
DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 47
Ind 42

Chapter 'Ind 42

REPAIRS, ALTERATIONS,
MISCELLANEOUS REQUIREMENTS

PART I WELDED REPAIRS AND 	 Ind 42.36 Inspection-general (p. 73)

ALTERATIONS	 Ind 42.37 Qualifications	 of	 inspectors
Ind 42.01	 Rules and reports (p. 47) (p. 73)
Ind 42.02	 Hydrostatic	 test	 or	 non-de-	 Ind 42.38. Inspection. records (p.73)

structive testing (p. 62)	 Ind 42.39 Determination of probable cor-
Ind 42.06	 Welding procedure (p. 62) rosion rate (p. 74)
Ind 42.06	 Welders (p. 62)
Ind 42.07	 Cracks, permissible welded re-	 Ind 42.40 Maximum period between in

pairs (p. 63' ....	 ;. apections (p. 74)

Ind 42.08	 Corroded	 surfaces	 and	 seal	 Ind 42.41 Inspection for corrosion (p. 76)

welding (p. 63)	 Ind 42.42 Correction	 of corrosion	 rate
Ind 42.09	 Re-ending and piecing tubes (p. 77)

(p• 54)	 Ind 42.43 Inspection for defects (p. 77)
Ind 42.10	 Materials (p. 64)	 Ind 42.44 Check of dimensions (p. 79)
Ind 42.12	 Procedure (p. 62)	

Ind 42.46 Pressure relief devices (p. 79)
Ind 42.13	 Postweld	 heat	 treatment

_(p..62)	 Ind 42.46 Temperature	 measuring	 de-

Ind 42.16	 Welded patches (p. 63) vices (p. 79)

Ind 42.16	 Stays (p. 64)	 Ind 42.47 Allowable operation based on
Ind 42.17 ' Additional 	 acceptable	 repair inspection data (p. 79)

methods (p..64)	 Ind 42.48 Allowable	 working	 pressure
PART II RIVETED REPAIRS (p. 79)
Ind 42.18	 Riveted patches (p. 70)	 Ind 42.49 Pressure test (p. 80)
Ind 42.19	 Report of riveted repair (p. 70)	

Ind 42.60 Field repairs-general (p. 80)
Ind 42.20	 Pressure test (p. 70)
Ind 42.21	 Materials for riveted patches	 Ind 42.61 Defects in welded joints and

(p. 70) plates (p. 80)

PART III RERATING OF A BOILER 	 Ind 42.62 Corrosion pits (p. 81)

OR PRESSURE VESSEL	 Ind 42.63 Thickness gage holes (p. 81)
Ind 42.22	 Rerating of a boiler or pressure	 Ind 42.64 Corroded or distorted flange

vessel (p. 70) faces (p• 81)
PART IV SECONDHAND	 Ind 42.66 Cracks	 at	 tapped	 openingsVESSELS-PORTABLE BOILERS (p, 81)
Ind 42.26	 Application (p. 71)
Ind 42.26	 Code	 ''constructed	 vessels	 Ind 42.66 Inadequate	 bolting	 material

(p. 71) (p. 81)

Ind 42.27	 Existing vessels (p. 71)	 Ind 42.67 Field welding (p. 81)

Ind 42.28	 Vessels from out of state (p. 71) 	 Ind 42.68 Applying patches to vessels by
Ind 42.29	 Lap seam boilers (p. 71) welding (p. 82)
Ind 42.30	 Prohibited boilers (p. 72) 	 Ind 42.69 Riveting (p. 82)
Ind 42.31	 Inspection and testing (p. 72) 	 Ind 42.60 Applying patches to vessels by
Ind 42.32	 Installation (p. 72) riveting (p. 82)
Ind 42.33	 Portable boilers (p. 72)	

Ind 42.61 New connections (p. 82)PART V INSPECTION AND
REPAIR OF PRESSURE VESSELS IN	 Ind 42.62 Calking riveted vessels (p. 83)

PETROLEUM REFINERIES	 Ind 42.63 Pressure	 test	 after	 repairs

Ind 42.36	 Application (p. 72) (p. 83)

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 as. "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

BERATED BY'

PSI AT	 F

(MAWP)	 (Temp)

(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 apart 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-/z 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:

1. Studs for insulation or refractory lining;

2. Hex steel or expanded metal for refractory lining;

3. Ladder clips;

4. Brackets;

5. Tray support rings;

6. Corrosion-resistant strip lining;

7. Corrosion-resistant weld overlay;

8. Weld buildup of wasted areas.

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

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

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

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

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

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

3. Rewelding a circumferential or longitudinal seam in a shell or head.
4. Replacement of 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 3/8-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.
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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.

0) 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 wgrking 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 heatin g 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 63707

Record of Repair or Alteration
Completed on:	 Power Boiler	 q Wis. Reg. No.

Heating Boiler	 q NB No.
Pressure Vessel	 q ' Serial 'No.

Miniature Boiler	 q Other

Mfd. by:

Work completed by contractor

Address:

Located in the plant of

Address:

Description of repair:

(Name)

(Zip)

(Name of owner)

(Zip)

(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 lndustry, Labor and Human Relations, Wis. Adm. Code Chapter Ind 42. The
welding was completed by

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

Signed by

(Welding Process)	 (Contractor Representative)

Dated

(Welding Procedure)

I, the undersigned, have inspected the work described in the report and state that to the best
of my knowledge and belief, this work has been done in accordance with the requirements of
Wis. Adm. Code Chapter Ind 42. By signing this certificate, neither the inspector nor the
inspector's employer makesany;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's insurance company may issue upon said object and then only
in accordance with the terms of said policy.

Authorized Inspector—Wis. Com. No.	 Employed by

:Date

SB-190
Rev. 1979

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. '64,eff. 5-1-61; r, and recr., Register, May, 1974, No.
221, eff. 6-1-74; am, (1) and (2) , cr. _(3) , 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 do 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 he
lees than 70° F. and the maximum temperature during inspection should not exceed 120° F. If
a test is conducted at 1 - 1/2 times the maximum allowable working pressure (MAWP) and the
owner specifies a temperature higher than 120° F, the pressure should be reduced to the
(MAWP) and the temperatu;e to 120° F for the close. examination.

History: Cr. Register, April, 1961, No. 64, eff. 5- 1 -61; r. and reer., 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
prepared and qualified in accordance with the requirements of section
IX of the ASME code (table 41.10-A) .

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

294, eff. 7-1 -80.

Ind 42.06 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 specifications and the conducting of tests of proce-
dures and welders shall be the responsibility of the party undertaking
repairs or alterations. Before repairs or alterations are started, it shall be
the duty of the inspector to be satisfied by examination of the written
welding procedure and records of qualification tests that procedures and
welders have been properly qualified as required in section IX of the
ASME code (table 41.10-A) . Witnessing of the tests by the inspector

Register, February,. 1982, No. 314



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 53
Ind 42

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.
294, 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 boilers or pressure
vessels may be repaired by welding, providing the cracks do not extend
between rivet holes in a longitudinal seam or parallel to a rivet seam
within 8 inches, measured from nearest caulking edge. The total length
of any one such crack shall not exceed 8 inches. Cracks of a greater
length may be welded, provided the complete repair is radiographed and
stress relieved in accordance with s. 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.
294, 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.

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

(5) Wasted flange faces may be cleaned thoroughly and built up with
weld metal. They should be machined in place, if possible, to a thickness
not less than that of the original flange or that required by calculations
in accordance with the provisions of the applicable section of the ASME
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 3 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 1/8 -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 	 Circumferential Cracks at Girth Sean

"	 _.	
® 0 0

J	 O

®	 O	 0

Cracks in Stayed Plates	 Fire Cracks at Door Openings

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

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

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

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

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

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

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

FIGURE 2 - RIVET AND STAYBOLT HOLE CRACKS

Register, June, 1980, No. -294
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Cautions Successful perform-
ance of this repair requires a
ductile weld free from slag'in-
clusiona, 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 name gouging and
welding applied from both sides
of the plate. Thermal stress re-
lieving is recommended.

Cracks at the knuckle or at the turn of the flange of the furnace opening require

immediate replacement of the affected area. If, repairs are attempted, specific ap-

proval of the department is required.

FIGURE 3 — UNSTAYED BOILER FURNACES

Register, June, 1980, No. 294
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RIVET & STAYBOLTS

a. Prior to welding, the rivets or

®	 o	
staybolts in the wasted area
should be removed.

s •	 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.

0^ 00
TUBESHEET	 00 O O 

O
a. Prior to welding, the tubes inQO O

the wasted area should be	 0000 C O Q
removed.O	 o

b. After welding the tube holes 	
DO '	 `^ J coo

may be reamed before new	 00". 4 •t
	 o

}(	 Stubes are installed.

y	 ,

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 WAS'T'ED AREAS

Register, June, 1980, No. 294
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STANDARD
MANHOLE .OPENING

V @acking Ring

t PressurePressure Side

A badly wasted manhole flange may be removed and replaced with a ring-type
frame as shown above. The requirements of  I, /51.j 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.

O

tA....
Pressure Side

Wasted area removed—^	 Original edge of opening^, l f
Ring

Minimum lap
1/2 11 (12.7 mm)

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

FIGURE 5REPAIRS FOR ACCESS OPENINGS

Register, June, 1980, No. 294
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No corroded area which is shown in this sketch and which exce in
size the permissible area of anrunreinforced opening or exceeding.in  average
depth-50% s of the plate ;required thickness -shall be "built up" by welding.
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SEAL WELDING OF CAULKING EDGES

O i	 i	 O O
Of	 i

Caution. eal welding shall not be applied if cracks are present to
riveted area .

Indication 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 it practicable but not
more than two layers shall be used.

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

TYPICAL RIVET JOINT SIIOWING 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 RI`'ETED 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 Pl 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 metalarc 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 3/8-inch or 10°o 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 (table 41.10-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 '/x -inch maximum diameter electrode. Approximately
one-half the thickness of this layer shall be removed bygrinding before
depositing subsequent layers. Subsequent layers shall be deposited with
a 5/32 -inch maximum diameter electrode in a manner to ensure temper-
ing of the prior beads and their heat affected zones.

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

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

(4) JOINTS BETWEEN AUSTENITIC STAINLESS STEELS. Postweld heat
treatment is neither required nor prohibited for joints between 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 VIII, 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. 5-1-61; 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. 314



64	 WISCONSIN ADMINISTRATIVE CODE
Ind 42

larger than 3 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 reer., Register, June, 1980, No. 294, eff. 7-1-80; am. (2), Register,
February, 1982, No. 314, eff. 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 provided in s. Ind 42.13.

History: Cr. Register, April, 1961, No. 64, eff. 5-1-61; r. and reer., Register, June, 1980, No.
294, eff: 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
13.

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

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

O

O	 ®	 ®	 O ®	
®'

O ® ® O ® ® ® ®	 ®'9^®®®®®®

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.

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

seams.

kPatches should be made from material that is at least equal in quality and thickness

{	 to the original material.

i
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 SU'I'T-WELDED PATCHES

Register, June, 1880, No. 294
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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, diameter and
thickness as the one being repaired.

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

c. The gas tungsten 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 balance of the weld may be completed by any appropriate welding process.

FIGURE10— TUBE WINDOW PA'TCPd iNG METHOD

Register, June, .1980,No. 294
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O	 O
Patches shall be of mate-

rial equal to the original in
quality,' and thickness.

o If area to be patched in-
cludes a 'riveted 'seam rivets

-'^^ shall	 be :removed before

F0LI

patch	 is	 applied	 and	 new
rivets -driven <before patch is

j 0 Q
welded at edges.

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

0 0 10 0 0 0 0

00
Lap Fillet Welded Patch in

Unst.ayed Area

14"I -MIN. LAP

FIGURE 11--LAP—FILLET WELDED PATCHES

Register, June, 1980, No. 294
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1. Flush Butt Welded Bead
With this repair the old head is cut close to the point of tangencyof the knuckle of the flange and the new head, previously drilled for

tube holes and beveled for adequate weldin g groove is butt welded to
flanged section of old head. Pack up ring, inserted in sections If neces-
sary, shall be used to insure weld penetration for full head thickness.

2. Lapped and Fillet Welded Bead
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 FENETRATION WELDS REQUIRED

DO NOT USE BACKING RING IN AREA
"5UBJECT 'r0 RADIANT HEAT

ALTERNATE END ASSEMBLIES FOR RINGED FURNACES

Longitudinal seam In furnace . double butt-welded and thermally
stress-relieved. For repair, final joint to each head may be stress-
relieved by peenin . Furnace may be welded into a riveted boiler by
using adaptable en closures. Ringed furnace shall be thermally stress-
relieved after longitudinal seam and rings have been applied.

FIGURE 13--SUGGESTED FURNACE RENEWAL

Register, June, 1980, No. 294
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PART

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.

PART III

RERATING OF A BOILER OR ,PRESSURE -VESSEL.

Ind 42.22 Iterating of a boiler or pressure vessel. (1) Iterating of a
boiler or pressure vessel by increasing the maximum allowable working
pressure or temperature shall be considered an alteration and may be
done only after the following requirements have been met to the 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
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(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 with s. Ind
42.01 (5) .

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

PART IV

SECONDHAND VESSELS—PORTABLE BOILERS

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
through Ind 41.99 may be reinstalled if the working pressure is recalcu-
lated with a factor of safety of 6. Secondhand pressure vessels which do
not meet the requirements of s. 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.

