bottom type
having an external width of over 36 in. (914 mm) shall
have not less than 12 in. (305 mm) berween the bottom
of ‘the ‘boiler and .the -floorline, with “access for
inspection. When the width is 36 in. (914 mm) or less,
the distance between the bottom of the boiler and the
floorline shail be not less than 6 in. (152 mm), except
that, when any part of the wet bottom is not farther
from an outer edge than 12 in. (305 mm), this distance
shal] be not less than 4 in, (102 mm).

Boilers b having & capacity of 25 gal (95 I) or less are exempt from
the above requirements except that they must have a % io. (19
mm) pipe size minimum drein velve.

6001 and larger

KOTES:

(1} The term blowoff valve a8 used in this Section means all blowoff
vaives, drain valves, and pipe connections.

{2) To determine the discharge capscity of safely reflef vaives in
terms of Btu, the relleving capacity in tb of stesm/hr . is
‘multiplied by 1000,

Reglster, March, 1982, No. 3156
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EXERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION VIII
PRESSURE VESSELS

1980 EDITION
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INTRODUCTION

SCOPE
U=l SCOPE!

{a} For the scope of this Division, pressure vessels
are iners for the contai of p either
internal ‘or external. This pressure may be obtained
from an external source, or by the application of heat
from a direct or indirect source, or any combination
thereof.

(b) This Division is divided into three Subsections.
Subsection ‘A consists of ‘Part UG, covering the
general requirements applicable to all pressure vessels.
Subsection B covers the specific requirements that are
applicable to the various methods used in the fabrica-
tion of pressure vessels, It consists of Parts UW, UF,
and UB, dealing with welded, forged, and brazed
methods, respectively. ‘Subsection C covers specific
requirements ~applicable . to ‘the several classes of
materials used -in -‘pressure vessel construction. It
consists of Parts UCS, UNF, UHA, UCJ, UCL, UCD,
and UHT, dealing with carbon and Jow-alloy steels,
nonferrous metals, high-alloy steels, cast iron, clad
and lined material, cast ductile'iron, and ferritic steels
with properties ‘enh: d by -heat tr , " TESpec-
tively. :

{c) The following classes of vessels are not consid-
ered to be within the scope of this Division:

{1) those within the scope of other Sections

(2) fired process tubular heaters

{3) pressure containers which are integral parts
or components of rotating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
tors, “engines, ‘and ‘hydraulic ‘or ‘pneumatic cylinders
where - the . primary - design -considerations ‘and/or
stresses are derived ‘from the functional requirements
of the device

(4) except as covered in U-1(f), structures whose

In those applications where there are laws or regulstions issued
by - Municipal, ‘State, ‘Provincial or ‘Federal Authorities covering
pressure vessels, these laws or regulations should be reviewed to
determine size or service limitations of the coverage which may be
different oy more restrictive than those given in this paragraph.

Ind 42

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

(3).piping components, such as pipe, flanges,
bolting, gaskets, valves, expansion joints, fittings, and
the pressure-containing pans of ‘other ‘components,
such -as strainers ‘and ‘devices which ‘serve such
purposes as mixing, separating, snubbing, distributing,
and .metering or controlling flow, providing “that
pressure-containing parts of such components are
generally r d as piping p or
ries

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

(7} a_hot water supply ‘storage tank heated by
steam or any other indirect means when none of the
following limitations is exceeded:

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

{b) a water temperature of 210°F (99°C)

(¢) a nominal water-containing capacity of 120
gal (454 1)

(8) vessels having an internal or external operat-
ing pressure [see 3-1(f)] not exceeding 15 psi (103 kPa)
with no limitation on size [see UG-28(e)]

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

(d) The rules of this. Division have been formulated
on -the ‘basis of ‘design principles . and :construction
practices applicable to vessels designed for pressures
not exceeding 3,000 psi (20 670 kPa). For pressures
above 3,000 psi (20.670 kPa), deviations from and
additions to these rules usually are necessary to meet
the requirements of design principles and construction
practices for these higher pressures..Only in the event
that after having applied these additional design
principles..and. construction -practices . the -vessel still

*The water may contain additives provided the flash point of the
aqueous solution at atmospheric pressure is 185°F (85°C) or higher.

Register, March, 1982, No. 3156
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complies with all of the requirements of this Division
may it be siamped with the applicable Code symboL
(). In relation to the g; y of p
ing parts, the scope.ofﬂm Division shsll include the
following:
(1) wheve external piping is to be. connected to
the vessel:
fa) the welding end connection for the first
circumferential joint for welded connections
(b).the first th d joint for

(c) the fecs of the first flange for bolted,
coanections

(d) the first sealing surface for propristary
coanections og fittings -

(2) where nonpressure parts are welded directly
to either the internal or external surface of a pressure
veasel, the weld attaching the part to the vessel (see
UG-54, UG-55 and Appendices D and G)

(3) pressure-retaining covers for vessel openings,
such sa menhole and hendhols covers

(4) .the first scaling surface for proprictary fitiings
for which rules are not provided by this Division, such
28 gages and instruments

(7 The scope of the Divisica includes provisions
for pressure relief devices necessary to satsy the
requirements of UG-125 through UG-136 and Appen-
dix 11.

(#) Unflred steam boilers ‘28 defined in Section [
shell b comstructed in accordence with the rules of
SemmlorthuDivm[mUG—llS(b)mdUW
20)

The following pressure vessels in which steam is
gmented:hnubeeommaedmwcotdmmmunhe
rules of this Division:

(1) vessels  known ‘a8 ‘evaporators or hest ex-
changers

{2) vm&mwhnhnumugmwdbythnun

of heat rezulting from ion of & p syatem
eonmmnganmnberofpremmvuekmhuuud
in the f 1 and p prod-
cts

M)mewmmmmdmﬂm;

SECTION VIII — DIVISION !

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

(1).5 cu ft (0.14 m®) in volume and 250 psi (1720
kPa) design pressure, or

{2).1% cu R (0.04 m? in volume and 600 pai
(4140 kPa) design pressure

In an assembly of vessels, the limitations in (1) and

{2) apply to each vessel and not the assembly a8 a
whole, Vessels fabricated in accordance with this rule
shall be marked with the “UM" symbol in Fig. UG-
116, sketch (b), and with the data required in UG-116.
Cestificates of Compliance shall satisfy the require-
ments of UG-120(a).

-~ GENERAL
U-2 GENERAL

fa) The user or his designated agent® shall establish
the design requirements for pressure vessels, taking
into -consideration factors associated with normal
operation, and such other conditions as startup and
shutdown.

Smheonndmuonsbnllmcludebmmunotbe
limited to, the following:

(1) the need for . corrosion -allowance. beyond
those specified by the rules of this Division (see UG-
25 :
(2) the definition of lethal services. For example,
see UW-2(a).

(3) the need for poltercl heat treatment beyond
thereqmmnwuofmumvmonmddepmdemon
service conditions;

(4) for pressure vessels in ‘which steam is gener-
Aud,ornwuheued,[seeu-l(x)md(h)] the need
for plplnz. valves, instruments, and fittings to perform

from the combustion of fuel (solid, liquid, or g

.‘which are not within the scope of Sections I, IT1, or IV
may be constructed in sccordence with the rules of
this Division [see UW-2(d)].

(i) Any pressure vessel which meets all of the
requirements of this Division, including thoee for
inspection, may be stamped with the Code “U”
symbol even though exempted from such stamping.

(i} Pressure vessels exclusive of those covered in
{¢), (g), and (h) that are not required by the rules of

Register, March, 1982, No. 315
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PART UG — GENERAL REQUIREMENTS

PRESSURE RELIEF DEVICES
UG-125 . GENERAL

S (a) ‘All pressure ‘vessels within the Scope of this
_Division, " irrespective . of size or pressure, shail be
provided® with protective devices in accordance with
the requirements of UG-125 through UG-136.

(b) An unfired steam boiler, as defined in U-1(g),
shall be equipped with pressure relief devices required

*:'bySection 1 “insofar ‘as they are applicable to the
service of the particular installation.

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

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

MSafety devices need not'be provided by the vessel manufacturer,
but overpressure protection shall be ‘provided .prior to placing the
veasel in service. -

Register, March, 1982, No. 315
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main valve will open automatically at not over the set
pressure and -will discharge its full rated capacity .if
some essential part of the pilot should fail. R

(c) The spring in a pressure relief valve in service
for. pressures up to.and including 250 psi (1720 kPa)
shall not be reset for any pressure more than 10%
above . or. 10% ‘below. that for which the valve is
marked. For higher pressures, the spring shall not be
reset for any. pressure more than 5% . above or.5%
below that for which the safety or. relief -valye is
marked. 3

(d) The set pressure.tolerances,. plus or.minus, of
pressure relief valves shall not exceed 2 psi (13.8 kPa)
for;pressures up to and including 70 psi (483 kPa) and
3% for pressures above 70 psi (483 kPa).

UG-127 NONRECLOSING PRESSURE

RELIEF: DEVICES

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

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

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

(1) At least two sample rupture disks from

397 puprure ‘disk ‘device ‘is “a"nonreclosing pressure - relief device
actusted by inlet static pressure and designed to function by the
bursting of a pressure contsining disk. A rupture disk is the
pressure containing end pressure sensitive element of 8 rupture
disk device. A rupture disk holder is the structure which encloses
and clamps the rupture disk in position. Rupture disks may be
designed in several configurations, such as plain flat, pre-bulged or
reverse buckling, ‘and ‘may :be made-of ‘either duetile or brittle
material; rupture disk ‘material .is. not :required to. conform :to_an
ASME .specification. ‘The.material of the rupture disk holder shall
be listed'in Section [L.and this Division.
#The' manufacturing design”'range -is ‘a “range of ‘pressure within
which the average burst pressure of test disks must fall ‘to ‘be
ptable for a particular requi as agreed ypon between the
rupture -disk manufacturer ‘and the ‘user :or ‘his ‘agent.” The ‘disk
shall be- marked at the average burst pressure of all test disks
41The  specified "disk “temperature “supplied “to ‘the “rupture disk
manufacturer shall be the expected temperature of the disk ‘when
an emergency condition exists and the disk 13 expected to rupture
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each -lot of rupture disks, made from the same
materials and of the same size as those to be used,
shall be burst to.verify -that the stamped bursting
pressure falls within the manufacturing design range
at the coincident disk temperature. At least one disk
shall be burst at room temperature. The stamped
rating ‘at"the specified disk temperature shall be the
average.of the bursts at coincident disk temperature.

(2)-At least four sample rupture disks, but
not less than 5%, from each lot of rupture disks, made
from the same material and of the same size as those
to ‘beé ‘used, shall ‘be ‘burst ‘at ‘four ‘different ‘tempera-
tures, “distributed ~over ‘the “applicable temperature
range. for-which the disks - will-be used. These data
shall:be used to establish a curve of bursting pressure
versus temperature for the lot of disks. The stamped
rating atithe coincident disk -temperature shall be
interpolated from this curve.

(3):For pre-bulged, solid ~metal disks or
graphite disks only, a curve of percentage ratio at
temperatures other ‘than ambient ‘may be established
as‘in (2) ‘above, using one size of disk for each lot of
material. ‘At least four bursts at four different tempera-
tures shall ‘be"used to ‘establish the above curve over
the -applicable temperature range. At least two disks
from éach Iot of disks, made from this lot of material
and of the same size as those to be used, shall be burst
at ambient temperature to establish the room tempera-
ture rating of the lot of disks.

The percent change of bursting pressure taken from
the above curve shall be used to establish the stamped
rating at the coincident disk temperature for the lot of
disks.

(2) Capacity Rating )

(a) The calculated capacity rating of a rupture
disk ‘device shall not ‘exceed a value based on the
applicable ‘theoretical formula (see UG-131) for the
various media multiplied by:

K = Coefficient "= “0.62

The area A (square inches) in the theoretical formula
shall be the minimum net area existing after disk
burst. 4

(b) In lieu of the method of capacity rating in
(a) above, 2 manufacturer may have the capacity of a
given rupture -disk device design certified for the Kp

42The ‘minimum net flow area 1s the calculated net area after a
complete “biirst “of the ‘disk with appropriate ailowance -for ‘any
structural ‘members which may reduce the net flow area through
the rupture disk device. The net flow area for sizing purposes shall
not exceed the nominal pipe size area of the rupture disk device

Register, March, 1982, No. 3156
Boiler and Pressure Vessel Code



130 WISCONSIN ADMINISTRATIVE CODE

Ind 42

UG-127 SECTION VI -- DIVISION 1

coefficient in general d with the p
of UG-131, as applicable.
(3} Application of Rupture Disks
{a) A rupture disk device may be used as the
sole pressure relieving device on a vessel.

(1) The combination of the spring loaded
safety or safety relief valve and the rupture disk device
is ample in capacity to meet the requirements of UG-
133(a) and (b).

(2) The stamped capacity of a spring loaded
safety -or  safety - relief - valve -(nozzle -type) when
installed with a rupture disk device between the inlet
of :the valve and the vessel shall be muitiplied by a
factor of 0.80 of the rated relieving capecity of the
valve alone, or . alternatively, the capecity of such a
combination shall be established in sccordance with
(3) below,

(3) The capacity .of the combination of the

rupture disk device and the spring loaded ssfety or.

safety relief valve may be established in accordance
with - the :appropriate paragraphs of UG-132, Cer-

Relief Devices.

i
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3
E
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1
8
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and (3) above], and there is no chance of interference
with proper functioning of the valve; but in no case
shall this area be less than 80% of the area of the inlet
of the valve unless the capecity and functioning of the
specific combination of :rupture disk and valve have
been cstablished by test in secordance with UG-132.

{c) ‘A rupture disk device may be installed on
the outlet side®® of a spring loaded safety relief valve
which ia opened by direct action of the pressure in the
veazel provided:

(1) The velve is so designed that it will not
fail to open at its proper pressure setting regardless of
any beck pressure ‘that can accumulate betweea the
velve disk and the rupiure disk, The spacs between the
valve disk ‘and the rupture disk shall be veated or
drained to prevent accumulation of pressure due to &
smsl amount of leakage from the valve.*

(2) The valve is ample in capasity to mest
the requirements of UG-133(a) and (b).

(3) The ‘stamped bursting pressure of the
rapture disk et the coincident digk temperature plus
any pressure in the outlet piping shall not exceed the
design pressure of the outlet portion of the safety or
safety, relief valve and any pipe or fitting between the

. valye and the rupture dizk device, However, in no caze

shsll the stamped bursting pressure of the rupture disk
at . the - coincid: perati p plus  any

or.safety relief valve without exceeding the sllowable
overpressure,

(5) ‘Any  piping .beyond the rupture disk
cannot be obstructed by the rupture disk or fragment.
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the rupture disk {or in any other outlet that may be
provided) will not clog the outlet.
;(7) The bonnet of the safety relief valve shall
be vented to prevent accumulation of pressure.
(b} Breaking Pin Device*".

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

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

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

Hated Pressure, psi

Minimum Maximum Tolerance. Plus or Minus, psi
30 150 5
151 275 10
276 375 13

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

{5) The rated pressure at the coincident operating
temperature® shall ‘be verified by breaking two or
more sample breaking pins from each lot of the same
material and the same size as those to be used. The lot
size ‘shall ot exceed 25. The test shall be made in a
device of the ‘same form and pressure dimensions as
that in which the breaking pin is to be used.

(c) Spring " Loaded - Nonreclosing “Fressure Relief
Device :

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

STA ‘breaking pin device i8 » nonreclosing pressure relief device
wctuated by ‘inlet static pressure and designed to function by the
breakege ‘of 8 load-carrying section of a pin which supports a
pressure containing member. A breaking pin is the loed-carrying
element of a breaking pin device. A breaking pin housing is the
structure ‘which “encloses ithe breaking pin mechanism. The
material of the housing shall be listed in Section II and in this
Division,
$5The - specified “temperature supplied to the breaking pin
shall be the of the breaking pin when an
emergency condition exists and the pin is expected to break.
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means fail, the device will achieve full opening at or
below its set pressure, Such a device may not be used
in combination with any other pressure relief device.
The tolerance..on opening point shall not exceed
*5%.

(2) The calculated capacity rating of a spring
loaded nonreclosing pressure relief device shall not
exceed a value based on the applicable theoretical
formula (see UG-131) for the various media, multi-
plied by: X = Coefficient = 0,62,

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

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

UG-128 LIQUID RELIEF. VALVES

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

UG-129 MARKING

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

(1) the name or identifying trademark of ‘the
manufacturer;

{2) manufacturer’s design or type number;

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

(4) set pressure__ psi;

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

{6) capacity—.—Ib/hr of saturated steam for
valves “certified “on ‘steam or complying with UG-
131(b);

NOTE: in addition, the manufacturer may indicate the capacity in
other fluids (see Appendix 11). .

Register, March, 1982, No. 315

L 2 Y DRRRUIUE I » WSROI XTmmmal ML



132 WISCONSIN ADMINISTRATIVE CODE

Ind 42
UG-128-UG-130

. FiG. UG-129 OFFICIAL SYMBOL
i FOR STAMP T0O DENOTE THE
UV ( AMERICAN SOCIETY OF
MECHANICAL ENGINEERS'
STANDARD

(7) year built, or alternatively, a coding may be
marked oa the valve such that the valve manufacturer
can identify the year built.

(8) ‘ASME Symbol es showa in Fig. UG-129.
Valves smaller ‘then ) in. pipe size are exempt from
requirements (3), (%), and (6). Requirements (1), (2),
(4), (1), and (8) may be merked on tags atteched by
wire, adhesive, or other means suitable for the service
conditions.

(b) Safety and safety relief valves certified for a
steam diecharging capacity under the provisions of
Section I and bearing the official Code symbol stamp
of Section [ for safety velves may be uzed oa p

SECTION VIH — DIVISION 1

nation with breaking pin devices shail be marked in
accordance with UG-129(a). In addition, the rated
pressure shall be marked on the breaking pin and the
breaking pin housing.
(e) Ligquid Relief Vaives. Each liquid relief valve
shall be marked with the following data:
{1) name or identifying trademark of the manu-

*(2) manufecturer’s design or type number
{3) size—_____.._.in. (pipe size of inlet)
(4) set prmnm____pm
(3) relieving cap gal of water/min
at 7OF
(f) Rupture Disk Devices. Bvery rupture disk shall
be plainly marked by the manufacturer in such a way
that the marking will not be obliterated in service. The
rupture disk marking may be placed on the flange of
the -disk -or ‘on ‘a ‘metal tab :permanently attached
thereto.® The marking shall include the following:
(1) the neme or identifying trademark of lhe
manufecturer

vessels. The reted capecity in terms of other fluids
shall ba ined by the method of ioa given
in Appendix 11. [See UG-131(h).]