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

Register, 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

lees than 70° F and the maximum temperature during inspection should not exceed 120° F. If

a test is conducted at 1-^/z 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.

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

No. 314, eff. 3-1-82.

PART V

INSPECTION 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 maximum allowable working pressure of pressure
vessels in petroleum refineries.

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

eff. 6-1-74.

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.

(c) 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
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(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 1/2 of the
estimated, remaining safe operating life of the veseel, or 5 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
500° F. for ferrous metals, or 250° F. for non-ferrous metals.

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

(6) When the contents of a vessel are expected to be non-corrosive,
but one or more of the conditions of 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
Boiler and Pressure Vessel Code



76	 WISCONSIN ADMINISTRATIVE CODE
Ind 42

(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 of the next inspection which was established and reported at the
time of the previous inspection. If the vessel is out of service for a contin-
uous period of one year or more, it shall be given an inspection before
again being placed in service.

History: Cr. Register, April, 1961, No. 64, 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 1/2 the vessel diameter, or 20 in., in the case of vessels
with inside diameters of 60 in. or less; or

(b) The lesser of 113 the vessel diameter, or 40 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
oil 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 are 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.

(3) Widely scattered pits may be ignored provided their depth is not
more than ^h 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
causes and character of defects and deterioration that may result there-
from.

(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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Boiler and Pressure Vessel Code



78	 WISCONSIN ADMINISTRATIVE CODE
Ind 42

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.

(3) 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.
Register, June, 1980, No. .294
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(c) Manways, nozzles, and other openings. Examine the surfaces of
all manways, nozzles, and other openings carefully for distortion, cracks,
and other defects giving particular attention to all welding or riveting
used for attaching such parts and their reinforcements. If drawings are
not available which show details of opening reinforcements and their
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. 6-1-61.

Ind 4148 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 orb 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,
eff. 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
Register, June, 1980, No. 294
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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 metaldeposited 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 maybe 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
does not reduce the thickness of the flange below that calculated as
above.

(2) Warped flanges which cannot be re-machined, or flanges which
have become distorted because of excessive tightening of bolts, shall be
replaced with new flanges which have at least the dimensions con-
forming to s. Ind 41.50, welded on in accordance` with the requirements
of s. 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 at a 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 maybe considered as an alter-
native to thermal stress relief for minor alterations or repairs of initially
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stress relieved vessels constructed of the P-I 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 in a
vessel with welded longitudinal joints, a type of joint shall be used which
has a joint factor (efficiency) as high as the original longitudinal joint. If
a flush patch is to be installed in a seamless section, a double welded
butt joint shall be made.

(2) If a lap patch is applied, welding shall be performed in the same
manner as for a reinforcing plate around an opening, and the 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 1/8 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.

History: 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. It 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

This Code covers rule for construction of power boilers,' valve or valves required by Section I is not within the scope
electric boilers," miniature boilers" and high-temperature of Section I, and it is not the intent that the Code Symbol
water boilers 4 to be used in stationary service and includes Stamp be applied to such piping or any other piping.

- -	 those .power boilers	 used in	 locomotive, 	 portable,	 and The material for forcedcirculation boilers boilers with an
traction service. Reference. to a . paragraph includes all the fixed steam and water line, and high-temperature water
subparagraphs and subdivisions under that paragraph. boilers shall conform to the requirements of the Code. All

The Codedoes not contain rules to cover all details of other. requirements shall also be met except where they relate
design and construction.: Where .'complete details are not to special features of construction made necessary in boilers
given, it is intended that the manufacturer, subject to the of thew types, and to accessories that are manifestly not
approval of the Authorized Inspector, &hail provide details needed or used in .connection with such boilers, such as

of design and construction which will be as safe as otherwise water gages, water columns, and gage cocks.
provided by the rules in the Code.. Repeaters receiving steam which haspassed through part

The scope of jurisdiction of Section I applies to the boiler of a turbine or other prime mover and separately tired steam
proper and to the boiler external piping. superheaters which are not integral with As boiler are

Superheaters,. economizers, 	 and	 other	 pressure	 parts considered fired pressure vessels and their construction shall
connected directly to the boiler without intervening valves comply with Code requirements for superhntesn, including
shall be considered as parts of the boiler proper, and their safety devices.. Piping . between the reheater connections and
construction shall conform to Section I rules. the turbine or other prime mover is not within the scope of

Boiler external piping shall be considered as that piping the Cady
which begins when the boiler piop..r terminates at: A pressure vrasel in which steam is 	 by the

(a) the lint circumferential joint for welding and connee- application of lint resulting from the combustion of fuel
bons; or '(solid, liquid, or gaseous) shall be cleared as a Bred steam

(b) the face of the first lhmgc to bolted flanged connec- boiler.
tiom; or Unfired pressure vessels in which steam is generated shall

(r) the lint threaded joint in that type of connection; and be classed as unfired steam boilers with the following
which extends up to and including the valve or valves exceptions:
required by this Code. (a) Vessels known as evaporators or heat exchangers.

ASME Code Certification (including Data Forma and (b) Vessels in which steam is generated by the use of hat
Cale Symbol Stamping),: and/or inspection by the Autho- resulting from operation of a processing system containing a
rized Inspector, when required by this Code, is required for number of pressure vessels such as used in the manufacture
the boiler proper and the boiler external piping. of chemical and petroleum products.

Construction	 rules	 for	 materials,	 design,	 fabrication, Unfired steam boilers .shall be constructed under the
installation, and testing of the boiler external piping are provisions of Section I or Section VIII.
contained in ANSI B31. I—Power Piping, Piping beyond the Expansion tanks required in connection with high-temper-

ature water boilers shall be constructed to the requirements
of Section I or Section VIII. .

'Power boiler—a boiler in which steam or other vapor is gmmted A pressure vessel in which an organic fluid is vaporized by
at a pressure of more than 15 psi (100 V.), the application of hat resulting from the combustion of fuel
"Electric boiler—a power boiler or a high . temperature water boiler (solid, liquid, or gaseous) shall be constructed under shein which the source of hut is electricity.

provisions of Section 1. Vessels in which vapor is generated
"Miniature boiler—a power boiler or a high-temperature water
boiler in which the limits specified in PMB-2 are not excceded. incidental to the operation of a processing system, contain.

'High-temperature	 water	 boiler—a	 water	 boiler	 intended	 for mg a number of pressure vessels such as used in chemical

opention at pressures to excess of 160 qt (1100 0.) and/or and petroleum manufacture,. us not covered by the rules of
temperatures in excess of 25TF (121'C). Section I.
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PART ' PG
GENERAL REQUIREMENTS FOR ALL

METHODS  ®F CONSTRUCTION

GENERAL BOILER EXTERNAL PIPING
PG-1	 SCOPE AND BOILER PROPER

The requirements of Part PG apply to power boilers CONNECTIONS

and high pressure, high-temperature water boilers and PG58	 OUTLETS AND .EXTERNAL
to parts and appurtenances: thereto and shall be used PIPING
in conjunction with the specific requirements in the
applicable parts of this Section that pertain to the 58.1	 General.	 The .rules	 of this	 subparagraph

methods of construction used. 	 - apply to the boiler external piping a; defuied in the
Preamble.

58,2	 Boger External Piping Connections to Boil-
PG-2	 SERVICE LIMITATIONS ere. 

Ali
	 external piping connected to a boiler for

2.1	 The rules of this Section are applicable to the
any purpose shall be attached to one of the types of

following services:
joints	 listed	 in	 PG-59.1.1.1,	 PG-59.1.1.2,	 and	 PG- 

(a)	 boilers in which steam	 or other vapor	 is
59.1. 1.3.

generated at a pressure of more than 15 psig (103 kPa 58,3	 Boiler External Piping. The following defines
gage); the Code. Jurisdictional Limits of the boiler .external.

(b)	 high-temperature water boilers intended for piping	 ,systems,	 .including	 . general	 requirements,
operation at pressures exceeding 160 psig (1100 kPa valves, and inspection. The limits are also shown in
gage) and/or temperatures exceeding 250T (121°C). Fig. PG-58.3.1 and Fig. PG-58.3.2. The materials,

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

is intended that rules of Section IV apply; however, including Addenda through the Summer .1979 Adden-
boilers for such services may be constructed and da and including the applicable B31.1 Code Cases.
stamped in accordance with this Section provided all
applicable requirements are met. 58.3.1	 The steam piping connected to the boiler

drum or to the superheater outlet header. shall extend
2.3	 It is not the intent of these rules to cover coil- up to and including the first stop valve in each

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

(a) a/i in. (19 mm)d iameter tubing or pipe size with and ei designed to withstand the required hydrostatic
no drums or headers attached; pressure test of the boiler.

(b) nominal water containing capacity not exceed-
.	 ing 6 gal (23 1); 58.3.2	 When two or more boilers are connected

'(c) water temperature not exceeding 350T (177C); to a common steam header, the connection from each

(d) steam not generated within the coil. boiler having a manhole opening shall be fitted with

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

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

controls. piping from the boiler proper up to and including the
second stop valve and the free-blow drain valve.

Register, ;March, 1982, No, 315
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VENTS AND
INSTRUMENTATION

	

SINGLE INSTALLATION	 PG-T

PO-98.3.2

MULTIPLE INSTALLATION

	

:COMMON HEADERTj..^ 	 (LEVEE INOICATOR9 PG-80

	

SATURATED OflA1N L —	 STEAM pRUM

CONTROL PGVIBC	 0 DE	 Pe,-50.3.7	
BLOWACE BLOW

^OONTINU

CHEMICAL FEED
VENT	 INLET HEAOEN	 °® DRUM SAMPLE

feswl	 ^^

DRAW	 s_o AATER	 ®—SOOIBLOWER9 PO-68.5

	

^®	 °SINGLE INSTALLATION

	

_	 VENT	 MAIN STEAM
PG 8.3.1

P' 1.
	 f^ SOOT BLOWERS PG-665

HOT REHEAT S-.	 ®®°®
^ DFIAW	 aCMCar[a	 °1

Pe,-56.3.2	 'IMULTIPLE INSTALLATION

	

V	
RAINPG-.60.4	 - 	 ---

COLD 'CHEAT f°^°®+.:DPAIN
4f' °°° SINGLE BOILER

P6-98 .3.7	 aoaomx[a y REGULATING VALVE

BOILER No 	 'I	 TWO OR MORE BOILERS
BOILER N0.2	 FEDFROM ACOMMON

	

a	 J	 SOURCE

WATER DRUM .,REGULATING VALVEPG-96.39

®® I ^BLDW-OFF	
rc ^'

n BOILER NO.fSINGLE AND MULTIPLE	 ~	 TWO OR MORE
INSTALLATIONS	 o'-^ FILER N0.1	 p	 ^°801 LERS IRIFROM

•̂ ^ '''' ^p' ^+**,*4 ACOMMON SOURCE

RAIN ^-.._1

PG-98.3.7

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

Boiler Proper—
Th

e ASME Boiler: and Preaure Vessel Code (ASME BPVC)
has total Adminlatrug" jurisdiction and technical mponeiblllty Infer to
S
ec

tion I Pream ble, fourth paragraph).
0— Soilm EXt mat Piping and Joi nt —The ASG1E UPVC h- total cdministra•._

tlw jurisdiction (mondatory cardficatiun by Codo Symbol [romping, ASME
One Forme, and Authorized Inspection) of Boilor Fxtamsi Piping and Joint
The ASME Section CommNtn 831.1 hu b-1 uIgncd Hxhnicul saponsibllity.
(Refer to Section 1 Preamolo, fl4mr dRth,and Uftnth P:rcGrohx And ANSI/ASME
831.1 Scopm, . pwftraph 100.1,2A.) Appli

cable ANSI/ASME 831.1 Editions and
Adtland. are re financed in Section 1. PGd68.3.

0---	 Non •Boibr EMMW Piping and Joint - Not Sec tion I lurlsd"w bee Applicable
ANSI/ASME 831 Coda).

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

Register, March, 1982, No. 315
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Turbine valve or
code rtop velw
PG-68.3.1

Supsrhaarer
- ^—	 - Turbine

-^ Toequipmant

Reheater

Conwntlon ^.
and radiant
auction	 Startup system

may 
wry 

to suit	 LL

n	 sbollar manulecturer	 \
t	 ) Condenser

Economizer

-/^ Boiler feed pump

i
♦ -/

Alternate
PG-68.3.5

ADMINISTRATIVE JURISDICTION &.TECHNICAL RESPONSIBILITY
Boiler Proper-The ASME Boiler and Pressure VeBsol Code (ASME BPVCI
has total administrative . jurisdiction and technical reoponsibiliry (refer to
Section I Preamble, fou rth paragraph).

- -- Boiler External Piping and Joint-The. ASME BPVC has total administra.
live jurisdiction (mandatory cert ification . by Code Symbol stamping, ASME
Data Forms, and Authorized Inspection) of Boiler External Piping and Joint.
Thu ASME Section' Committee 931.1 has been wignW technical respons ibility.
(Rehr to Section I P reamble, fifth, sixth, and auwnth para raphs and ANSIIASME
831.1 Scope, parag raph 100.1.2.A.) Applicable ANSI/ASME 831.1 Editio ns and
Addends ass refe renced In Section I; PG-68.3.

0-	 NomBoller External Piping and Joint - Not Section I jurisd ict ion less appli cable
ANSI/ASME 831 Code).

FIG. PG-58 .3,2 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED-FLOW STEAM GENERATOR WITH
NO FIXED STEAM AND WATER LINE

Re¢iater. Mareh ?1982. ND- 315
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58.3.3 The feedwater piping for all boilers,
except high-temperature water boilers and forced-flow
steam generators complying with PG-58.3.5, shall
extend through the required stop valve and up to and
including the check valve except as .required by PG.
58.3.4. On a single boiler-turbine unit installation the
boiler feed shutoff valve may be located upstream from
the boiler feed check valve

If :a . feedwater 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 feederater pressure from exceeding the
maximum allowable working pressure of the piping or
feedwater heater, whichever is less. Control and
interlock .systems are permitted in order to prevent
overpressure..

58.3.4 When two or more boilers are fed from a
common source, the piping shall be up to and
including a: globe or regulating valve located between
the check valve required in PG- 58.3.3 and the source
Of supply. If the regulating valve is equipped . with an
isolation valve and a bypass valve, the piping shall be
up to and including both .the isolation valvedown-
stream from the regulating valve and the shutoff valve
in the bypau

58.3.5 The feedwater piping for a ford-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
no 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 mct

58.3.6 The blowoff 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
allowable working pressure exceeds 100 pai (690 kPa)
shall extend through and including the second valve.
The blowoff piping for all traction and/or portable
boilers and for forced circulation and dectrie boilers
having a normal water content not exceeding 100 gal
(380 1) are required to extend through only one valve.

58.3.7 The miscellaneous piping shall
the piping for such items as drains, bents, surface-
blowoff, steam and water piping for water columns,
gage glasses and pressure gages, and the recirculation

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 cries are required except as
permitted by PG-58.3.6.

58.3,8 Welded piping in PG-58.3.1, PG-58.3.2,
PG-58.3.3, PG-58.3.4, PG-58.3.5, PG-58.3.6, and PG-
58.3.7 is else subject to the requirements of PG-104
for proper Code certification.

PG-59	 APPLICATION REQ
FOR THE BOILER PROPER

59.1 Contains to Stem, Feelwater, Blowoff, and
Drain System

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

59.1.1.1 A tapped opening.

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

59.1.1.3 Welding ends of the butt or socket
welding type.

59.1.1.4 Piping within the boiler proper may
be expanded into grooved hold, seal welded if desired.
Bktwoff piping of flrembe boilers shall be attache! : by
threading  into a tapped opening with a threaded fitting
or valve at the other and if expoed to products of
combustion, or by PG-59.1.1.1 or PG-59.1.1:2 if not
so exposed (see PFT-49).

$9.1.2 Steam Main. Provisions shag be made
for the expansion and conuastion of steam mains
connected to boilers, by providniU suWtaniml aichot-
ageat suitable points, so that there shall ba no .undue
strain transmitted to the boiler. Stearn resetvou s shall
be used on steam mains when heavy pulsations of the
steam currents.: cause vibration of the boiler shell
plates.

59.1.3 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. 311
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.`\ 1

I II I ^IIII	 I' ' llr
l
 I^^ I I 	 _

ilk I!II q̂ G^^l I^^I

FIG. PG-59 .1 TYPICAL BOILER BUSHINGS

passage are employed, the bo iler bushing or its	 -blowoffs but the pipe connections and all fittings up to
equivalent shall be used. 	 and including the first shutoff valve sha

ll
 be equal at

59.2 Requirements	 The	
least to the pressure requirements for the l

Requirements [or Feedwater Piping 
feedwater shall be introduced into a boiler in such a	

Pressure of any 	 valve at the boiler drum and

manner that the water wi
ll
 not be discharged directly	

with the corresponding saturated -steam temperature.

against surfaces exposed to gases of high tempe rature	 59.3.2 A surface blowoff shall not exceed 2%2 in.
or to direct radiation from the fire. For pressures of 	 pipe size, , . and the internal pipe and the terminal
400 psi (2800 kPa) or over, the feedwater inlet through 	 connection for the external pipe, when used, .shall
the drum sha

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

suitable means to reduce the effects of temperature	 'tweet[ their ends and arranged so that the removal of
differentials in the shell or head. Feedwater, other	 either will not disturb the other. A properly designed
than condensate returns as provided for in PG-59 , 3.6,	 steel bushing, similar to or the equivalent of those
shall not be introduced through the blowoff.	 shown in Fig. PG-59.1, or a Ranged connection sha ll

59.3 Requirements for Blowoff Piping	
be used.

59.3.1 A blowoff as required herein is defined as 	 59.3.3 Each boiler except forced -flow steam
a pipe connection provided with valves located in the	 generators with no fixed steam and waterline. and
external piping through which the water in the bo iler	 high-temperature water bo

il
ers shall have a bottom

may be blown out under pressure, excepting drains 	 blowoff outlet in direct connection with the lowest
such as an used on water columns, gage glasses, or 	 water space practicable for extemal piping conforming
piping to feedwater regulators, etc., used for the 	 to PG-58.3.6.
purpose of determining the operating condition of
such equipment. Piping connections used primarily for	 59.3.4 All water walls and 'water screens which
continuous operation, such as deconcentrators on	 do not drain back into the bo

il
er, and all integral

continuous blowdown systems, are not classed as 	 economizers, sha
ll
 be equipped with outlet connec-

Register, March, 1982, No. 315
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now for a blowoff or drain line and conform to the stop valve is not required at the inlet or the outlet of a
requirements of PG-58.3.6 or PG-58.3.7. nheater or separately fired superheater.

59.3.5	 Except as permitted for miniature boilers 595.1.2	 When stop valves are installed in the
in Part PME, the minimum size of pipe and fittings water-steam flow path between any two sections of a
shall be I in., and the maximum size . shall be 2 t/r in., forced-flow steam generator withno fixed steam and
except that for boilers with 100 sq ft (9.3 m") of waterline the safety .valves shall; satisfy the require,
heating surface or less, the minimum size of pipe and meats of PG-67.4.4.
fittings may be % in.

59.3.6	 Condensate return connections of the DESIGN :ND APPLICATION ...
same size or larger than the sins herein specified may
be used, and the blowoff maybe connected to them. In PG-60	 RF.QUIIthMEN TS FOR
such case the blowoff sha

ll
 be so located that the MISCELLANEOUS PIPE,

connection may be completely drained. VALVES, AND FITTINGS

59.3.7	 A bottom blowoff pipe when exposed to Piping	 referred	 to	 in this	 paragraph	 shall	 be

direct furnace beat shall be protected by firebrick or designed in accordance with the applicable . require-

other heat resisting material which is so arranged : that meats of ANSI 931.1.

the pipe may be iuspccted. 60.1	 Water Level Indicators

$9.3,8	 An opening in the bo
il
er setting for a

60.1.1	 Each	 boiler,	 except . forced-flow steam

blowoff pipe sha ll be arranged to provide frw:expan- generators with no fixed steam and waterline, and

LOLL °°d °
tiO

°'
high-temperature water boilers of the forced circula-
tion type that have no steam and: waterline, shall have

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

59.4. 1	 Ample drains shall be p rovided where preaures over 400 psi (2800 kPa) shall . be provided

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

superheaters, waterwalln, water• screens, integral econ- to a single water column or co nnected direc tly to the

omizen, high-temperature water boilers, and all other drum•
boiler components in which water may collect Piping Two independent remote level indicators may be

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

PG-59. 3 .7. boiler drum water level indica tion in the case of pow er

boilers with a
ll 

drum safety valves sat at or above 900
59.4.1.1	 Each superheater sha

ll
 be equipped psi (6200 kPa). When both remote level indicators are

with at least one drain so located as to most effec tively in re
li

able operation, the gage glass may be shut off but
provide for the proper opera tion of the apparatus. sha

ll
 be maintained in serviceable condition.

When the direct reading of gage glass water level is
59.4.1.2	 Each hi	 -teen	 ture water bo ilerpera not readily visible to the operator in her working area,

sha ll have a 1 in. minimum pipe size bottom drain two dependable indirect indica tions sha
ll
 be provided,

connection in direct connection with the lowest water either by transmission of the gage glw image or by
spa= practical for external piping emrforming to PG- remote level indicators.
58.3.7. The lowest visible pan of the water gage glass sha

ll

593	 Requirements for Valves and Fittings. The be at least 2 in. (51 min) above the lowest permissible

following requirements . apply to the use of valves and water level, at which level there wi
ll
 be no danger of

fit
ti

ngs in the boile r proper overheating any pan of the boiler when in opera tion at
that level When remote level indica tion is ..provided

593.1	 Steam Stop Valves for the operator in lieu of the gage glass, .:the same
59.5.1.1	 If a shutoff valve is used between the minimum level reference sha ll be clearly marked.

boiler and its superheater, the safety .valve capaci ty on Connections from the boiler to the remote level
the boiler shall comply with the requirements of PG- indicator shall	 be at least	 ^/	 in.: pipe :.size to 	 and
67.2 and PG-70, except as provided for in PG- including the isularion 	 .rlve and from there to the
59.5.1.2, no credit bein g taken for the safety valve on remote level indicator 	 " least .. ;/r in. ( 13 nun)-G.D.
the superheater, and the superheater must be equipped tubing. These connections ihnll be complctely inde-
with safety valve capacity as required. by PG-68. A pendent of oth er conuccunns for any func tion other

Register, March, 1982, No. 316
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than water level indication For pressures of 400 psi
(2800.kPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means to reduce temperature differentials in the shells
or heads.

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

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

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

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

The bottom mounting for water glass and for water
column if used must extend not less than l%2 in. (38
mm) inside the boiler and beyond any 'obstacle
immediately above it, and the passage therein must be
straight and horizontal.

Tubular water glasses must be equipped with a
protecting shield.

60.1.6 All connections on the gage . glass shall be
not less than ,%2 in. pile size. :Each .:water-gage ,glass
shall be fitted with a: drain cock or valve having an
unrestricted drain opening of not less than :%4 in. (6
mm) diameter to facilitate cleaning.. When the boiler
operating pressure exceeds: 100. psi .(690 Us) the glass
shall be furnished with aconnection to.install a valved
drain to the ash pit or other safe discharge point.

Each water :gage glassshall be :equipped with a top
and a twttom?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)
al—e 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

Register, March, 1982, No. 315
: T1..77...- —.1 A,...------ 17... --I fl—A-

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.

Automatic shutoff valves, 'ifpermitted 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 I in. For
pressures of 400 psi (2800 kPa) or over, lower water
column connections to drums shall be provided with
shields, sleeves, or other suitable 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 radius of curvature which will permit the
passage of a rotary cleaner. Screwed plug closures
using threaded connections as allowed by PG-39.5.3
are acceptable means 'of-access for this inspection and
cleaning. For boilers with all drum safety valves set at
or above 400 psig (2800 kPa),.socket-welded plugs
may be used for this purpose in lieu of screwed plugs.
The water column shall be fitted with a connection for
a drain cock or drain valve to install a pipe of at least
a/a in. pipe size to the ash pit or other safe point of
discharge. If the water connection to the water column
has a; rising bend or pocket which cannot be drained
by means of the <water-column drain, an .additional
drain shall be placed on this connection in order that
it may be blown off to clear any sediment from the

Pipe.

60.2.4 The design and material of a water
column shall comply with the requirements of PG-42.
Water column made of cast. iron in accordance with

.SA-278 may be used for maximum boiler pressures
not exceeding '250 psi (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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------°'"`. connected directly to a shell or drum of the boiler,

:	 acs®m shn;l b: connected by one of the following methods:

srr.riri 50.3.1.1 Thewater 'gage glass:r glasses :ind
gage cocks shall be connected to an intervening waterA.8-
column.

0	 A—Noy
a„

60.3.1.1 Wh	 onl	 areenY water ge;e glassesm
Nos0 1 c - used,they may be mounted away fr< n the shell or
man

JA
drum and .the water column omitted, Provided the0 -	 — following requirements are met:C.

60.3.1..1	 The top and bottom gage glass
fittings are aligned, supported, and secured so u to

C maintain the allgnment of the gage glass; and

60.J.1..1	 The steam and water connections
yt an not less than 1 in. pipe size and each water glass . is

provided with a valved drain; and

60.3.1.1.3	 The steam and water connections
comply with the requirements of the following PG-

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

COLUMN 60.3.	 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

350 psi (2400 kPa).	 For higher pressure, 	 steel gaga glass. Then shall be no sag or offaet in the piping

construction shall be used. which will permit the accumulation of water....