(¢) Pressure = Relisf -Valves .in  Combination . with
Rupture Disk Devices. Pressure relief valves in combi-
nation with rupture disk devices shall be marked with
the ‘capecity - established :in sccordance - with - UG-
127(a} LK) or- UG-127(2)}(IXbX3), in addition to
the marking of UG-129(a) and UG-129(f). The mark-
ing may be pleced on the velve or on a plate or plates
mrdy&nmedmthcvnlve.‘ﬂwmuhngshnll
include the following:

(1) ‘A combination - with capecity certified - per
UG-127(a}(3)(b)}(2) shall be marked, -prior to installa-
tion, 28 foilows:

{a). capaity . of - combinati Ib of
saturated - steam/br  Ofrcrrn.Cl - Of ir/min
(60°F and 14.7.psig)

{2) A combination with capacity certifled per
UG-127(a}(3X(b)(3) shall be marked by the responsible
menufeciurer, as followa:

{a) name of manufecturer of velve

.(b) :design or type number of valve

(¢) name of manufecturer of rupture . disk
device

(d) design or type number of rupture disk
device

{e) ity of bination b of
saturated ‘steam/hr or . cu ft of air/min
(60°F and 14.7 psis)

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

Register, March, 1982, No. 3156

2) £z ’s design or type number
(3) lot aumber

4 um______m ™

(5) ped b 8 p psi
(6) coincident disk F

it/ ctpaclty__..._.._lb of saturated steam/hr,

OF e {4 O 2ir/min (60°F and 14.7 paia)
NOTH: . In eddition, the msnefacturer may indicuta the capacity
in othaer fluida (esa Append:x 11).

Ttems (1), (2), and (4) shall also be marked on uw
rapiure digk ho!

{g) Spring Loadcd Nonreclosing _ Pressure  Relief
Devices,  Spring . loeded -nonreclosing pressure relief

+ devices shall be marked in accordance with UG-12%a)

except that the Code symbol stamp is to be applied
only when the capacity has been established and
certified in ‘accordance with UG-127(c)3) aad all
other requirements of UG-130 have been met.
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UG-133  DETERMINATION OF PRESSURE

RELIEVING REQUIREMENTS

(a} Bxcept as pumttad in (b), the W capac-
ity of the p g devices d to any
vuulor:ymofvmt‘nrthcrelmcofluqmd
air, steam, or other vapor shail be sufficient to carry
off the maximum quantity Llut can be generated or

pplied to the hed p without permitting
a rise in pressure within the vessel of more than 16%
above the i llowable working p when

exposure to fire or other sources of external heat, shall
have a relieving . capacity sufficient to prevent the
pressure from ‘rising ‘more 'than 21% above the
maximum allowable working pressure ‘of the vessel
when all pressure relieving devices are blowing.

(c) ‘Vessels ‘connected together by a system of
adequate ‘piping not containing valves ‘which can
isolate any vestel may be considered as one umit in
figuring the fequired relieving capacity of pressure
relieving safety devices to be furnished.

(d) Heht exchangers ‘and similar vessels shall be
p d with a relieving device of ient capecity
to ‘avoid overpressure in csge of an imternal failure.

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

(f) The “rated " pressure relieving :capecity “of ‘a
prezgure relief valve for other than steam or air shall
be determined by ‘the method of conversion given in
Appeadix 11,

(g) To prorate the relieving capacity at any reliev-
ing ‘ pressure  greater -than °1,10p, ‘as permitted -under
UG-125, 'a muitiplier may be applied to the official
relieving :capacity -of ;a pressure relieving device as
follows:

P4 147
T.10p + 14.7

where
Parelieving pressure, psig
pEsset pressure, psig

PRESSURE SETTING OF
PRESSURE ‘RELIEF DEVICES

(a) When a single pressure-relieving device is used,
llshaﬂbemwopeuw“ltlpﬂuurenotumdmg
the llowable ‘working p of : the
vessel, When the required capecity is pnmded in more
then one ‘presaure-relieving ‘device, only one device
need be st 8t or below the maximum allowable
working prezsure, and the additional devices may be
set o open &t higher ‘pressures but in no case at a
preasure higher than 105% of the maximum allowable
working presaure, except a8 provided in (b).

(b) Protective devices pemumd in UG-125(cX2) as
p ion againat p caused by expo-

UG-134

the pressure-relieving devices are blowing.
(b) Protective devices as permitted in UG-125(cX(2),
as protection against excessive pressure caused by

#85et 1o oparate means the set preasure of 8 pressure relief valve or
lspnnllouded device; the bursting pressure of &
rupture disk device; or,.the breaking pressure of a breaking pin

Register, March, 1982, No, 315
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sure to fire or other sources of external heat shall be
set to operate at a pressure not in excess of 110% of
the maximum allowable working pressure of the
vessel. If such a device is used to meet the require-
ments of both UG-125(c) and UG-125(c)(2), it shall be
set_to operate at not over the maximum allowable
working pressure.

fc) If the operating conditions of a valve are
changed so as to require another spring rated for a
different pressure, the relief setting shall be adjusted
by.the manufacturer or by an individual certified ‘by
the manufacturer of that safety valve; the valve shall
be remarked by either of them in conformance with
UG-129.

(d) The pressure at which any device is set to
operate shall ‘include the effects of static head and
constant back pressure.

(e)(1) The set pressure tolerance, plus or minus, or
pressure relief valves shall not exceed 2 psi (13.8 kPa)
for ‘pressures up to and including 70 psi (483 kPa) and
3% . for:pressures above 70 psi {483 kPa), except as
covered in (e)(2).

(2) The set pressure tolerance of pressure relief
valves ‘which comply with UG-125(c)(3) shall be
within —0%, +10%.

UG-135 INSTALLATION

(a) Safety, safety relief and -pilot operated pressure
relief valves, and nonreclosing pressure relief devices
shall be connected to the vessel in the vapor space
above any contained liquid or to piping connected to
the vapor space in the vessel which is to be protected.

{b) The -opening " through ‘all “pipe and fittings
between a pressure vessel and its pressure-relieving
device shall -have at least the area of the pressure-
relieving .device inlet, and the flow characteristics of
this upstream system shall be such that the pressure
drop will not reduce the relieving capacity below that
required or-adversely affect the proper operation of the
pressure-relieving device. The opening in the vessel
wall :shall be designed to provide direct and unob-
structed . flow - between . the .vessel and its pressure-
relieving device.

(c) ‘When :two or more required pressure-relieving
devices are placed on one connection, the inlet internal
cross-sectional area of this connection shall be at least
equal to the combined inlet areas of the safety devices
connected -to .it, and -the flow.characteristics of the
upstream system shall satisfy the requirements of (b).

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

Register, March, 1982, No. 315
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(e} There shall be no intervening stop valves be-
tween the vessel and its protective device or devices, or
between the protective device or devices and the point
of discharge, except:

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

(2) under conditions set forth in Appendix M.

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

(g) Discharge lines from pressure relieving safety
devices shall be designed to facilitate drainage or shall
be fitted with drains to prevent liquid from lodging in
the discharge side of the safety device, and such lines
shall lead to a safe place of discharge. The size of the
discharge lines shall be such that any pressure that
may ‘exist .or ‘develop will not reduce the relieving
capacity of the relieving devices below that required to
properly protect the vessel. [See UG-136(a) (8) and
Appendix M.]
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FOREWORD

The general philasophy underlying this Power Piping Code is to parallel those provisions of Section I, Power
Boilers, of the ASME Boiler and Pressure Vessel Code, as they can be applied to power piping systems. The
Allowable Stress Values for power piping are generally consistent with those assigned for power bailers. This Code
is more conservative than some other piping codes, reflecting the need for long service life and maximum reliability
in power plant installations.

The Power Piping Code as currently written does not differentiate between the design, fabrication, and erection
requirements for critical and noncritical piping systems, except for certain stress calculations and mandatory
nondestructive tests of welds for heavy wall, high temperature applications. The problem involved is to try to reach
agreement on how to evaluate criticality, and to avoid the inference that noncritical systems do not require
competence in design, fabrication, and erection, Some day such levels of quality may be definable, so that the need
for the many different piping codes will be overcome.

There are many instances where the Code serves to warn a designer, fabricator, or erector against possible pitfalls;
but the Code is nor a handbook, and cannot substitute for education, experience, and sound engineering judgment.

The Code never intentionally puts a ceiling limit on conservatism. A designer is free to specify more rigid
requirements as he feels they may be justified, Conversely, a designer who is capable of a more rigorous analysis than
is specified in the Code may justify a less conservative design, and still satisfy the basic intent of the Code.

The Power Piping Committee strives to keep abreast of the current technological improvements in new materials,
fabrication ices, and testing tect and end; to keep the Code updated to permit the use of acceptable
new developments.

Register, March, 1982, No. 315
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The Code for Pressure Piping, B31, consists of a number
of -Sections, :which .collectively constitute the Code. Herei-
nafter in.this Introduction and in the text of this Code Sec-
tion B31.1, when the word “Code"is used without (dentifi-
cation to another specific Code Section, it means this Code
Section : :

The Code for Pressure Piping sets forth engineering re-
quirements deemed necessary for ‘safe design and construc-
tion of piping systems. While safety is the basic consideration
of this Code, this factor-alone will not necessanly govern the
final specifications for any pressure piping system. The de-
signer 1s cautioned that the Code is not a design handbook.
The Code does not do away with the need for the engineer
or p engineenng jud

The Code contains bssic reference data and formulas nec-
essary for design. 1t 1s intended to state these requirements in
terms of basic design principles to the fullest possible exient,
supplemented with specific requirements where necessary to
obtain uniform interpretation of principle. 1t contains prohi-
bitions in areas where practices or designs are known (o be
unsafe. In other areas the Code contains warnings or “flags”
where caution is known 10 be necessary, but where 1t is feit
that a direct prohibition would be unwise.