60.3.3	 The upper edge of the water connection
60.2.5	 Shutoff valves shall not be used in the to a water column or gage glass . and the toiler shall

pipe connections between a boiler and a water column not be above the lowest visible water level in the gage
or bttwcon a toiler and the shutoff valves requited for glass. No part of this pipe connection shall be above
the gage glff i (PG.60,1.6), unlessthey are either the point of connection at the water column.
outside-sc.w-and-yoke or level-lifting type gate valve
or stopcocks with I-ves permanently fastened thereto 60,3.4	 An acceptable arrangement is shown in
and marked in line viith their 	 ge, or of such other Fig. PG-60.
thron,,,h-Bon construction as to prevent stoppage by

60.4	 (;era Cocks. Each bailee (except those notdeposits of sedhacat, and to indicate by the position of
requiring watu level indicators per PG-60.1:2) shallthe opW ating m:rb nnism whether they are in open . or
have three or more gage cocks located	 the.withinclocad po:dtion: end such valves or cocks shall be

locked or sealed opzati Where stop cocks me used they visible .length of the water glass, except when the

shall ba of a type with the plug held in place by a boiler has two water glasses located on the same

Surd or gland. horizontal lines.
Boilers not over 36 in. (910 mm) in dis acter in

60.26	 No outlet connections, except 	 damper'
which the heating surface does not exceed 100 sq ft 

(9.3	 aced have but two gage cocks.
regnLtor, feedwater regulator. drains, steam 	 es, or The gage cock connections shall be not less thanThe g
apparatus of such form as does not permit the escape tea' pipe size.
of an appreciable amount of at-- or water therefrom
shall be placed on the pipes connecting a water 60.5	 Water FroatiL Each boiler fitted with a water
column or gage glass to a boiler, jacketed boiler-furnace .mouth protector, or sim ilar

appliance having valves on the pipes connecting them
60.3	 Gage Glum Connections to the boiler shall have these valves .locked or sealed

60.3.1 Gage glasses and gage cocks that are open. Such valves, when used, shall be of the straight.
required by PG-60.1	 and P6-60.4 and are not way type..

Register, March, 1982, No. 315
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60.6Pressure 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 m 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 exceeds 4WF (208°C), :brass or copper
pile or tubing shall not be used. The connections to
the boiler, except the syphon, if used, shall not be less
than '.% in.. standard pipe size but >where steel or
wrought iron pipe or tubing is used, they shall not be
less than t4 in. 0 3 turn) inside diameter. Tire
minfmmn sbt of ; syphoo,'if used, shell be '/a in. (6
min) inside di: oic;et. I be dial of the pressure gag e

shall be fu Out Ir 1 In approximately the
pressue at t iii _i, it.:.afety valve is set, but in no case
b.lts^ thm I	 ,e this pressure.

60 6.2 Each forced-flow steam generator with
M) Oast nram 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 mulct
(following the last sec tion which involves absorption
of heat); and

60.6.12 At the boiler or economizer inlet
(Inuxdiug any set:uon which involves absorption of
'beat); and

(.0.6,2.3 Ulmrcarn of arty shutoff valve which
may be used Wwcen any two sections of the heat
absorbing surface.

60.6.3 :]!sell boiler shall be provided with a
valve .. connection : at Ic4tst,%r in. ,pipe size for lire
exclusive purpose of attaching•a test .gage when the

boilerts in service, so that the accuracy of tire boiler
pressure gage can be ascertained.

60.6.4 Each high-temperature water boiler shall
have a temix.rature gage so located and connected that

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

PG-61.`' FEEDWATER SUPPLY

61.1 Except as provided for in PG-61.2 and PG-
61.4, boilers having more than 500 sq ft:(47m?) 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-6 1.5, each source of feeding shall be
capable of supplying water to the bo

il
er 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 boile

rs whose setting or
heat source . can continue to supply sufficient heat to
cause damage to the boiler: if the feed a supply is
interrupted, one such means of feeding shall be steam
operated.	 -

61.2 Except as: provided for in PG-6 1. I,: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
beat input prior to the water level reaching the lowest
permissible level established by PG-60.

61.3 For boilers having a:water-heating surface of
not more than 100 sq ft (9.3 mj) the feed connection to
the boiler shall not be smaller than %1 in. pipe size. For
boilers having a water-heating surface more than :100
sq ft (9.3 me) the feed connectio n . to the boiler shall
not be less than is in. pipe size.

61.4 High-temperature water boile
rs shall he pro-

vided with means of adding water to the 1—ler or
system while under pressure.

61,5 A forced-flow steam generator with no :fixed
sterim and water line shall be provided with a source of
feeding capable of supplying water to the boiler at a
pressure not less than the expected maximum sus-

tained pressure at the boiler inlet, as determined by the

boiler Manufacturer, corresponding to :operation at
maximum designed steaming capacity with maximum
allowable working pressure at the superheater outlet.
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SAI°E°1°Y VALVES AND SAF)3° Y When auxiliary firing is to be used in place of waste
RrT 1 ,	 VALVES tT heat recovery , the required re

li
eving capacity shall be

PG-67 	 SAFCTY VALVE
based on auxiliary firing or waste heat recovery ,

REQUIRI^I^ NTS
whichever is higher.

67.1	 Each boiler sha
ll
 have at least one safety 67J	 One or more safety valves on the boiler

valve or safety relief valve and if it has more than 500
proper shall be set at or below the max imum a llowable

sq ft (47 ml) of water-heating surface, or if an electric ..
working pressure (except as noted in PG-67.4).. If

boiler has a pow" input more than 500 kW, it shall
additional valves are used the highest pressure setting

have two or more safety valve; or safe ty re
li

ef valves.
shall not exceed the maximum allowable working

The method of computwg the steam-genmating capae-. pressure by mo re than J%. The complete range of

pleasure settings of a
ll
	 the 9 q turated-ateant safety

ity of the boiler shall be as given in A- 12. Organic fluid
valves on a boiler shall not exceed 107'0 of the highest

vaporizer generators requite special consideration as
pressure to which any valve is set. Pressure setting of

:given in Part PVG.
safety re

li
ef valves on high-tcmpe-fature water boilers

672	 The safety valve or safety re lief valve capacity exceed this 10% range.
for each bailer (except as noted is PG -67.4) &W be
such that the safety valve, or valves wi

ll
 discharge all 67.4	 For a forced-flow ste=m generator with no

the steam that can be generated by the boiler without fixed steam and waterline, rquipp:d with automatic
allowing the pressure to rise more than 6% above the controls and p rotective interlcxks responsive to steam
highest pressure at which any valve is set and in no pressure, safety valve may be provided in accordance
ease to more than 6% above the maximum allowable with the above paragraphs or the following p rotection
working pressure. The safety valve or safety relief against overpressure sha

ll
 be provided:

valve capacity shall be in compliance with PG-70 but
shall not be less than the maximum d esigned steaming
ca xu ry as determined by the Manufacturer. The
required steam relieving capacity, in Ib/hr:(kg/hr), of
the safety relief valves on a high•temparature water
bo

il
er shall be determined by dividing the .maximum

output in Btu/hr.(kJ/hr) at the boiler nozz le obtained
by the Bring of any fuel for which the unit is designed
by 1000.

Any economizer which may be shut off from the
boiler, thereby permitting the a onontizer to become a
fired pressure vessel, shall have one or more safety

relief valves with a total discharge capacity, calculated
from the maximum expected hat absorption in
Btu/hr (kJ/hr), as determined by the Manufacturer,
divided by 1000. This absorption sha

ll
 be stated in the

stamping (PG-106.4).
The required relieving capacity in pounds per 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
hat recovery, the maximum output sha ll include the
affect of such firing in the total required capacity .

i+Safety Valve An automatic pressure, relieving device esruated by
Use static Pressure : upat am of the valve a nd charss;wved by full-
opening pop unoo. It is us

ed for gat, or vapor service.
Relief Valves An anomauc preeause relieving device ecaiated by

the stat ic pressure upstream of the valve which opens further reach
the increase in 'pr eturs over the opening preasure. It u used
pnrbarilY for agwd service. 	 ..

Safety Relief Valve ".automa ts.. pre asure—ted rwievtag
devise suitable for zero o ther u a safety valve or rend valve,
depmdlog on .pplicauaa

67.4,1 One or more power-actuates pressure
re

li
eving valves 1 ' shall be provided in direct communi-

cation with the boiler when the boiler is under
pressure and sha

ll
 receive a control impul

se to open
when the maximum allowable worsting pr essure at the
superheater ou tlet, as shown in the master stamping
(PG-106.1), is exceeded. The total combined relieving
capacity of the power-actuated relieving valves .shall

be not less than 10% of the maximum design steaming
capacity 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
wi

ll
 relieve the overpressure.

An isolating stop .valve of the outside-screw-and
yoke type may be installed between the power-actu-
%led pressure relieving valve and the boiler to permit
repasts provided an alternate power-satiated pressure

'°Safety ram valves in hot service are moo susceptible to
darwass and arbsequmt laakagg than safety valv es reii sta; scram.
It is ierommruhd (hat the naainum allowable writ" presues
d the.baels sod th_ eatery relief vale esrang for bigh-tempmture
wars :boa-ja be ulrrued subs tantially highs than the dearest

aP®adng placer c n as to nuanc es the time th is safety radaid
valve meat lilt
"The . powv-ccruared prmum relioving valve is one whose
wov®mts to open .r close are fu

ll
y controlled by a source of

power (eleetricry, ar, neam, or hydrau lic). The valve .::mey
discharge m atmosphere or to a cuntauner at lower. pranaurs. The
discharge capacity may b adreted by the downstream eonditiom,
and such effects rhea a I"- to,' account. If the power-actuated
pressure regevmg v.lva zee also portioned iu rspoose m other
contro l. signals, the cootml impulse	 reedto pment overpressu 

shall

be reaporwve only to pressure and shall override any oths cement
6mmioa.
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relieving valve of the same capacity is so installed as to 67.4.3.2.1 by reducing the fuel rate and feedwater flow
be in direct communication: with the boiler in accor-..:.. when the steam. pressure exceeds the maximum
dance with the requirements of this paragraph. allowable working pressure as shown. in the master

Power-actuated pressure relieving valves discharg- stamping (PG-106.3) by 10%; and
ing to intermediate pressure and incorporated into

67.4.3.2.3.' A	 direct-acting overpressure-trip-
bypass and/or startup c ircuits by the boiler Manufac- a

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

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

feedwater to the boiler, at a pressure higher than the
rating at a set of specified inlet pressure and tempera-

set pressure of	 4.	 abovestpressbut less than
ture conditions.	 Power-actuated pressure relieving

lbws
the maximum allowable working pressure as shown inworking	 as shown

valves discharging d irectly to atmosphere shall be
the master stamping (PG-106.3).

capacity certified. This capacity certification shall be
conducted in accordance with the provisions of PG- 67.4.3.3	 There shall be not less than two

.69.3. The valves shall be marked in accordance. with spring-loaded safety valves and the total rated reliev-
the provisions of PG-69.4 and PG-69.5. ing capacity of the spring-loaded safety valves shall be

not less than 10% of the maximum designed steaming
67.4.2	 Spring-loaded safety valves shall be pro- capacity of the boiler as determined by the Manufac-

vided, having a total combined relieving capacity, turer. These spring-loaded safety valves may be set
including that of the power-actuated pressure relieving above the maximum allowable working pressure of the
capacity installed under PG-67.4.1, of not less than ` pmts to which they are connected but shall be set such
100% of the maximum designed steaming capacity of that the valves will lift at a pressure no higher than
the boiler, as determined by the Manufacturer, except 20% above the maximum allowable working pressure
the alternate provisions of PG-67.4.3 are satisfied.. In as shown in the master stamping (PG-106.3)..
this total, no credit in excess of 30% of the total
required relieving capacity shall be allowed for the 67.4.3,4	 At least two of these spring-loaded

power-actuated pressure relieving valves actually in-. safety valves shall be . :. equipped :with adevice that

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

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

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

the set pressures shall be such that when all of these be arranged in a "fail-safe" manner (see Note).

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

m :Energize
rise more than 20% above the maximum allowable

rits There shall	 lent two separate and
inde	

r
pesrdan[.:trip circuits 	 by twoo . power sources, to initiate

working pressure of any part of the boiler,. except for ,_.. and	 perform the trip `action.	 One power source shall be a
the steam piping between the boiler and the prime continuously chased do battery. The second source shall be m ac•

to-dc converter:connected to the do system to charge the battery
mover.. and capable of performing the trip action. The trip circuits shall

67.43	 The total installed capacity of spring-
Continuously monitored for availability..

It is not mandatory to duplicate the mechanism that actually
loaded safety valves may be less than the requirements snipe the flow of fuel and feedwater.

of PG-67.4.2 provided all of the following conditions
l2)	 De-gus, ro: trip., If the circuits u armnma	 e	 g	 ated	 such a

way that a continuous supply of power is required to keep the
are met. circuits cloud and operating and such that any interruption of

power supply will =taste the trip mechanism, than a single trip
67.4.3.1	 The boiler shall be of no less steam- ' circuit s and single pow" supply will be enough to meet, the

ing capacity than 1,000,000 lb/hr (450 000 kg/hr) and rwuirements of this mbpamgmph,

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

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

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

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

67.4,3.2.1	 A control capable of maintaining 67.4.4	 When stop valves are .installed to the
steam pressure at the desired operating level and of - water-steam How path between any two sections of a
modulating firing rates and feedwater flow in propor- forced-flow steam generator with no fixed s̀team and
lion to a variable steam output; and water fine:

67.4.3.2.2	 A control which overrides PG- 67.4.4.1	 The power-actuated pressure reliev-
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ing valve(s) requ ired 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 reluire-
meets in PG-67.4.2 or PG-67.4.3.

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

673 
All 

safety valves or safety relief valves shall
be so constructed that the failure of any part cannot
obarruct the free and Hill discharge of steam and water
from the valve. Safety valves shall be of the :direct
spring-loaded pop type, with sat inclined at any angle
between 45 and 90 . deg. (a/4 and e./2 rad), incluffive,
to the center line of the .spindle. The coefficient of
dirharge of safety valves shall be determined by
actual steam flow measurements at a not
more than 39a above the pressure at which the valve is
act 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 valves 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 (am 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 valves or safety
rellef valves shall not be used.