The Code includes:

(1) material specifications and component standards which
have been accepted for Code usage;
(2) thed of proper di
elements comprising piping systems,

(3) requirements for the design of component parts and
assembled units, including necessary pipe supporting ele-
ments;

{4) .requirements for the evaluation and limitation of
stresses, reactions, and movements associated with pressure,
temperature, and external forces;

{5) -requirements for the fabrication, assembly, and erec-
tion of piping systems.

l dards for the
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(6) -requirements. for testing and .inspecting of elements
before :assembly .or: erection .and .of the completed systems
after erection.

The companents of piping systems shall comply with the
Specifications and Standards listed in the Code. Compliance
with this. Code_requires that fundamental principles be fol-
lowed -and that: materials -or - practices not specifically .ap-
proved under this Code, but which are not prohibited by-the
Code, be qualified for use as set forth.in the applicable chap-
ters of the Code.

The specific design requirements of the Code usually re-
volve around a simplified engineering approach to a subject.
It is intended that a designer capable of applying more com-
plete and ngorous analysis to special or unusual problems
shall have latitude in the development of such designs and the
evaluation of lex or bined stresses. In such cases the
designer is responsible for demonstrating the validity of his
approach

This Code shall not be retroactive, or construed as apply-
ng to piping systems erected before the date of issuance.
After code revisions are approved by ASME and accepted by
ANSI, they may be used by agreement between contracting
parties beginning with the date of issuance shown on the
document title page. Revisions become mandatory as mini-
mum requirements six months after date of issuance except
for ‘piping installations or components contracted for or
under construction prior to the end of the 6 month period.

Manufacturers and .users of piping are cautioned against
making use of revisions and cases that are less restrictive than
former requirements without having assurance that they have
been accepted by the proper authorities in the jurisdiction
where the piping is to be installed

Attention of users of the Code is directed to the fact that
the numbering of the Divisions and the material thereunder
may not be ive. Such ity Is T ized. It
1s not the result of editoral or printing errors. An attempt has
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been made, inzofar es poasible, to follow a uniform outline in
the various Sections. Due to the fact that the complete outling
may cover phasea not applicable to a particular Section, the
Code has been prepared with gaps in the numbering. It is
believed that in this way, croes referencing between Sections
is mede easier and use of the Code is facilitated since the same
subject, in general, appears under the same number and sub-
numbsr in all Sections,

This Code is under the direction of the ASME Code Com-
mittes for Pressure Piping, B3 1. The procedures of the Com-
mittes are eccredited by the American National Standarda
Institute. :

The Commmittes is & ‘continuing one and is organized to
kwptheCodeuptodnemcontutmdmswpmmlhc
and usage. Revi-
mmmlmadpmodk:aﬂy. New editions are published at
three.year intervals.

Register, March, 1982, No. 315

The C has blished an orderly procedure to
consider requests for interpretations and revisions of Code
requirements. [n order to receive considerstion, inquiries
shell be in writing and must give full particulars,

When an approved reply to an inquiry involves a change
in Code requirements, the rviing is mads public thoough the
isguance of 2 "Case.” This is published in Meckanical Engi-
neering. A *'Case Interpreiation and Revision” service is
maintained for the benefit of all who use the Code. Sugger
tiona for revisions may originate within the Coruuittes itself
or from anyone outside the Comvmitice.

All requesty for interp ions or ions for
should he addressed to the Secretary, ASME Code Comumit-
tee for Prmm Piping in care of The American Society of

United E: Center, 345 East
47th Street, New York, N.Y.:10017,
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100 GENERAL

This Power Piping Code is one of several Sections of
the American Society of Mechanical Engineers Code
for Pressure Piping, B3 1. This Section is published as
a separate document for convenience.

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

100.1 Scope

100,11 . “This .Code -prescribes minimum require-
ments for the design, materials, fabrication, erection,
test and inspection of power and auxiliary service pip-
ing systems for electric generation stations; industrial
and “institutional plants; central and district -heating
plants; and district heating systeras, both on the .prop-
erty of and within the buildings of the users,

Piping .as used .in this Code includes pipe, flanges,
bolting, gaskets, valves, relief devices, fittings, and the
pressure containing parts of other piping components.
It also includes hangers and supports and other equip-
ment items necessary 1o prevent overstressing the pres-
sure containing :parts,

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

The users of this Code are advised that in some areas
legislation ;may . establish . governmental . jurisdiction
over the subject matter covered by this Code. However,
any such legal requirement shall not relieve the owner
of his .inspection responsibilities -specified in - Para.
136.1.

PART 6 - SYSTEMS

122 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSTEMS

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

122.1.1 . General, .. The minimum . pressure - and
temperature and other special requiréments to be used
in the design for steam, feedwater, blowoff, and drain
piping from the boiler to the valve or valves required
by Para. 122.1 defined in Para. 100.1.2(A) shall be as
specified in the following paragraphs.

(A4) - Expected maximum sustained conditions at
pressure and temperature are intended to be selected
sufficiently in excess of any expected operating coadi-
tions, not ily i to permit satisf; Y
operation without operation of the overpressure protec-
tion devices,

(B) - In a forced flow steam generator with no fixed
steam and water line, it is permissible to design the
external piping, valves and fittings attached to the pres-
sure parts for different pressure levels along the path
through the steam generator of water-steam flow. The
value of P to be used for the external piping, valves, and
fittings shall not be less than that required for the ex-
pected i ined conditions of pressure and
temperature to which the abutted pressure part is sub-
jected except when one or more of the overprotection
devices covered by Para. PG-67.4 of Section ! of the
‘ASME Boiler and Pressure Vessel Code is in operation.
The steam piping shall comply with the requirements
for the maximum sustained conditions as used in this
paragraph, or for the design throttle pressure plus 5%,

et is greater. “Expected ; P
conditions of pressure and temperature” are intended
to be selected “sufficiently ‘in ‘excess of ‘any expected

perating diti not ily ‘continuous, ‘to
permit satisf: y boiler op without op
of the overpressure protection devices.

(C)- - Provision shall  be -made for : the - expansion
and ion of piping d to boilers to limit
forces and moments transmitted to the boiler, ‘by pro-

/- viding substantial anchorage at suitable points, so that

there ‘shall .be.no.undue strain -transmitted -to -the
boiler. Steam reservoirs shall be used on steam mains
when heavy pulsations of the steam currents cause vi-
bration.

Register, March, 1982, No. 315
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(D) Stresses due to hydrostatic head shall be taken
into account. These effects include the weight, con-
tents, and method of support.

(E) The allowable working pressure of a ‘corru-
gated pipe shall be computed as for the original pipe
from which the corrugated pipe is made, based on the
dimensions of the straight uncorrugated sections. If the
corrugations are thinned down in the process of manu-
facture, the thickness of such corrugations shall be used
as the thickness of the pipe.

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

(F.1} welding to a nozzle or socket welding fitting;

(F.2} “threading into ‘a tapped opening with a
threaded fitting or valve at the other end;

(F.3) -screwing “each “end "into tapered flanges,
fittings, or valves with or without roiling or peening;

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

(F.5) “ blowoff piping of firetube boilers shall be at-

““tached in accordance with Para. 122.1.1(F.2) if exposed
to products of combustion or in accordance with Para.
122.1.1(F.2), (F.3), or (F.4) if not so exposed.

(G) - “Nonferrous pipe or tubes shall not exceed 3 in.
NPS in diameter.

(H) - American National Standard slip-on flanges
not exceeding 4 in, NPS may be attached to piping or
boiler .nozzles by double fillet welds provided the
throats of fillet welds are not less than 0.7 times the
thickness of the part to which the flange is attached.

(1) - Hub-type flanges shall not be cut from plate
material,

(J} . American National Standard -socket. welded
flanges may be used in piping or boiler nozzles provided
the dimensions do not exceed 3 .in. NPS for Class 600
and lower and 2% in. NPS in Class 900 and :1500.

122,12 . Steam Piping

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

{4.1) .. For:steam . piping connected to the steam
drum or to the superheater inlet header:up to the first
stop.valve in each connection, the value of P shall not
be less than :the lowest pressure at which any drum
safety valve is set to blow, and the S value shall not
exceed that permitted for the corresponding saturated
steam temperature.

(4.2) -:For -steam 'piping connected to the super-
heater outlet header up to the first stop valve in each
connection, “the :value of P, except as otherwise pro-
vided in Para. 122.1.2(A.4) shall be not less than the
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lowest pressure at which any safety valve on the super-
heater is set 10 blow, or not less than 85% of the lowest
pressure at which any drum safety vaive 1s set to blow,
whichever 1s greater, and the 5 value for the matenal
used shall not exceed that permitted for the expected
steam temperature.

(A.3) “For steam piping between the first stop valve
and the second valve, when one is required by Para.
122.1.7, 'the value of P-shall be not less than the ex-
pected operating pressure or 85% of the lowest pres-
sure at which any drum-safety valve is set to blow,
whicheveris greater, and the § value for the material
used shall not exceed that permitted for the expected
steam temperature.

{A.4} ““For boilers installed on the unit system (i.e.,
one boiler and one turbine or other prime mover) and
provided with automatic combustion control equip-
ment responsive to steam header pressure, the value of
P for the steam piping shall be not less than the design
pressure at the throttle iniet plus 5%, or not less than
85% of the lowest pressure at which any drum safety
valve is set to blow, or not less than the expected maxi-
mum sustained pressure at any point in the piping sys-
tem, whichever is greater, and the S value for the mate-
rial -used ‘shall “not -exceed -that ‘permitted for the
expected steam temperature at the super-heater outlet.
For forced-fiow ‘steam generators with no fixed steam
and waterline, the value of P shall also be no less than
the expected maximum sustained conditions.