For high-temperature water boilers safety refef
valves shall be used. Such valves shall have a closed
bonnet. For purposes of selection the capacity rating
of such safety redid hallvalves s be expressed in terms
of actual steam flow determined on the same basis as
for safety valves. In addition . the safety relief valves
shall be capable of satisfactory operation when reliev-
ing water at the samration temperature. corresponding
to the pressure at which the valve is set to blow.....

67.6 A safety valve or safety relief valve over 3 in.
used(76 mm) in sire, ed for pressures greater than 15

prig (100 kPa gage), shall have a flanged inlet
'inlconnection or a weld-end et connection. The

dimensions 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
thou illustrated in the Standard.

67.7 Safety valves or safety relief valves may have
bronze parts complying with either 513.61 or SE-64

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 306T (152'C) respectively,. and shall not be used
for high-temperature water boilers.

PG-68	 SUPERHEATER SAFETY VALVE
REQUIREMENT'S

68.1 Every attached superheater shall have one or
more safety valves near the outlet. If the superheater
outlet header has a full, free, swam 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 number 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 capactty 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 shall
have one or more safety valves having a discharge
capacity equal to , 6 lb 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 last equal to that required.

68A Every reheat" shall have one or more safety
valves, such that the total relieving capacity is at least
equal to the maximum stem flow for which the
reheater is designed. At last one valve shall be located
on the rebeater 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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60,6	 Every safety valve use on a superheater or TABLE PG-70
reheater discharging superheated steam at a tempera- MINIMUM POUNDS OF STEAM PER HOUR
ture over 45TF (232°C) sha

ll
 have a casing, including PER SQUARE FOOT OF SURFACE

the base, body, and bonnet and spindle, of steel, steel W
, of equivalent hem-resisting material.alloy,Y	 ^	 B

Bohan
'Boilers	 Boilers

The valve shall have a flanged inlet connection, or a
weld-and inlet connection. It shall have the seat and Boiler heating surface

Hand tired	 5	 -6
disk of suitable heat erosive and corrosivia resistin B .Stoker fired	 7	 8
material. and the :spring fu

ll
y exposed . outside of the Oil, gas, or pulverized fuel fired	 ' 0	 10

valve Casing so that it shall be protected from contact Watemall heating surface

with the escaping steam. Hand fired	 a.
.Stoker fired	 In	 12

Oil, gas, or pulverized fuel fired	 '"14	 16

NOTE:
When a boiler is fired only by a gas having a heat value not in excess

-	 -	 - of 200 aW /cu ft, the minimum safety valve or safety relief valve
relieving capacity may be based on the values given for ha nd-fired
boilers above.

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

In malty cases a greater relieving capacity of safety
valves or safety relief valves will have to be provided
than the minimum speci

fi
ed by this Wile, and in every

case the requirements of PG-67 .2 sha
ll
 be met.

70.2 The heating surface shall be computed as
follows.

70.2.1 Heating surface, as pa rt 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 (diameter :X length)

- plus any :extended surface an the furnace side. In
computing the heating surface for this :purpose, only
the tubes, fireboxes, shells, tubesheets, and the project-

PG-70	 CAPACITY ed area of headers need be considered, except that for
70.1 The minimum safe ty valve or safety relief vert ical flretube steam boilers, only that po rt ion of the

valve relieving capacity for other than electric boilers, tube surface up to the middle gage 	 is to be
waste heat boilers, organic fluid vaporizer generators, computed. The minimum number and . size of . safety
and forced-flow steam generators with no fixed steam valves or safety.; relief valves required shall be deter-
and water line, when provided in accordance with PG- mined on the basis of the aggregate relieving capacity
67.4.3, shall be determined . on the basis of the pounds and the relieving capacity marked on the valves by the

of steam generated per hour . per square foot of boiler manufacturer. : Where the operating conditions are

heating surface and waterwall hea ting surface, as changed, or additional heating surface such as water

given in the Table PG-70. screens	 or	 waterwalls	 is	 connected	 to	 the	 boiler
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mounted singly the re
li
eving capacity of the sma

ll
er

valve sha ll be not less than 50% of that of the larger
valve.

71.2 The safety valve or safety relief valve or valves
shall be connected to the boiler independent of any

other connec tion, and attached as close as possible to
the boiler, without any unnecessary intervening pipe

or flaing. Such intervening pipe or fitting sha
ll

 be not
longer than the face-to-face dimension of the corre-
sponding tee fluting of the same diameter and pressu re

under the app
li
cable ..American National Standard

listed in PG-42 and sha
ll
 also comply with P0-8 and

PG-39. Every safe ty valve or safety relief valve shall be
connected so as to stand in an. upright position, with
spindle vertical. On high-temperature water bo

il
ers of

the watertube forcW circula tion . type, the valve sha
ll

be located at the boiler outlet.

.71.3 The opening or connection between the boiler
and the safety valve or safety . re

li
ef valve shall have at

least the area of the .valve ..inlet No valve of any
description sha

ll
 be plac

e
d between the required safety

valve or safety re
li

ef valve or valves and the boiler, nor
an the discharge pipe betwe

en the safety valve or
safety relief : valve and the atmosphere. When a
discharge pipe isused, the cross-sec tional area sha

ll
 be

not less than the fu
ll
 area of the valve outlet or of the

total of the areas of the : valve outlets, discharging
thereinto. ItshaUbe as short and straight as possible
aad so arranged as to avoid :undue stresses on the
valve or valves .

All safety 'valve or safety re lief valve discharges

shall be so lasted or piped as to be tarried clear f rom
running '.boards :or platforms.; Ample p rovision for
gravity drain shall be made in the discharge pipe at or
hear each safety valve or safety . relief valve, and where
water of condensation may cnHect Each valve sha

ll

have an open gravity drain through the casing below

the level of the valve seat. For iron- and steel-bodied
valves exceeding 2t/s in. size, the drain hole shall be
tapped not less than s% in. pipe size.

Discharge piping from safety relief valves ou high-
temperature water bo ilers 'sha ll be provided with
adequate provisions for water drainage as well as the

ate ,.m venting. '..
The installa tion of cast iron bodied safety relief

valves for high-temperature water boilers is prohib-
ited.

71.4 If a muter is used on a safe ty valve or safety
relief valve, it sha

ll
 have sufficient outlet area to

prevent back pressure from interfering with the proper
operation and discharge capacity 	 the valve, The
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circula tion , : . the safety valve or safety re
li
ef valve

capacity shall be increased, if necessary, to meet the
new conditions and be in accordance

. .with PG-67.2.
The additional valves required on account of chan ged
conditions maybe insta

ll
ed on the steam or water line

beimt— the boiler and the main . stop valve except
whct^ the boiler is equipped with a superbeater 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 stemi m,_vn between the boiler and
points whr a safety valve or valves may be attached
has a cres,--tionnl mcs at .least three times the
combined eras of the inlet connections to the safety
valve applied to it

70.3 If the safety valve or safety relief valve
capacity cannot be computed or if it is desirable to
prove the computatio ns, it may be checked in any one
of the then following ways, and if found insufficient,
additional capacity sha

ll
 be provide[.

70.3.1 By making an accumulation t eat, that is,
by shutting off all other steam discharge outlets from
the boiler and forcing the am to the maximum. The
safety valve equipment sha

ll
 be sufficient to prevent an

excess pressure, beyond that speci
fi
ed in PG-67.2. This

method should. not be used on a boiler with a
superheater or reheater or on a high-temperature
water boiler.

70.3.2 By measuring the maximum amoun t . of
fuel that can be burned and compu ting 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 evapora tive
capacity by measuring the feedwater, The assn of the
safety valve capaci ties marked on the valves sha

ll
 be

equal to or greater than the maximum evapora tive
capacity of the bo iler. 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 valv es on Y-
beses , or duplex valves having two valv es 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 di
ff

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

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

71,5 When a twiler is fitted with two or more safety
upon the valve . (PG-69.5) shall not be reduced.

valves	 safety relief valves on one connection, this
Safety valves used on forced-flow steam generators

co
or

nnection toconnecti	 boiler shall have across-sectionalthe
with no fixed steam and waterline, and safety relief

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

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

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

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

71,6 Safety valves may be attached to drums or
headers by welding provided the welding is done to 72.2 The popping point tolerance.. plus or minus

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

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

all
-

of the safety valves or safety	 relief valvesto be 72.3: The springina safety valve or safety relief
attached thereto. An internal collecting pipe, splash valve in service for pressures up to and including 250
plate, or pan . may be used, provided the total area for psi (1700 kPa) shall not be used for any pressure more
inlet	 of steam	 thereto	 is	 not	 less than twice the than 10% above or 10% below that for which the
aggregate areas of the. inlet connections of the attached safety valve or safety relief valve is marked. For higher
safely valves. The holes in such collecting pipes shall pressures the spring shall not be reset for any pressure
be at least % in. (6 mm) in diameter and the : least more than 5% above or 5%: below that for which the
dimension in any other . form of opening for .inlet of safety valve or safety . relief valve is marked,
steam shall be y, in. (6 mm).	 -

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

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

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

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

the safety valve shall furnish and install a new nameplate as required
under PG-I10.

71.8 If safety valve 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 bedesigned and construct-
ed to operate without chattering and to attain full lift
at a pressure no 'greater than 3 010 above their set

'. pressure. After blowing down, all valves shall close at

Register, March 1982, No. 315
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GENERAL REQUIREMENTS

1	 r PG-105	 CODE SYMBOL STAMPS 
^/

105.1 Each boiler, superheater, waterwall, and steel
` economizer v, which a Code symbol is to be applied

FIG, PG-1051 OFFICIAL SYMBOLS FOR STAMPS shill	 be	 Cabricated	 by	 a	 Manufacturer	 of boilers.
TO DENOTE THE AMERICAN SOCIETY OF superheaters, waterwalls, or steel economizers who is
-MECHANICAL ENGINEERS' STANDARD r in possession of the approp riate Code symbol stamp

(see Fig. PG-105.1), and a valid ce rt ificate of autho rt -

FIG. PG-105.2 OFFICIAL zation, except as otherwise provided in PC.109.

:SYMBOL FOR STAMP.. TO 105.2 Seven Code symbol stamps are shown in

A
DENOTE THE AMERICAN Figs. PG-105.1 through PG-105.4. They are defined as

SOCIETY OF MECHANICAL
follows:

ENGINEERS' STANDARD

FOR ASSEMBLY S—power boiler symbol
_.. stamp	 ........................	 see Fig.	 PG-105.1

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

FIG. PG-105.3 OFFICIAL L—locomotive boiler symbol
'.SYMBOL FOR STAMP TO stamp ............. 	 .....	 see Fig. PG-105.1
DENOTE THE AMERICAN E—electric boiler symbol^n

SOCIETY OF MECHANICAL	 !lJ stamp .............	 ...	 see Fig. PC- 105.1
ENGINEERS' STANDARD A—boiler assembly symbol	

2FOR WELDED PIPING	 -
stamp ...............	 ......	 see Fig. PG-105.2

PP—pressure piping symbol
stamp........................ see Fig. PG-105.3

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

V	
DENOTE THE AMERICAN

SOCIETY OF MECHANICAL
- ENGINEERS'.STANDARD

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 scoordance with the applicable rules of ANSI
B31.1 and by a manufacturer or contractor in posses-
sion of one of the Code symbols shown in Fig. PG-
105.1 ("S" only), Fig. PG-105.2, or Fig. PG-105.3 and
who has been issued a Certificate of Authorization.
Qualification of welding procedures, welders, 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
organizations which furnish and .install such piping
shall firrniah proper Code certification (PG-104.2) for
such piping including a Manufacturer's Data Report
Form P-4A as required by PO-112.2.5 and PO. 112.3.

109.2 Welded piping, included within the scope of
this Code, over .2 in. pipe size shall be stamped with
the Code . symbol, together with the 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 (427C) the
symbol may be stamped on a nameplate which is
immovably attached by welding, provided such weld-
ing is postweld heat treated, or on a circular metal
band at least % in.. (6 mm) thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping oB 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 R4) 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 billowing
markings:.

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

(2) manufacturer's design or type number;
(3) size-in. seat diameter—in. ((he pipe size of

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

blow);
(S) D.D.--Ib (blowdown--difference between

the opening and closing pressure);
(6) capacity-1b/hr (in . accordance with PG-

67.5 and PG-72, and with the valve adjusted for the
blowdown given in the preceding item);

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

(R) year built, or •tlternatively, a . coding may be
marked on the :valve such that the valve manufacturer
can identify the year built;

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

PFF44 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 PFi-44, except firetube
boilers used for waste heat purposes only, not
equipped for direct firing, need not meet the require-
ments of TablePFT-44 provided the rated steaming
capacity is stamped on the boiler and safety valves or
safety relief valves of the required relieving capacity
are supplied such that the provisions of PG-67.2 are
satisfied.

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

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

PFT48 PEED PIPING

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

481 In vertical tubular boilers the feadwater shall
be introduced at a point not lose than 12 in. (300 mm)
above the..cmwn shect. When the .boiler is .under

feedwater shall not be introduced through.
the openings or :connections used for the ,water
column, the water gage glass, or the gage .cocks. In
closed systems the water may be introduced through
any opening when the boiler is not under pressure.