(A.5).The value of P shall not be taken at less than
100 ‘psig (700 kPag) for any condition of service or
material.

(B) . Figure PG-59-1 of Section T 'of the ASME
Boiler and Pressure. Vessel :Code illustrates a typical
form “of ‘flange for ‘use ‘on boiler ‘shells for passing
through piping, such as feed, surface-blowoff connec-
tions, etc,;'and which permits the pipes being threaded
in solid from both sides in addition to the reinforcing
of the opening of the shell. The pipes shall be attached
as provided in Para, 122.1.1(G). In these and other
types of boilers where both internal and external pipes
making a continuous passage are employed, the boiler
bushing or its equivalent shall be used.

122.1.3 - Feedwater Piping

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

(A.1) For piping from the boiler to and including
the required stop valve and the check valve, the value
of P except as permitted in Para. 122.1.3(A.7) shall
exceed the maximum allowable working pressure of the
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boiler by either 25% or 225 psi (1550 kPa), whichever
is the Jesser. For an installation with an integral econo-
mizer without valves between the boiler and econo-
mizer, this paragraph shall apply only.to the piping
from the economizer inlet header to and including the
required stop valve and .the check valve.

:(4.2) . For_piping . between . the required check
valve ‘and the -globe ‘or.regulating valve, -when re-

-quired by Para 122.1.7(B), and including any bypass
piping .up to the shutoff valves in the bypass, the
value of P shall be not less than the pressure re-
quired to feed the boiler. B

(4.3} The 'S -value used, except as permitted in
Para. 122,1.3(A.7), shall not exceed that permitted for
the temperature of saturated steam at the maximum
allowable working pressure of the boiler.

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

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

:.(A.6) . When threaded brass or copper pipe is used
for these services and pressure-temperature conditions,
it shail be in accordance with pressure and temperature
classification ‘permitted for these ‘materials by other
paragraphs of this Code and shall have a wall thickness
at least equal to that required for steel pipe of a corre-
sponding nominal size.

{4.7).In a forced flow steam generator with no
fixed steam and water line, the value of P for feedwater
piping from ‘the boiler to and including the required
stop valve may be in accordance with the requirements
of Para.'122.1.1(B).

*{4.8) For boilers having a water-heating surface of
not more than 100 5q ft (9.3 m?), the feed piping and
connection to the boiler shall not be smaller than Y4 in.
NPS. For boilers having a water-heating surface more
than 100 sq ft (9.3'm?), the feed piping and connection
to'the boiler shall not be less than % in,'NPS.

122.1,4 - Blowoff Piping

(4) ‘Blowoff piping is defined as a pipe connected to
a boiler and ' provided ‘with valves ‘or ‘cocks through
which the water-in the boiler may be blown out under
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pressure, excepting drains such as are used on water
columns, gage glasses, or piping to feed-water regula-
torg, etc., used for the purpose of determining the oper-
ating condition of such equip Piping ions
used :primarily = for "continuous ‘operation, such ‘as
deconcentrators on continuous biowdown systems, are
not classed as blowoffs; but their pipe connections and
all fittings up to and including the first shutoff valve
shall be equal at least to the pressure requirements for
the Jowest set pressure of any safety valve on the boiler
drum &nd with the corresponding saturated steam tem-
ture.

(B) Blowoff piping systems from water spaces of a
boiler, up to and including the blowoff valve(s) or
cock(s) shail be designed in accordance with the follow-
ing.

(B.1) -~ The value of P 10 be used in the formulas in
Para, 104 shall exceed the maximum allowable working
pressure of the boiler by either 25% or 225 psi (1550
kPa) whichever is less, but shall not be less than 100
peig (700 kPag).

(B.2) . The ‘allowable stress value for the piping
materials shall not exceed that permitted for the tem-
perature of saturated steam at the maximum allowable
working pressure of the boiler.

(B.3) All pipe shall be steel. Galvanized wrought
iron and galvanized steel pipe and fittings shali not be
used for blowoff piping. When the value of P does not
exceed 100 psig (700 kPag), the fittings shail be bronze,
cast iron, malleable iron, ductile iron, or steel. When
the value of P exceeds 100 psig (700 kPag), the fittings
shall be steel, and the thickness of pipe and fittings shall
not be less than that of Schedule 8Q pipe.

(B.4) - When the value of £ does not exceed 200 psig
(1400 kPag), the valves or cocks shall be bronze, cast
iron, ductile iron, or steel. For values of P higher than
100 psig (700 kPag) but not exceeding 200 psig (1400
kPag), the valves or cocks shall, if of cast iron, be equal
at least to the requirements of the American National
Standard for Class 250 as given in Table 126.1 and if
of bronze, steel, or ductile iron construction, shall be
equal to the requi of the Standards as given in
Table 126.1 or Para. 123.2.6. i

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

(C) "Each boler except forced-flow steam genera-
tors with no fixed steam and water line, and high tem-
perature water boilers shall have a bottom blowoff pipe
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fitted with a valve or cock in direct connection with the
lowest water space practicable.

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

(E) - The minimum size of pipe and fittings shall be
1in., and the maximum size shall be 2% in, The follow-
ing exceptions -are permitted.

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

{E.2} ::On boilers with 100 sq ft (9.3 m?) of heating
surface or less, -the-minimum size of pipe and fittings
may be % in.

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

{G) - The blowoff piping beyond the blowoff valve(s}
described in Para,"122.1.4(B) is classified as nonboiler
external ‘piping.- Its requirements are given in Para.
122.2,

122.1.5 - ‘Boiler Drains

(4) . Ample drains :shall be provided, where re-
quired, to “permit ‘complete drainage ‘of ‘all ‘piping,
superheaters, waterwalls, water screens, integral econo-
mizers, ‘high temperature water boilers, and all ‘other
boiler components in which water may collect. Drain
or-blowoff valves or cocks shall be provided as neces-
sary. All drain lines, including pipe, fittings, and valves,
shall comply with the requirements for steam piping or
water piping according to the service,

(A, 1) - Each superheater shall be equipped with, at
least one drain so located as to most effectively provide
for the ‘proper operation of the apparatus,

{4.2) . Bach high ‘temperature water boiler ‘shall
have a bottom drain connection 1 in. minimum pipe
size, fitted ‘with a valve or cock in direct connection
with the lowest water space practicable,

(B} ‘When the valve or. valves for waterwalls,
water 'screens, - and ‘integral economizers. in Paras,
122.1.5(A) ‘'and .122,1.4(D) are not intended for blo-
woff purposes byt are intended for use only as a drain
valve when the boiler is not under pressure, a single
shutoff ‘valve is acceptable, provided it is a type that
can be locked in . the closed position, or provided a
blank is inserted in a suitable flanged .and bolted con-
nection located on the downstream side of the valve.
When such a single valve is used, it need not be de-
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signed specifically for blowoff service but shall be ade-
quate for the pressure and temperature conditions at
which the boiler operates.

122,16 Boiler External Piping -~ Miscellancous
Systems

(4} Materials, design, fabrication, examination,
and ‘erection of piping for miscellaneous accessories,
such ‘as water level indicators, water columns, gage
cocks, and pressure gages, shall be in accordance with
the applicable sections of this Code.

(B} “The value of P 1o be used in the Formulas in
Para. 104 shall be not less than the maximum allowable
working pressure of the boiler except as provided by
Para, 122.1,1(B).

(C} “Valve requirements for water level indicators
or water columns, special gage glass and gage cock
requirements, minimum line sizes, and special piping
configurations required specifically for cleaning, access,
or reliability shall be in accordance with Para, PG-60
of Section I of the ASME Boiler and Pressure Vessel
Code,

122.1.7. -Valves and Fittings. ' The minimum pres-
sure and:temperature rating for all valves and fittings
in'steam, feedwater, blowoff, and miscellaneous piping
shall be equal to the pressure and temperature specified
for the connected piping on the side that has the higher
pressure, ‘except ‘that ‘in no case shall the pressure be
{ess than ‘100 psig (700 kPag), and for pressures not
exceeding 100 psig (700 kPag) in feedwater and blowoff
service, the valves and fittings shall be equal at least to
the requirements of the American National Standards
for Class 125 cast iron or Class 150 steel.

(4) “Steam Stop ‘Valves

{A.1) “Each boiler discharge outlet, except safety
valve or safety relief valves, or reheater inlet and outlet
connections shall be fitted with a stop valve located at
an ‘accessible point in the steam-delivery line and as
near the boiler nozzle as is convenient and practicable.
When such outlets are over 2 in. .NPS, the valve or
valves used on the connection shall be of the outside-
screw-and-yoke rising-stem type so as to indicate from
a distance by the position of its stem whether it is closed
or open, ‘and the wheel may be carried either on the
yoke or attached to the stem. A plug-cock-type valve
may be used provided the plug is held in place by a
guard or gland, the valve 1s equipped to indicate from
a distance whether it is closed or open, and the valve
is equipped with a slow-opening mechanism. In the
case of a single boiler and prime mover installation, the
stop valve required herein may be omitted provided the
prime mover throttle valve is equipped with an indica-



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 143

ANSI/ASME B31.1-1980 EDITION
122.1.7

tor to show whether the valve is open or closed and is
designed to withstand the required hydrostatic pressure
test of the boiler.

(A.2) ‘When boilers are connected to a common
header, the connection from each boiler having a man-
hole opening shall be fitted with two stop valves having
an ample free-blow drain between them. The discharge
of this drein shail be visible to the operator while
manipulating the ‘valve, The ‘stop valves shall consist
preferably of one automatic noareturn valve (set next
to the boiler) and a second valve of the outside-screw-
and-yoke type or two valves of the outside-screw-and-
yoke type shail be used.

{A.3) ~When a second stop valve or valves is re-
quired, it shall have & pressure rating at least equal to
that required for the expected steam temperature and
pressure at the valve, or the pressure rating at least
equai to 85% of the lowest set pressure of any safety
valve on the boiler drum and for the expected tempera-
ture of the steam st the vaive, whichever is greater.

(A.4] -All vaives and fittings on Steam lines shall
have a pressure rating of at least :100 psig (700 kPag)
in accordance with the applicable American National
Standard.

(B) - Feedwater Valves

(B.1) Except for high temperature water boilers
complying with “'the : requirements of Para
122.1.7(B.6) and -for forced-flow steam generators
with no fixed steam and water line complying with
the requirements of Para. 122.1.7(B.7), the feed pipe
shail be provided with a check valve near the boiler
and a valve or cock [see Para. 122,1.7(C.5)] between
the check valve and the boiler. When two or more
botlers are fed from a common source, there shall also
be a globe or regulating valve on the branch to each
boiler located between the check valve and the source
of ‘supply. A typical arrangement is shown in Fig.
100.1.2(B), Wherever ‘globe valves are used on feed
piping, the inlet shall be under the disk of the valve.
On single boiler-turbine unit installations the boiler
feed shutoff valve may be located upstream from the
boiler feed check valve.

(B.2).'When the supply line to a boiler is divided
into branch feed ions and all such i
are equipped with stop and check valves, the stop and
check valves in the common source may be omitted.

(B.3) -If a boiler is equipped with a duplicate feed
arr each such arr shall be equipped
as required by these rules.

(B.4) A combination stop-and-check valve in
which there is only one seat and disk, and a valve
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stem is provided to close the vaive when the stem is
screwed down shall be considered only as a stop
valve, and a check valve shall be installed as other-
wise provided.

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

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

(B.7) A forced-fiow steam generator with no
fixed steam and water line' shall be provided with a
feedwater stop valve or valves complying with re-
quirements of 122.1.7(B.1) through (B.6) above. This
stop 'vaive and all piping between the valve and the
boiler 'shall ‘conform to the rules of this Code. A
check valve .near the boiler or feed stop valve, and
within the scope of this Code, is not mandatory pro-
vided a check valve, having a pressure rating no less
than  the -boiler :inlet design pressure, is installed at
the discharge of the boiler. feed pump or .elsewhere
in the feedwater line between the feed pump and the
feed stop valve.

(C) .. Blowoff Valves

(C. 1) ‘Straight-run globe vaives of the ordinary
type. as shown in Fig. 122,1.7(C) sketch (1) and valves
of such types that dams or pockets can exist for the
collection of sediment shall not be used on such conrec-
tions.

(C.2) Straightway Y-type globe valves as shown in
Fig. 122.1.7(C) sketch (2) or angle valves may be used
in vertical pipes, or they may be used in horizontal nns
of piping provided they are so constructed or installed,
that the lowest edge of the opening through the seat is
at least 25% of the inside diameter below the center line
of the valve. : ’

(C.3) "“The blowoff valve or valves and the pipe be-
tween them and the boiler shali be of the same size
except where a larger pipe for the return of condensa-
tion is used, as provided in Para. 122,1.7(C.8).

(C.4) “On all boilers, ‘except those used for high
temperature water, traction, and/or portable purposes,
when the allowable working pressure exceeds 100 psig
(700 kPag), each bottom blowoff pipe shall have two
slow-opening valves, or one slow-opening valve and a -
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FIG. 122.1.7(C) - TYPICAL GLOBE VALVES

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

{C:5) -1 a blowoff .cock is used, the :plug shall be
held in place by.a guard or gland.  The plug shall be
distinctly marked in line with the passage.

{C.6) - ‘A ‘slow-opening .valve ‘is 4 valve which re-
quires ‘at ‘least  five :360-deg. turns “of -the - operating
mechanism to change from full-closed to full-opened
and vice versa, :

(C.7) - On a boiler having multiple blowoff pipes, 2
single master ‘valve ‘may be placed on ‘the common
blowoff ‘pipe from the boiler, in which case only one
valve on each individual blowoff i3 required. In such a
case either the master valve or the individual valves or
cocks shall be of the slow-opening type.

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

(C.9).: The bottom blowoff pipes of every traction
and/or portable boiler shall -haye at least one slow-
opening or quick-opening blowoff valve or cock con-
forming to the requirements of Para. 122.1.7(C.3).

(C.10)-Only one blowoff valve, which shall be of a
slow-opening type, is required on forced circulation
and electric boilers having a normal water content not
exceeding 100 gal (380 1).

Register, March, 1982, No, 315
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(D) -Safety Valves

(D, 1) :"Safety valves, relief valves, and safety relief
valves shall ‘conform to the ‘requirements of ‘Paras.
PG-67, PG-68, PG-69, PG-70, PG-71, and PG-72 .of
Section [ of the ASME Boiler and Pressure Vessel Code.



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 145
Ind 42

AN AMERICAN NATIONAL STANDARD
POWER PIPING

122.6 Pressure Relief Piping

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

122.6,1 Piping to Pressure-Relieving Safety De-
vicea. . There shall be no interverung stop valves be-
tween piping being protected and its protective device
or devices.

122.6.2 Discharge Piping from Pressure-Relieving
Safety Devices ‘

{A) . ‘There shall be no intervening stop valve be-
tween the protective device or devices and the point of
discharge.

(B) . When discharging directly to the atmosphere,
discharge shall not impinge on other piping or equip-
ment and shall be directed away from platforms and
other areas used by personnel

(C) 1t is recommended that individual discharge
lines -be -used, ‘but if two or more reliefs are com- -
bined, -the discharge piping shall be designed with
sufficient -flow .area 1o prevent blowout of steam or
other fluids.

Sectional areas of a discharge pipe shall not be less
than the full area of the valve outlets discharging
thereinto and the discharge pipe shall be as short and
straight as possibie and so arranged as to avoid undue
streases on the vaive or valves.

(D) - ‘Discharge lines from pressure-relieving safety
devices within the scope of this Code shall be designed
to facilitate drainage.

(E) **When the umbreils or drip pan type of connec-
tion is used, the discharge piping shall be 50 designed
as to prevent binding due to expansion movements

(F} ‘‘Drainage shall be provided to remove water
collected above the safety valve seat.

Register, March, 1982, No. 315
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ACCESS AND FIRING DOORS

ACCIDENTS, Reporting.......ciiaiiiiiinmmms
ADDITIONAL ACCEPTABLE REPAIR METHODS ........ccoee. 42.17
ADOPTION OF STANDARDS ..ot e 41.10
AIR RECEIVERS (Pressure gauge requirements) .......o.coeceonn 41.55
ALLOWABLE OPERATION BASED ON INSPECTION DATA
Vessels in petroleum refineries.... ... il e 42.47
ALLOWABLE WORKING PRESSURE
Existing installations .....ccuieiee i, 41.61
New Installations i i i e 41.50
Vessels in petroleum refineries.... . i 42,48
ALTERATIONS (Welded) ..ovcceereviininenenesesnssenssessseosseseeensene 42.01-42.17
DefINItION. .c.cciiiiirirncsnrrerrersesienessnessareeasiersssssssiessnmesseesessesresessesseene 41.02
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APPLICATION
Existing INStallatiOns ..ovivvioiieeiisvissssersiressssrissecsiosessnerssassanssnsserssnns
Secondhand boilers and pressure vessels
Vessels in petroleum refineries.. .. i oo
APPLYING PATCHES (Vessels in petroleum refineries)
BY FIVEEINE .t ciiiriiiiiivsr e snserssenssasnessssanssnesasssnssssenssseseessosnsessensssansaes 42.60
By Welding . ..ovoviiiiiiiioieiiionsaisesiinsiesiisiase i feasionsorsesmsesssensessases 42.58
ASME :
Adoption of standards ... 41.10
COde VESSBIS .ottt et e a e e eaen 41.50
DefINILION . ctiiirrerrereesre v s e e e et e bt st e ebeste s e e ernebnense 41.02
AUTHORIZED INSPECTOR
DEfINILION. vttt e e b e bbb ens 41.02.
New installations ... 41.14
B
BOILERS
Blow-down equUiPIMent .....occiecniiinennnenesinissenssesesress e 41.11
Bottom blow-off or drain (Existing installations) .........cccecuven... 41.87
Certificate of OPEratioN.....civivieeeeeissseseeresses s seesesreressens 41,28
Clearance TeQUITEIMENTS .....ocveiverererrererereessressreerssersrssesserssesesssaenses 41.03
Condemnation. ... cesssesens 41.29
DefiNItion..c..covierirenirnn ettt eans 41.02
Exemptions from periodic inSpections ........ceenneriersereionsunenes 41.21
High temperature water boiler (Definition) .......cccccecvieierrennnna. 41.02
Tdentification. . rsess s eesseserssssssasssssassesnenns 41,06
Inspections (Internal, preparation for) .......ccccvvvvennvrinvnieninnnnn. 41.22
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Miniature boiler (Definition) .....ccverviiiinieiiniiencenionens
Multi-boiler installation ...,..cccvvvievrivennnne
Non-standard boiler (Definition) .............
‘Notification of installation’...........00ii
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. C