PFT-49 BLOWOFF PIPING

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

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

GENERAL

PEB-I	 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-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'/2
lb (1.6 kg)/hr/ kW input.
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EXERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION IV

HEATING BOILERS

1960 EDITION
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PREAMBLE

The rules of this Section of the Code cover minimum
construction requirements for the design, fabrication, instal-
lation, and. inspection of steam heating, hot water healing,
hot water supply bo ilers which are dir

ec
tly . fired with o

il,

gas, elec tricity, coal or .other so
li

d or liquid fuels and for
operation at or below the pressure and temperature limits set
forth in this document. Similar rules for lined potable water
heaters sure also included.

The rules are divided into four :major Parts: Part HG,

applying to all mate rials of construc rion ex
cept a9 provided

for in Pan HLW; Pan HF, applying to assemblies fab ricated
of wrought material, except a; p

rovided for in Part HLW;
Part HC, applying to cast iron assemblies; 

an
d Pan HLW,

applying to lined potable water . heaters . Part HF is fu rther
:subdivided into Subpar. HW, containing rules for welded
construction,. and Subpart HS, containing rules for brazed
construction.

The Parts. an
d Subparts of this Section are divided into

Articles. 
Each Article is given a number and a title, as for

example, Pa rt HG, Ar ticle 3, Design. Articles 
are divided

into paragraphs which are given a three -digit number, the
first of which corresponds to the A rticle number, thus, under

Article 3 of Pan HG will be found p aragraph HG-307
Paragraphs are further subdivided into subp aragraphs.
Major .subdivisions of paragraphs are designated by three- or
four-digit numbers followed by a d ec imal point and a digit
or digits. Where necessary , further subdivisions are repre-
sented by lette rs and then by figures in parentheses.: Minor
subdivisions_: of the paragraphs are also represented

lette rs . A reference to one of these p aragraphs in the text of
the Section includes 

all 
of the applicable rules in that

paragraph.. Thus, reference to HG-307 includes a ll the rules
in HG-307.1 through HG-3074

This Section does not contain rules to cover all possible
details of design 

an
d construction. Where complete details

are not given, it is intended that the m anufacturer, subj
ec

t to
the approval of the Autho rized Inspector, shall provide
details of design and construction which w il l be as safe as
otherwise required by these rules.

When the strength of an
y part cannot be computed with a

satisfactory assurance of safety, these rules provide proee-

dures for establishing its maximum . allowable working
pressure.

Register, March, 1982, No. 315
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ARTICLE, 1

SCOPE AND SERVICE; IES'rRiC`I'I®N

HC1100 SCOPE

The requirements of Part HG apply to steam
heating boilers' and hot water boilers 2 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-
vidcd for in Part HLW.

HC-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
sew is caudoned that, ..-ally, water treatment most be
conndered and usually extra provisions for eleanout are necessary.
'As used in this Section, the term "hot water boilers" includes
both hot water heating boilers and hot water supply boiler.

(b) hot water heating boilers for operating at
pressures not exceeding 160 psi (1103 kPa)'and/or
temperatures not exceeding 2WF (121°C), at or near
the boiler outlet;

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

HG-101.2. > Exceptions. Hot water supply boilers
which are directly fired with oil, gas, or electricity are
considered outside the jurisdiction of Section 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.

HG101 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
PixESSURE RELIE G DEVICES

HG400	 PRESSURE RELIEVING VALVE	 of valves will have to he provided than the minimum
REQUIREMENTS	 specified by these rules. In every cave, the requirement

	

HG400.1 Safety Valve Regebe: -rte fur 5t .^at	
ofHG-400.I(e) shall he met.

Boilers	
(e) The safety valve capacity for each steam boiler

(a) Each steam boiler shall have one or more 	
shall be such that with the fuel burning equipment

officially rated safety valves' of thespring pop..type 	
installed, and operated at maximum capacity, the
pressure cannot rise	 kPa

adjusted and sealedto discharge at a 	 thepressure not to	
max um	 pressure.

	

allowable
more than

working 
5 psi (34	 ) above

exceed 15 . psi . (103 kPa). Seals shall be attached in a
im 

manner to prevent the valve from being taken apart 	
di When operating conditions are ed.thechanged, e

without br-lang the seal The safety valves shall be 	
additional boiler heating surface is installed.t ,the valve

arranged so that they cannot be reset to relieve at a	 capacity stall be increased, if necessary, to meet the

higher pressure than the maximum allowable working 	
new conditions and be in accordance with HG-

pressure of the boiler. A body drain connection below	
400.1(e). The additional valves required, on account of

seat level shall be provided by the manufacturer and 	
changed conditions, may be installed on the outlet

this drain shall not be plugged during or after field 	
P'Pmg Provided there is no intervening valve.

installation. For valves exceeding 2 in. (51 mm) .pipe
size, the drain hole or hales shall be tapped not less 	 HG 400.2 Salary Relief Valve Requirements for

then % in. (10 mm) pipe size. For valves 2 in. (51 mm)	 Hot Water Boilers

pipe size or less, the drain hole shall not be less than %	 (a) Each hot water heating boiler shall have at least

in. (6 mm) in diameter.	 one ofScially . rasad. pre
ss

ure relief valve' set to relieve

(b) No safety valve for a steam boiler shall be	 at or below the maximum allowable working pressure

smaller than % in. (I3 mm). No safety valve shall be 	 of the boiler. Each hot water supply boiler shall have

larger than 4% in (114 mm). The inlet opening shall	 at least one officially rated safety relief valve or at least

have an inside diameter equal to, or greater then, the	 one officially rated pressure- temperarure relief valve of

seat diameter.	 the automatic reseatmg typeset to relieve at or below

	

(e) The minim am relieving capacity of valve or 	 the maximum allowable :working pressure of the

valves shall be governed by the capacity marling on	 boiler. Safety relief valves officially rated as to capacity

the boiler called for in HG-530.	 shall have pop action when tested by steam. When

	

(d) The minimum valve capacity in pounds .. fir	 more taut one safety relief valve is used on either hot

hour shall be the greater of that determined by	 water heating or hot water . supply boilers, the addi-

dividing the maximum Btu (joule) :output at the boiler 	 tional valve or valves shall be officially rated and may

nozzle obtained by thefiring of any fuel for which the	 he set within a range not to exceed 6 psi (41 kPa)

unit is installed by 1000, or shall be determined on the	 above the maximum allowable working pressure of the

basis of the pounds of steam generated per hour par	 boiler up to and including 60 psi (414 kPa) and 5% for

square foot of boiler heating surface as given in Table 	 those having a.maximum allowable working pressure

HG-400.1. In many cases a greater relieving capacity exceeding 60 psi ( 4 1 4 On). Safety relief valves shall be
spring loaded. Safety :relief valves shall be so aranged
that they cannot be reset at a`higher pressure than the

L --V" stamped safety nivn chat have been toted and c=.fied m
maximum permitted by this paragraph.

acco d— nth the r>d. of Secnea 1 may ba —pted tar	 (b) No materials liable to fad due to deterioration
iwt.Us— on Samoa IV bale—	 or vulcan iza tion when subjected to Saturated steam
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ARTICLE 4 — PRESSURE RELIEVING DEVICES 	 EIG-400 .2-11G	 .3

TABLE _HG400.1 changed conditions,' may be installed on the outlet
MINIMUM POUNDS OF STEAM PER HOUR piping provided there is no inte rvening valve.
PER SQUARE FOOT OF HEATING SURFACE (f) Safety relief valve capacity for each boiler with a

Firetube	 Wate rtube single safety relief valve shall be such that, with the

Boller Heating Surface 	 Boilers	 " ' goners . fuel burning equipment installed and operated at
..maximum capacity, the pressure cannot rise more

Hand fired	 §	 = 6 than 10% above the .maximum allowable working
Stoker 

fi
red	 t	 a pressure. When more than one safety re lief valve is

Oa, gas, or pulverized
fuel fired	 a	 30

used, the overpressure sha
ll
 be limited to 10% above

Watemall heating surface: the set pressure of the highest set valve allowed. by
Hand 

fi
red	 a	 e HG400.2(a).

Stoker fired	 10 	 12
011, gas, or pu lverized

fuel fired	 14	 16 HG-400.3	 Safety and Safety Relief Valves for

NOTES Tanks and Heat Exchangers
(1) When a boiler is fired only by a gas having a heat value not in (a) Steam to Hot Water Supply. When a hot water

excess of 200 Btu/cu it, the minimum safety valves or safety supply is heated indirectly by steam in a coil or pipe
relief

hand fir
ed ho

lle
r
s

lle 
above.

 opacity may be based on the values given
for	 fired hollers within the service 

li
mitations set forth in HG-101, the

(2) The minimum safety valve or safety relief valve relieving capacity .pressure of the steam used sha
ll
 not exceed the safe

for electric boilers shall be 3 1/, lb /hr/kW Input. working pressure of the hot water tank, and a safety
( 3) For heating surface determination, see 4 13403.

relief valve at least 1 in. (25 . mm) in diameter, set to
relieve at or .below the maximum allowable working
pressure of the tank, shall be app lied on the tank.

temperature corresponding to capacity test pressure (6) High-Temperatu re Water to Water Neat Ex-

shall be used for any part. changer
.2 When high-temperature .water is circulated

(c) No safety relief valve shall be smaller than % in. through the coils or tubes of a heat exchanger to warm

(19 mm) nor larger than 4%-in. (114 mm) standard water for space heating or hot water . supply, within the

pipe size except that boilers having a heat input not service	
li
mitations set forth m-HG-101,	 the .heat

greater than 15,000 Btu/hr (4395 W) may be equipped exchanger shall he equipped with one or more

with a rated safety re
li
ef valve of Yin. (13 mm) officially rated safety re lief. valves, set to relieve at or

standard pipe size. The inlet opening sha
ll
 have an below the maximum a llowable working pressure of the

inside diameter approximately equal to, or greater heat exchanger, and of; su^Gcient: :rated capacity to

than, the seat diameter. In no ca	 sha
ll
 the minimumse prevent the heat . exchanger pressure from rising more

opening through any part of the valve be less than 4 than 10% above the maximum allowable working

in. (6 mm) in diameter or its equivalent area, pressure of the vessel.

(d) The	 required	 steam	 relieving	 capacity,	 in (c) High. Temperature -Water., to Steam Heat Ex-

pounds per hour, of the pressure relieving device or changene When high-temperature water. is circulated

devices on a boiler sha
ll
 be the greater of that through the coils or tubes of 	 heat exchanger to

determined by dividing the maximum output in Btu generate low-pressure steam, within the servi ce limita-

(joules) at the boiler nozzle obtained. by the firing of dons set forth in HG-101, the beat exchanger shall be

any fuel for which the unit is insta
ll

ed by 1000, or equipped with one or more officially rated safety

shall be determined on the basis of pounds of steam valves, set to relieve at a pressu re not to exceed 15 psi

generated per hour per square foot of boiler... heating (103 kPa),. and of sufficient rated capacity to prevent

surface as given in Table HG400.1. In many :cases a the heat '. exchanger pressure from rising more than S

greater relieving capacity of valves will have to be psi (34 kPa) above the maximum a llowable working

provided than the minimum specified by these rules. pressure of the vessel. For heat exchangers requiring

In every case, the requirements of HG-400.2(f) sha
ll steam pressures greater than IS psi (103 kPa), refer to

be met. Section I or Section VIII, Division 1.

(e). When ,:operating conditions are changed,	 or
additional boiler heating surface is installed, the valve
capacity shall be increased, if necessary , to meet the
new conditions and shall be in accordance with HG- %suggated installa tion practices 	 the secondary side of heat
400.2(f). The additional valves required, on account of exchangcn.
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ARTICLE 4 — PRESSURE. RELIEVING DEVICES

HG-402 DISCHARGE CAPACITIES OF
SAFETY AND _SAFETY .RELIEF
VALVES

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

tl

FIG. HG-402 OFFICIAL: SYMBOL FOR STAMP TO
DENOTE THE AMERICAN SOCIETY :OFMECHANICAL

ENGINEERS' STANDARD

providing the lifting lever is permanently attached to
the valve, or, when desirable . because of size, all or
part of the required markings may be stamped, cast or
etched on  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 is

set to blows);
(e) capacity	 lb/hr, or capacity

Btu/hr in accordance with HG- 402.3;
0 year .built or alternatively, a-coding may be

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

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

HG406 VALVE REPLACEMENT

Safety valves and safety relief valve requiring
repairs shall be replaced with a new valve or repaired
by the manufacturer.
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ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLSI

HG-600 FOR STEAM HEATING BOILERS

HG-601 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
a 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 shell be not less than a in. (6
mm) standard pipe size, but where steel or wrought
iron pipe or tubing is used, they shall be not less than

in. (13 mm) standard pipe size. The minimum size
of a siphon, if used, shall be;% in. (6 mm) in inside
diameter. Ferrous and nonferrous tubing having inside
diameters at least equal to that of standard pipe sizes
listed above may be substituted for pipe.

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

IIG-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%z in. (13 mm)
pipe size, with the lower fitting provided with a drain
valve of a type having an unrestricted drain opening
not less than % in. (6 nuu) in diameter to facilitate
cleaning. Gage glass replacement shall be possible

under. pressure. Water glass fittings may be attached
directly to a boiler.
:Boilers <having an internal vertical height of less

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

(b) The lowest visible part of the water gage glass
shall be at least I 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 testS2
showing its suitability as a permanent marking for the
application. This .marker shall be visible at all times.
Where the boiler is shipped with a jacket, this marker
may be located on the jacket.