CALCULATIONS

Pressure .o iccrcienee st s es s e tastane 41.63-41.65, 41 67
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CERTIFICATE
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Of 0peration .......ccevvevenecreceerinns
CHECK OF DIMENSIONS (Vessels in petroleum refineries) ......42.44
CODE CONSTRUCTED VESSELS

Existing installations .c...ocevinvennnni il tinersirenie 41.62

New.installations .........c.cecveeens 41.50

Secondhand boilers and pressure VESSCIS voverros oo 42.26
COMBUSTION REGULATORS

Existing installations .........iiiiiiiiieiiieiiisiniesiesmssies 41.89

New Installations ... iceeioiiniiaiieniieesnsiieesassibonssissereisss 41.50

COMPANIES/CORPORATIONS Allowed to make inspections...41.25

CONDEMNATION/CONDEMNED
Boiler or pressure vesel
Definition.....c.oooonmeciniin

CORRODED OR DISTORTED FLANGE FACES (Vessels in petro-

1eUIM TEIINEIIES) tivvvreeerseriererinrereasseivasseresisressessniiesansiosserssesessinsassensesss 42.54
CORRODED SURFACES AND SEAL WELDING .......... vererenerens 42.08
CORROSION . (Vessels in petroleum refineries)

COrrection Of TALE wuuvevvenie o i L

Determination of rate

Inspection for......veennnniile

Pits v
CRACKS

At tapped openings (Vessels in petroleum refineries)

Permissible welded repairs...... oo cerorssesmsresssessseeresssiisiisessssies

D
DATA REPORTS (Manufacturers) .....cccccvvvininnienenesrenissssnesiesens 41.15
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DEPARTMENT (Definition) ...ooivecvinisniecninsinreeninessnnsgrennes R 41.02

DESIGN (Riveted patches)
DETERMINATION OF PROBABLE CORROSION RATE (Vessels

in petroleum refineries) ... presirsiessensrenssonyosens 42.39
E

EFFICIENCY OF JOINT (Existing installations) ....cc.oveecenievevcnrer 41,73
ENFORCEMENT AUTHORITY (Definition) ...cccecovveverinnerieinnns 41.02
EXEMPTIONS FROM PERIODIC INSPECTIONS ........ooccoivnnrns 41.21
EXISTING INSTALLATIONS

Access and firing dOOorS i eeine e 41,96

APPHCALION it 41.60

Boiler plate thiCKNess....ciciiininnisecc e issssss e iee e 41.68
Boiler setting and installation ... nddiiiniii, 41.95
Bottom blow-off or drain......cin 0 41.87
Code conStructed VESSEIS ..oiivriirrieerineesiiessrisessrssssessisersessressisesssaes 41.62
“Combustion regulators for Dollers... i, 41,89
DefINIION i ey e e e v s i a et e s s inne s s et 41.02
Dished head restrictions ..o iersieseesisssesssresssiassssions 41.66
Efficiency of joint............. L4113
Factor of safety.... L4170
FEEU PIPE coeeiiiriei ettt sb st r e st e s rae sttt seeseaneans 41.88
GAZE COCKS wuiriciiiniiiiciiniitic et st et abese e s s abiragabese st s e arerasents 41.82
Ligament between diagonal tube holes ... i, 41.75
Ligament between parallel tube holes ... n i 41.74
MAINEBIANCE orerrirrerreniererrenserrsesssenssrasssnsessessseensonesessassssessinnsnsessosss 41.93

Manholes . e e s ses ey 41.92

Maximum allowable working pressures..............oeeiiii 41,61
Maximum pressure for cast iron bBoilers...... i, 41.76
Other methods of installing safety devices .....ccoccorvueieiriiiivivniion 41.69
Pressure calculations. ..o veoneciinisseessesserseseenns 41.63-41.65, 41.67
Pressure gauges.......o L0 [OOSR AP el 41.84

Pressure relief devices (Unfired pressure vessels) ..,
Safety or relief valves required on hoilers
Safety valves for low pressure boilers.......
Shearing strength of rivets:. ...l
Stop valves on pressure discharge outlets....
Strength of materials ........ccocevvvreiericierierirreennnin,
Thermometers on hot water boilers.,..
Threaded 0penings.....c.covevvernvenrenens
Washout and inspection openings...
Water column piping ..o,
Water glass ..o
Water relief valves on hot water boilers....
Water tube boiler doors
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Definition
REPOIEING OFf ..viiiiiirriieicrineenicii it et 41.26

FACTOR OF SAFETY (Existing installations) ......coecrevecrcnsererenssns 41.70
FEED PIPE (Existing installations) ...c..crvereeeeens eserirensgeneaern s 41.88
FEES (INSPECLIONS) vtrieenreerierinesinisniinarisisasiisissessesinssesssessssgsssssnasssss

FIELD INSPECTOR (Definition)
FIELD REPAIRS (Vessels in petroleum refineries) ..o 42.50
FIELD WELDING (Vessels in petroleum refineries) ........ccccecceeen 42.57
FUSION WELDING (Definition) ........... eeeeeeesuesmesmase e esess s s 41.02

GAUGE
Cocks (Existing installations) ... i, 41.82
PIESSUIE .covunnrenseeerenmcossssssnens st 41.55

GENERAL RULES :
Boiler blow-down eqUIPMENT .......coovveevesieresisiessesseseseesssnsesssenssoniaes
Certificate of competency as inspector........ccuueiseien
Identification of boilers and pressure vessels.............
Inspection of new installations...........mrensnsesinsones
Low-water cutoff and water feeder........ccveriersiveeeneenes
Maintenance.....oov et
Manufacturer’s data reports
Notification of installation .........cececercrervercrerecnenvesinssens
Reporting of accidents, repairs and alterations
Safety regulations......cecrieririernciieenisn

Standards adopted
Vessels supplied through pressure reducing valves ..........c.coeee. 41.12
H

HIGH TEMPERATURE WATER BOILER (Definition) ............ 41.02

HOT WATER BOILER
Certification of operation ........c.cccccvennninnininnnn, eeerrarerpenenesarsins 41.28
Clearance .........cceevvecievereeressesessseeseeeseesses : .41,
Condemnation......cceveecrrcnienieerernsnsnes .
Definition......iiiciereeeererirccesareisnions .
Exemptions from periodic inspections ...... .
Tdentification.... ...t rreeerrcerenine e .
Inspections (Internal, preparation for) ..... 41.22
Inspections (New installations) ................ w..41.14
Inspections (Periodic) ....iveceveeriiniiniinaieiisoenss 41.20
MainteNANCe.....ivereiieeeeeeesrcssireerisssseeseessens eeeeeeseeniarsianeest 41.13
Manufacturer’s data reports .......ccoviriniae erareriaieeereniereaees 41.15
Multi-boiler Installation ........ccovevvevreinneserenrssensessisaisaiinin. 41.54
OPErating PIESSULE ..ccvvuriiiiieseireecrerereiossitensasisrinssssmsssssssiseretsnssasaass 41.03

HYDROSTATIC TEST .....coocvirrrnirerereenesennsesessonsssssmssessasssassens 42.02
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I
IDENTIFICATION (Boilers and pressure vessels) ........ccooeevrunecnnen, 41.06
INADEQUATE BOLTING MATERIALS (Vessels in petroleum re-
FINETIES) et ceeie ettt et b s n e a s sbe e ebe s 42.56
INCIDENTS, REPORTING OF (Nuclear) .....cccccvvvveviveenenrecenenen, 41.45
IN-SERVICE INSPECTION REPORTS (Nuclear) ....cccceovecvrrennnn 41.35

INSPECTION AND REPAIR OF PRESSURE VESSELS IN PE-

TROLEUM REFINERIES

Allowable operation based on inspection data ..........cceeevviivrinin, 42,47
Allowable WOrking Pressure.......cv e ieieonennsisiosesssies seesenen, 42.48
APDLCALION . evversineerirsreirestecesree it ssassaresesrsesessassisbesens 42.35
Applying patches to vessels by riveting.......ccocecevrviverevennicvennnan. 42.60
Applying patches to vessels by welding....oovvoeiceinnieenrinnnnin:
Caulking riveted vessels...
Check of dimensions .......cccirieieeinesesseece e ronens

Corroded or distorted flange fACes......iveiiiivcienininisineensiiinns
COrrosion Pits.....cveiicviciieveerecresrereenereeeereerersseens

Cracks at tapped openings .........ccocooeveveeeverenennn,

Defects in welded joints and plates ..........ccovevvenine

Determination of probable corrosion rate
Field repairs (general) .....cccovoveveeveivnisreeeenessessises
Field welding ..o e senaenns
Inadequate bolting material.........c.occvuervrereiririerenns
Inspection for corrosion........coiiveeevvveceerereeeann
Inspection for defects.......cvinnnnniiinnniinsnesennns
Inspection; general ....
Inspection YeCOrdS ......ierrsrrececersnsareressussessnns
Maximum period between inspections.................
New connections ...

Pressure tests e
Qualifications of inspectors
RIVELING...cciirieveeiriienneiciss e esessensie
Temperature measuring devices
Thickness gage NoLes ... ieieieeveeiieieiieeesiii et iee s st

INSPECTIONS
By city of first class..ccoccciiciriieiiiice e sesaenssesns
By companies or corporations
Exemptions from....c.cvnsvieccsennsensesssesenns
Fees.oniciineeieieniiene
Insurance company ..........
Internal, preparation for...........c..u.......
New installations........cccevvnveceecrernereinnns
PeriodiC...cccvrrerenrrineiscrieeeevesre s ensanne
Report forms .o
Reporting of ....ccocvecveevnenncincnerinereseesseans
Secondhand boilers and pressure vessels......
Vessels in petroleum refineries........c.iievnevensiveesvssessesssrsssesnens

Register, March, 1982, No. 315

Ranilow and Puosanwa Vananal Mada



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 151

Index
INSPECTOR ‘ :
Certificate of cOMPELENCY..oceiveeermniiicii i, SN 41.08
Definition......c.ccoceenee. RSN 41.02
Qualifications ... 41,08, 42, 37
INSTALLATION (Secondhand boilers and pressure vessels) ....... 42.32
INSURANCE COMPANY INSPECTIONS ..................................... 41.23
INTERNAL INSPECTION » ‘
DEfiNIEION ot eiirieririeriertt ettt ces s satsbes e et eee e eseeseeerer e e esre st ebessbenis 41.02
Preparation fOr ..o 41.29
Reporting of ..ot are e 41,26
J -
JURISDICTIONAL AUTHORITY (Definition of) ....ccoeseeericnesnens 41.02
| L
LAP SEAM BOILERS ........ccommmriemmensssesssemsesnsanessssisessassasecesisis 42.29
LAPPED AND FILLET WELDED PATCHES .........ccooovenia. 42.15.(2)
LIGAMENTS BETWEEN TUBE HOLES. ..............co. 41.74, 41,75
LOW-PRESSURE BOILERS
Blow-down eqUIPIMENt .....cccovireecrrnercernriririsnnnoscnssisisssssnsisnesee 41.11
Certificate of OPeration.......iveiererereniinioissaresstssssasesssieses 41.28
CLBATANCE L.irererrreiecreetresesisessissssssss st esebess et atsboens s sasbasassnas 41.03
CoNAEIMNAtION . .c.cerivveiirreeiereresissnssssesesesssssserssssnssressssasessnbeississesaseibine 41.29
DEfINItION .. ioieereivreeereeriestantersessesasesnesesssesesserensessmrassscssrsasmsstessessasses 41.02
Exemptions from periodic inspections ... i, 41.21
Tdentification....ueeccreermenenessssessnsnnens 41.06
Inspections (Internal, preparation for) ... ..41.22
Inspections (New installations) ..., 41.14
Inspections (Periodic) ... 41.20
Low water CULOff...... oo et i bt 41.16
MAINTENANCE . v tceeerriererrerierereenneresessessresraesesbosssssesansssassassssarsraass 41.13
Manufacturer’s data rePOrt. .. cinicernreereeierresesieiiesiesiosesesses 41,15
OPErating PIESSULE ...cvveeverecereerresesesmsmsssssesssssmsesssnssssassrinssssssssansisisd 41.03
LOW WATER CUTOFF ..o seescsnsassnaes 41.16
‘ M
MAINTENANCE
BOIlers .oivviiiinnieeinsesiiiennsieensiiosiieiensnens
Existing installations ......ccviiiiniienne,
MANHOLES (Existing installations)
MANUFACTURER’S DATA REPORTS .....cocooeiirrniinnniisuissnnss 41.15
MATERIAL FOR RIVETED PATCHES .....ccccocevinicinnennicseenens 42.21
MAXIMUM ALLOWABLE WORKING PRESSURES ,
Cast IT0N DOILETS...c.eciiiereeier ettt asaesrersarensen 41.76
Existing installations ..o 41.61
New Installations ..o s 41.50
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MAXIMUM PERIOD BETWEEN INSPECTIONS
Boilers and pressure vessels...........
Vessels in petroleum refineries

MINIATURE BOILERS
3T 1 0] £ L) FOROO O U OOV P PP PO 41.02
Exemptions from periodic ingpections .

MULTI-BOILER INSTALLATION........cccooiivinnnncrennns 41.54
N

NATIONAL BOARD OF BOILER AND PRESSURE VESSEL IN-
SPECTORS

Reciprocal cOmMMISSIONS ...cocuecromnreviniiererenenioniiiienesisiseesnenes 41.08
RePOLt fOrms oot saee s e re st s enne s 41.27
NEW CONNECTIONS (Vessels in petroleum refineries) ............. 42.61

NEW INSTALLATIONS, ORIGINAL CONSTRUCTION
ASME €COAE VESSEIS.....oovveriiniiorieeerierieiiseissssiiissars b obs et aestassoneos

INSPECLION c.eoeiiereiiircrrrresestresrssaesresaerarerssassressessesnsssensases

Multi-boiler installation

Non-code vesselS....ouueiniiiivnieionmesiieins

Pressure gauges for air receivers

U.S. Department of Transportation vessels........ciiininiieiieiios 41,52

Wisconsin special VesselS.. ... i i 41.51
NON-CODE VESSELS. ......cccooviininvinireisinirssressesssesnsassssssessasssssesssssass 41,63
NONDESTRUCTIVE TESTING (Repairs) ......cevesivarserssnsressoseses 42,02
NON-STANDARD BOILER OR PRESSURE VESSEL

(DINITION) veveverrrereriresrserireeesssssnsesnassesssensssrsasseseseressinsissiinasissessisns 41,02
NOTIFICATION OF INSTALLATION OF BOILERS, PRESSURE

VESSELS AND POWER PIPING........ccovvvrererrmsenarsineeoserensseases 41,05
NUCLEAR POWER PLANTS

Installation registration....... eeteerenneanaaterne e st e easeietaanassansnt ihraantiets 41.30

Periodic iNSPeCtioNS ....c.cvvvcveecerernieniensstressesetriesasssssssesssssasesses 41.35

Report of INCIAENTS.....cccviiiiic i ceceretres s sar st ias 41:45

Welded repail.....c.coecceccenninreennseennne OO SO HEI P 41.40

0.

ORIFICE RELIEVING CAPACITIES ........oconeeeiciiivsionersinsand 1,12

ORIGINAL CONSTRUCTION (see NEW INSTALLATIONS)
OWNER OR USER '

BB T=Y 70115 (o)1 VOO OO SRS SR 41,02

RepPOrts .ot e .241,05,41.15

Responsibility for payment of fees......cvvrecreiininenirisecrereeresisnonies 41.17
» : : .

PATCHES :

Flush or butt weld .....oooivvieeicececicevceeeesss e snssenes 42,15 (1)

Lapped and fillet welded ‘ 42.15 (2)

Material .....cccoovivvviivneiiereeeeeeiens e ertesrr et e e et iaeebe s b e s aesabesnnen 42.10
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RIVELE ittt e se et 42.18
Welded ..o 42:15

PERIODIC INSPECTIONS (see INSPECTIONS)

PETROLEUM REFINERIES (see INSPECTION AND REPAIR OF
PRESSURE VESSELS IN PETROLEUM REFINERIES)

PORTABLE BOILERS
Definition......cocceeevvennne

Exemption from periodic inspections.........ceeree

Secondhand ...t ne s etsrecsterensanea
POWER BOILERS (see BOILERS)
POWER PIPING

D INItION i irveiriree v irersesieenrrvere e e s sceeseresesererssesrreessessbeesssasesasnsansnes 41,02

BT 21§ 7 (o) 4 PR s AN SR S 41.56

REZISTLALION 1.vevviirtereiirieierecrnrrcsceteteserassesessessssesesrerssssesessasassssssenss 41,05
PRESSURE CALCULATIONS (Existing installations) ..., 41,63-41.67
PRESSURE GAUGES

AT TECIVETS 1evvrireiveriseriisveaiseisiesssssnscesseersessneassesassssssessassssansarssnreisbes 41.55

Existing installations ....ivie oot ies e eererisiassessenss 41.84
PRESSURE REDUCING VALVES.........cooreeenesiisisnesininiisienns 41.12
PRESSURE RELIEF DEVICES

Unfired pressure vessels .(Existing installations) ... 41.99

Vessels in petroleum refineries ... ivicireireresiseesecerssmenssacessesnes 42,45
PRESSURE-TEMPERATURE RELIEVING VALVE

(DEfINITION) 11rivievieriieiiieerarserrseersssesearsarissessessssesesrestosssensasssnssssisransanns 41.02
PRESSURE TEST

Hydrostatic. . i i icineeneeeccsnsenasasresssneserensassessesntsnessrassssssnsasins

Vessels in petroleum refineries.......iioieorecrsccerescnsrornserne
PRESSURE VESSELS

Certificate of OPEratioN.....ciiccveicrieirnirerriesresereecareraressnssesssessasosasis 1,

Clearance requirements........coecvereriererenene

Condemnation

Definition
Exemption from periodic inspections
TdentIfiCatION. ....cviirieierrisererieesiercreseresse st eseesssrsssessassesassensans
Inspections (Internal, preparations for)
Inspections (New installations) .......ccceeereeene.

Inspections (Periodic) ..c..cveveveienieniiennencniarinernsensenrenes rrerereeererens
Manufacturer’s data rePOIts .....occoeieireciiviiiin it iriseseesrenes
Non-standard (Definition)
Notification of installation
Operating PreSSULe .....coeeceeeeeernernasrimsresassssnss

Relief valve reqUITemMEntS. .......coceecreviereevsirenessnesnsranssssnenssessnsoresseses
U.S. Dept. of Transportation
Wisconsin Special.......coreinencessiioinessivossensannaens eriaerrecesesinssnns
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PROCEDURE
Welded repairs
WELINg covenerireeiiie ettt et eb et sa s s s

PROHIBITED
Boilers (Secondhand) i i i e e 42.30

QUALIFICATIONS OF INSPECTORS
Boilers and pressure vessels........ocierieeeiencercnnieinnnnen, 41.08
Vessels in petroleum refineries. ... vioeeieereerenesesiesreresrerensnens 42.37
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