NOTE: Trwparent material other than glass may be used for the
water gage provided unit 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

!Tail equipment to he installed prior to operation. 	 'E.xample of a nationally recognized standard is ANSI Z21.13

Regit,ter, March, 19152 I?« .il
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-402 DISCHARGE CAPACTPIES OF 	 -
SAFETY AND SAFETY RELIEF
V^LVES

1113402,1 Xalve Markings, Each safety or safety
relief valve shallhc plainly marked by the manufac-
turer in such a way that the markings will not be
obliterated to service. I'll markings shall be cast or
stamped on the valve body or on the lifting lever,

V

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

ENGINEERS STANDARD

f 

r, providing the lifting lever is pertinently attached to
the valve, or, when desirable because of sin, 

all 
or

part of the required markings may be stamped, castor
etched. on a plate or plates, each securely fastened to

the valy; body, lever, or other permanent part of the
valve, and such markings shall include the following:

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

(b) manufsctureds design or type number,
(e) size ^ in. (the pipe size of the inlet);
(d) pressure _ psi (t ire pressure at which it is

set to blows);	 -
(e) capacity — Ib/Inq	 capacity

Btu/hr in accordance with HG-44)2.3;
(t) year built or alternatively, a coding may be

marked on the valves such that the valve manufic-

turer can identify the year built;
(g) ASME symbol as shown In Pig. HG-402.

HG-406 VALVE REPLACEMENT

Safe
ty
 valves and safety re lief valves requiring

repain sha
ll
 be replaced with a new valve or repaired

by t his manufactu
re

r.

Register, March, 1982, No. 315
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HG-6U41G-a05	 SECTION IV — PART 110

electrical power cutoff so located as to automatica
ll

y
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 elect ric boilers . having
a normal water content not exceeding 100 gal (379 1)
sha

ll
 be equipped with a pro tective shield

HG-M WATER COLUMN AND WATER
LEVEL CONTROL PIPES

(a) The minimum size of ferrous or nonfer
ro

us
pipes connecting a water column to a stem: boiler
shall be l in. (25 mm). No outlet connections, .except
for damper ..regulator, feedwater regulator, steam

or apparatus which does not permit the camps
of any steam or water except for annua lly operated
blowdowos, shall be attached to a water column or the
piping connecting a water co lumn to a boiler (am HG-
705 for introduction of feedwater into a boiler). If the
water column, gage glans, 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 shall be .placed in such pipe, and across or
equivalent fitting to which a drain valve and Piping
may be attached shall be placed in the water piping
connection at .every . right angle tutu to facilitate
cleaning. The water column drain pipe and valve sha

ll

be not less than s/̀  in. (19 ma) pipe size.
(b) The steam connections to the water column of a

horizantal 11rembe wrought boiler shall be taken from
the top of the shall or the upper part of the h ead, and
the water connection shall betakm from a point not
above the center line of the shell. For a cast iron
bo

il
er, the steam connection to the water column shall

be taken from the top of an and section or the top of
the steam header, and the water connec

ti
on aha ll be

made on an end . section not lea than 6 in. (132 mm)
below the bottom connection to the water gage glass.

HG-606 PRESSURE CONTROL

Each automa
ti
cally fired steam bo

il
er sha

ll
 be

.protected from ov	 are by two
controls.

(a) Each individual automatically fired steam boiler
shall have a safety limit control that will cut off the
fuel supply to prevent steam pressure from exceeding
the 13 psi (103 kPa) maximum allowable working
pressure of the boiler. Each control shall be con-
structed to prevent a pressure setting above IS psi (103
kPa).

Register, March, 1982, No, 315
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(b) Each individual steam bo iler or each system of
commonly connected steam bo ilers sha

ll
 have a

control that will cut off the fuel supply when the

pressure reaches an operating limit, which shall be less
than the maximum a

ll
owable pressure.

(c)Shutoff valves of any type shall not be placed in
the steam pressure conn ection between the boiler and
the controlsdescribed in (a) and (b) above, These
cont rols sha

ll
 be protected with a syphon or equivalent

means of maintaining a water seal that wi ll .prevent
stem from entering the control. The connections to
the boiler sha

ll
 not be less than %4  in. (6 mm) standard

pipe size, but where steel or wrought iron pipe or
tubing is used, they shall not be lea than % in. (13

mm) standard pipe size The minimum size of a
syphon shall be r/4 in. (6 mm) standard pipe size or sA
in. (10 mm) O.D. nonferrous tubing.

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

FEEDING DEVICE

(a) Eech automatica
ll

y fired stem or vapor-system
boiler shall have an automatic low-water fuel cutoff sa
located as to automatically cut off the fuel . supply
when the surface of the water fa lls to the lowest visible
part of the water gage glass. If a water feeding device
is installed, it sha

ll
 be so constructed that the water

inlet valve cannot feed water into the bo
il

er through
the float chamber and so located as to supply requisite
feedwater.

(b)Such a fuel cutoff or water feeding device may

be attached directly to a to iler. A fuel cutoff or water
feeding device may also be installed in the tapped
openings.. available for attaching a water glaw direct to
a boiler, provided the comnections are made to the
boiler with nonferrous ten or Y's not lea than Y^ in.
(13 mm) pipe size between the bo

il
er and the water

glass so that the water glass is attached directly and as
close as possible to the bo iler, the ran of the tee or Y
sha ll take the water glass fittings, and the side outlet or
branch of theta or Y shall take the fuel cutoff or
water feeding device. The ends of all nipples sha

ll
 be

reamed to full-size diameter.
(c) Fuel cutoffs and water feeding devices embody.

ing a separate chamber shall have a vertical drain pipe
and a blowoff valve not less than 3/ in. (19 mm) pipe
size, located at the lowes t point in the water equalizing
pipe connections so that the chamber and the equaliz.
ing pipe can be flushed and the device tes ted.
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS	 HGfi10-HG-632

HG-610 FOR HOT WATER BOILERS

HG-611 PRESSURE OR ALTITUDE GAGES

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

(b) The scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than
1% nor momthan three tines the pressure at which
the safety relief valve is set.	 -

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

HG-612 THERMOMETERS

Each hot water boiler shall have a thermometer so
located and connected that it shall be easily readable
when observing the water pressure or altitude.. The
thermometer shall be so located that it shall at all
times indicate the temperature in degrees Fahrenheit
of the water in the boiler at 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 automatically fired hot water
boiler shall have a safety limit control that will cut off
the fuel supply to prevent water temperature from
exceeding the maximum allowable temperature of
250'F (121'C) at the boiler outlet. This water tempera-
ture safety control shall be constructed to prevent a
temperature setting above 250'F (121'C).

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

HG-614 LOW -WATER FUEL CUTOFF

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

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 lieu of the low-water
fuel cutoff required in (a) above to automatically cut
off the fuel supply when the circulating flow is
interrupted.

HG-620 FOR ALL BOILERS

HG-621 INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED -INSIDE
BOILER JACKETS

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

HG-630 ELECTRIC WIRING

HG-63} ELECTRICAL CODE
COMPLIANCE

All fleld 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

Register, March, 1982, No. 315
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ARTICLE 6 — INSTRUMENT'S, FITTINGS, AND CONTROLS	 HG-610-HG-632'

HG-610	 FOR HOT ; WATER BOILERS cutoff which has been designed. for hot water service,

TTUHG•611	 PRESSURE OR ALTDE GAGES and it shall be so located as to automatically, cut off
the fuel supply when the surface of the water falls to

(a) Each hot water boiler shall have a pressure or the level established in (b) below (see Fig. HG-703.2).
altitude gage connected to it or to its flow connection (b) As there is no normal waterline to be main-
in such a manner that it cannot be shut off from the tained in a hot water heating boiler, ,, my location of
boiler except by a cock with tee or lever handle, placed the -low-water	 fuel	 cutoff	 above	 the	 lowest	 safe
on the pipe near the gage. The handle of the cock shall permissible	 water	 level	 estehlishcd, by	 the	 boiler
be parallel to the pipe in which it is located when the manufacturer is satisfactory.
cock is open. (c) .A coil-type_ hoilcr or a 	 vatertube boiler with

(b) The scale on the died of the pressure or altitude heat input greater than 400,000 Btu/hr (117.2 kW)
gage shall be graduated approximately to not less than requiring forced circulation to prevent overheating of
1% nor more- than three times the pressure at which the coils or tubes `shall"°'have a'flow-sensing device
the safety relief valve is set. installed in the outlet; piping in lieu of the low-water

pre(c) Piping or tubing for	 ssure• or altitude-gage fuel cutoff required An (a) above to automatically cut
connections shall be of nonferrous metal when smaller off the fuel	 supply	 when	 the circulating	 flow	 is
than I in. (25 mm) pipe size. interrupted.

HG-612	 .THERMOMETERS HG620	 FOR ALL BOILERS

Each hot .water boiler shall have a thermometer so HG-621 	 INSTRUMENTS, FITTINGS, AND
located and connected: that it shall be easily . readable CONTROLS MOUNTED INSIDE
when observing the water pressure or altitude. The BOILER JACKETS
thermometer shall be so located that it shall at all t 	 tt

Any or all instruments, fittings, and controls re•times indicate the temperature in degrees Fahrenheit quired by these rules may be installed inside of boilerof the water in the boiler at or near the outlet. jackets provided the water gage on a victim boiler is
accessible without the use of :tools and provided the
water: gage and pressure gage on a steam boiler or the

HG-613	 TEMPERATURE CONTROL thermometer and pressure gage on a water boiler are
Each automatically fired hot water boiler shall be visible through an opening or openings at all times.

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

(a) Each individual automatically fired hot water HG-630	 ELECTRIC WIRING
boiler shall have a safety limit control that will cutoff HG-631	 ELECTRICAL CODE
the fuel supply to prevent water temperature from COMPLIANCEexceeding the maximum allowable temperature of -	 -
25(rF (121 •C) at the boiler outlet. This water tempers . All field wiring for controls, heat generating appa-
Lure safety control shall be constructed to prevent a ratus, and other appurtenances necessary for the
temperature setting above 250'F (121 •C). operation of the boiler or boilers should be installed in

(b) Each individual hot water boiler or each system accordance with the provisions of the National Elcc•
of commonly connected boilers without intervening tric Code and/or should comply with the applicable
valves shall have a control that will cut of the fuel local electrical codes. All boilers supplied with factory
supply when the water temperature reaches an operat• mounted and wired controls, heat generating appa-
ing limit, which sha1J% be less than the maximum ratus,	 and other appurtenances necessary 	 for the
allowable temperature: 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-f40.

HG•614	 LOW-WATER FUEL CUTOFF

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

HG-632	 TYPE. CIRCUITRY TO HE USED
--

(117.2 1,W) shall have an automatic low-water fuel Whether field or factory wired, the control circuitry -
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HG432—HG-640	 SECCION IV.— PART HG

shall be positively grounded and shall operate . at ISO V HG-634	 SHUTDOWN SWITCHES AND
or less. One of the two following systems may be CIRCUIT BREAKERS
employed to provide the control circuit:

(a) 71vo- Win Nominal 120 V System With Separate
°` manually operated remote heating plant shun

Equipment Ground Conductor
ordown s	 or circuit breaker should be located justswitch

(1) This system shall consist ofthe line, neutral,
outside the boiler room . door and marked for easy

and equipment ground conductors. The control panel
identification. Consideration should also be given to 

frame and associated control circuitry metallic enclo-
the type and	 of the	 to safeguardng.fIlocation

surd shall be electrically continuous and be bonded to

room
.tampering.	 the boiler room tenor is on the

the equipment ground conductor.
building	 thebuddlag exterior .the . switch should be located just

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

neutral conductor shall be bonded together . at their
boiler room. then should be a switch located at each

origin in the electrical system as required by the
door. 

NEC,'
(3) The line 'side ofthe control circuit shall be HG440	 CONTROLS AND HEAT

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

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

(1) The two-wire control circuit shall be obtained safeguard) safety controls, safety limit switches, and
from the secondary 	 of an isolation transformer. burners or electric elements as required by a nationally
One win from the secondary of this transformer shall recognized standard.t
be electrically continuous and sha g be bonded to a (b) The symbol of the certifying orpanira tion'
convenient cold water pipa, All metallic enclosures of which has 	 such equipment as having
control components sball be securely bonded to this complied with a nationally recognized standard: shall
ground control circuit :wire. Ile primary : side of the be affixed to the equipment and shall be considered as
isolation transformer : will normally be a two-wire evidence that the mat was manufactured in accor-
source with a —tential of 230 or 208 V.or 440 V. dance with that standard

(2) Both sides of the two-wire 	 circuit
shall be ftsed The hot leg on the load side of t

hall	
he

isolation ttansformer s	 be ftised as .:small as
practicable and in no cnm fitaed above the rating of the
isolation transformer.

HG-633 LUvffr CONTROLS <'

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

'Sea Appaodi: H.

'8aamplw of thaw drima0y rwep and sus u —
A naim Natural Swoduda 221.13.1, Courol Heating Gas

APO— Vahma L Strom ud Hot water Balm.__
Atom— National Staaduda 211.17. Gamwtic Go Coavaaon

Bamm
Uudarsrrmn' Lab—wr^ Ira, UL 29q Sb iuda far Safety,

oil 110
Uoderwrit=V Laboruonm Inc.. UL 573. Elwvic Space

Haring Bquwp t.
Undawriten' I+bxuori Inc.. UL 726, Standards for Way,

Oil Fired Bona Aaembi-
Uedwwriten' Lahoutuim la., UL 795, &b Urda for Wary

Comm:adaV—[miumLi GrHwmg Pquipo—L
sA —bfs a rgaziamn u am that pa is uniform testing,
mnatk"' end Wring prooaduta nod. subWhed, turiooally
wooVand amda is and that u ameptable to Iha authorities
having jmiedlmioa.
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ARTICLE 7

INSTALLATION REQUIREMENTS

HG-700 1NSIALLATION REQUIREMENTS,
ALL BOILERS

HG-701 MOUNTING SAFETY AND -
SAFETY RELIEF VALVES

HG-701.1 Permissible' Mounting. Safety valves
and safety relief valves shall be located in the top or
side' of the boiler. They shall be connected directly to
a tapped or flanged opening in the boiler, to a fitting
connected to the boiler by a short nipple, to a Y-base,
or to a valveless header connecting steam or water
outlets on the same boiler. Coil or header type boilers
shall have the safety valve or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be installed with their spindles
vertical. The opening or connection between the boiler
and any safety valve or safety relief valve shall have at
least the area of the valve inlet.

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

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

(b) When a Y-base is used, the inlet area shall be
not less than the combined outlet areas. When the size
of the boiler requires a safety valve or safety 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, d irectly attached, or
mounted on a Y-base.

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

'The top or side of the boiler shall mean the highest practicable
pan of the boiler proper but in no eau shall the safety valves or
safety relief valves be located on the boiler below the lowest
permissible water level.

HG-701.4 -- .Prohibited Mounduga. 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 Valve Dis-
charge Piping

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

(b) The discharge from safety : or safety relief valves
shall be so arranged that there will beano 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 'reduce 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 z when

-Regardless of type of connection used, the term "swing joints"
cans arrangements of pipe and fittings,

s
uch as illustrated in

Figs. HG-703.1 and HG-703.2, which allow the piping to expend
without imposing excessive force on the boiler.
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`.Fla. IIG703 . 1	 SECPION IV — PART HG

See

Haan supply maims

HG-710.4
Make this pipe Same dseaa boiler outlet—
offsat to cl ear fiw aullai end wtmit rmiaht
vertical anon

ASME platy, va lve	 h'

bourn ope two
return openingi;

capped or

shipped t
t...	 1
	

O

In for common header

gwlla.r or drip

	

/	 I f..dwesef pravhy realm \ blwmff valve'
or pump tllsdtarga

12 in. minimum

	

Feadwelar m m Pump	 return 	nloop 	 I —	 pip. else O Mould never 
be lea ten

	

Naharpe p ^ np me/ 	 short nipple d EO d - B , elbow,	 but Paw last that % of return loop connection AU

	

b• carytWed alr^q [m	 not I—th_.la.:_viP "rnlse".
hail.f serum h..trn M

	

drntm-	
water level

under some 
	 ®	 ^`el

	

Nr
	 ^1	 `UPS	 •The rorn b —fib va lve as used In this

ww	 adoe, may cause 	 I	 vt0	 S . m—..If of.—" valves ,

	

pWacdenabl. 1" or 	 ]_^
water he	

''a ^t\aPe	 d , v.IVse, end pipe connacnom
rrrrnar. 1

©	 wrble dhn.mion depend.
on bail v des ign

0 return header

to bairn

NOTES:
(1) Return loop sp nacbon wtta dk,.!Vaad to eliminate necessity of check valves on arcvhy retu rn

systems, but in some loca l itie s o chock vclvo Is a knel t mquirarneirt.
121 When pump diachow rtiphl0 ucssdo 26 % install swing check votves at pump. discharge....:.
(3) R pump d ischarge is Import 	 rwrmal boiler	 Ins, Instal l a spring-loadod check va lve

at n atum header and at pump . discharge.
(4) Where supply preaures arm adequate, makeup water may be . Introduccd dlrc&N to a boiler

through an independe nt connection. Sao HG-706.
(6) Retu

rn connections shown fore multiple ba lker installation may not always insure that the
system will operate properly. In order to maintain proper water levels in multiple boiler installa-
tions, it may be necessary to install supplementa ry controls or su itable devices.

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

Rim
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ARTICLE 7 — INSTALLATION REQUIREMENTS	 Fig. IiG•703.2

manual air vent, if used

expansion tank

heating supply	 ahernae makeup water

.a—
	 0°°	 fead to system

drain valve with suitable vent

Sea HG-710.4	 I
pre sure-reducing

valve
manual
air vent

manual air vent	 ^-
common supply header

alternate low water	 monuaI air vant	 r manual air vent
cutoff location (Note 1) 	 ^— 

onuol connactlon
to boil.,	 alternate low water

ASME relief valve	 cutoff location (Note 1)

capped or
to o

plugged T's	
pen drum

heeling system
I	 Mali water to sy stem

return

common return	 preaure+educing valve

See HG-710.4	 heatler (Note 21

Boiler with Two Return Opanings 	 7'	 Boller wlth Ona Return Opanlrsg

blowoff valve (Note 3) 	 bits—ft valve (Nola 3)

NOTES:
(1) Recommended control. See HG614. Acceptable shutoff valves or cocks in the connecting

piping may be Installed for convenience of control te st
ing and/or serv ice.

(2)The common return header stop valves may be loca ted on either sid	 valve .
(3	

of the check valv.
(31 The term blowoff wilm as used In his Section means all blowo ff valves, drain valve., and

pipe connections

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

Register, March, 1982, No. 315
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HG-703.1-RG709.2	 °' SECTION IV — PART HG

boilers are installed in batter, so there will be no TABLE HG-709.1

undue strain transmitted to the boilers. Sec Figs. HG- EXPANSION TANK CAPACITIES FOR GRAVITY

703.1 and HG-703.2 for typical schematic arrange- HOT WATER SYSTEMS

meats of piping incorporating strain absorbing joints Based on two-pipe system with average outing water..

for steam and hot water heating boilers.
temperature 170°F, :using cast Iron column radiation
with heat emission rate 15. Btu/hrq ft equivalent

HC-703.2	 Return Pipe C ninections direction radiation

(a) The return pipe connections of each :boiler butalkd Equtvrs:.nt 	 Tour Capacity,
supplying a gravity return steam heating system shall Direct RrdisLIw, r se, it	 gal
be so arranged as to form a loop substantially as
shown in Fig. HG-703.1 so that the water in each Up to	 350	 I9
boiler carrot be forced out below the safe water level. Up to	 450	 21

(b) For hand-fired boilers with a normal grate line, UP to	 650	 24

the recommended pipe sizes deedled as "A" in Fig.
up to	 00	 30
Up to 1100

HG-703.1 are 1% in. (38 tram) for 4 se, ft (0.0037 me) Up to 14
00

400	 40
or less &eboa area at the normal grate line, 2% in (64 up to 1600	 2-30

mm) for area more thin 4 sq ft (0.0037 mi) up to 14.9 u p to 1900	 2-30

aq ft (0.138 mo), and 4 in. (102 mm) for 15 sq ft (0,139 0p. to . 2000	 2-35

m2) or more.
UP to 2400	 2-40

(c) For automatically 0red boilers which ,do not NOTE;
have a normal grate line, the recommended pipe . sizes (1) For mte s with more than 2400 sq it of ketanad "Wv&Wrt
detailed as "A" in Fig. HG-703.1 are 1% ice. (38 mm) direct water radiation, the required capacity of the 0.14w tark

:	 ywa be Increased m the bash of I gal tank capacity /33 sq it of
for boilers with minimum safety valve relieving additional pwvaten dkect radiation.
capacity 270 lb/hr (1130 kg/ht) or less, 2% in. (64
aim) for boilers with minimum safety valve relieving
capacity him 271 to 20DO lb/hr (1137 to 9060 kg/hr)
inclusive, and 4 in. (102 mm) for boilers with more
than 2000 lb/hr (9060 kg/hr) minimum safety valve
relieving capacity.

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

HG-705 FEEDWATER CONNECTIONS

(a) Feedwater, makeup water, or water treatment
shall be introduced into a boiler through: the return
piping system. Alternatively, makeup water or water
treatment may be introduced through an independent
connection. The water flow from the :'independent
connection shall not discharge directly against parts of
the boiler exposed to direct radiant hat from the Bra
Makeup water or water treatment shag : : not .:be
introduced through openings or connections. provided
for inspection or clesning, 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 heater for oil or other liquid harmful to boiler
operation shall not be installed directly in the steam or
water space within a boiler.

(b) Where an external type heater for such service is
used, means shall be provided to prcvetit the inuoduc-
tion into the boiler of oil or othu 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 fluid relief columns shall be so installed
as to prevent freezing under normal operating condi-
tions.

HG-709.1 System With Opm Expansion 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 0xture or the base-
ment.

HG709.2 Closed 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 	 1143 .709.2-1143710.4

TABLE HG-709.2	 expansion of the water, the safety .relief valve may lift
EXPANSION TANK CAPACITIES FOR FORCED 	 periodically. If an expansion tank is provided, it shall

HOT WATER SYSI EMS	 be constructed in accordance: with Section VIII,
Based on average operating water temperature 195oF, 	 Division r, 1, for a:;maximum allowable working pres-
a BII pressure 12 psig, and maximum operating pressure 	 sure equal to or greater than the water heater.. Except

30 psig	 for prepressuriztd tanks, .provisions shall be made for

System volume[	 Tank Capacity,	 draining the tank without emptying the system. See
gal	 gal	 Fig. HLW-703.2 for a typical acceptable installation.

100	 15

200	 30

300	 45

400	 60

500	 75

1000	 150
2000	 300

NOTE:
(1) Includes volume water In boner, radlation, aM plplrp, not

InelMing expanslon tank. A procedure fcr estimating system

volume and for determining expansion tank sixes for other design
cond itions may be referred to In Chapter 10 of the 1964 edition
of the ASHRAE Guide and Data Book Apnlicatlons.

cushion sha
ll

 be installed that will be consistent with

the volume and capacity of the system, and it sha
ll

 be
suitably dcsig5 d for a hydrostatic ILSt pressure of 2^
tion. the allowable working pressure of the system.
'Expansion tanks for systems designed to operate above
30 psi (207 kPa) sha

ll

 be constructed in accordance
with Section VIII, Division 1. Provisions shall be
made for draining the tank without emptying the
system, except for prepressurized tanks.

HG-709.3 Mhthaum Capacity of Closed Type
Tank. The minimum capacity of the closed type
expansion tank may be determined from Tables HG-
709.1 and HG-709.2 or from the fo llowing formula
where the necessary informa tion is available:

V, _ ((0.00041T - 0.0466)V,ll((Pa /Pr) - (P,IP,)l

where
V, - minimum volume of tanks, gal
V, - volume of system, not including tanks, gal
T = average operating temperature, T

Pe = atmospheric pressure, psi
Pf = flB pressure, psi
Pe = maximum operating pressure, psi

HG-709.4 Provisions 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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11 13-710 STOP VALVES

HG-710.1 For S hin gle Steam Bo ilers. 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 Mul tiple Boiler Installations. A
stop valve sha

ll
 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 Valve(s)
(a) All valves or cocks shall conform with the

applicable portions of HF-203 and may be ferrous or
nonferrous.

(b) The minimum pressure rating of a
ll 

valves or

cocks sha
ll
 be at least equal to.. the . :pressure stamped

upon the boiler, and the ,temperature rating ofsuch

valves or cocks, .̀ including : all : internal components,
sha

ll
 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 valves or cocks with stems or spindles shall
have adjustable pressure type packing glands and, in

addition, all plug type cocks sha
ll
 -befequippedwith a

guard or gland. The plug or other operating mecha-

nism sha
ll
 be distinctly marked in -dine with the

passage to indicate whether it is opened or closed.
(e) All valves or cocks shall have tight closure when

under boiler hydrostatic test pressure.
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HG-.710.5-HG-723.3	 SEC ON IV — PART HG

HG710.5	 Identification of Stop Valves by Tags. TABLE HG-715

When .stop valves are used, they shall be properly SEZE OF BOTTOM BLOWOFF 7 PIPING

designated substantially as follows by tags of metal or AND :VALVES

other durable material fastened to them: Mlnimorn Required

Supply valve - Numb () Safety or Safety Relief Valve Capacity, 	 Valves
to of steam I hr (Note (2)1 	 Site, In,

Do Not Close without Also
Closing Rerun Valve - up to	 500

Numba O 501 to 1250	 1
1251 to .2500	 Yye

Return Valve _ Nomb er ( ) 2501 to 6000	 1%

Do Not Cl.. without A)m
6001 and larW	 2

Cladog Sappily valve - NOTES:Number ( ) (3) Tice term b(ovoff valve as mad in this Section means all blovvWf
Valves, drain vales, and pipe connections.

(2) To determine the dlWarw Capacity of safety relief valves in
terms of Stu, the rellevitq capacity in Ib of	 su vn/hr	 Is

HG-715	 BOTTOM 13LOWOFF OR DRAIN
multiplied by 1000.

VALVE

(a) . Each boilers shall have a bottom blowoff or
drain . pipe . connection fitted with a valve or cock
connected with the Iowan water ..space practicable,
with the minimum size of blowoff piping and valves as
shown in Table HO-715. Drain and blowoff valves
may be installed in the piping adjacent to the bailer as
shown in Fip. HO-703.1 and FIG-703.2.

(b) Any discharge . :piping .connected 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 socks &hall be equal to the
pressure stamped on the boiler but in no case less than
30 psi (207 kPa).. Thetemperature rating of such
valves and/or cocks shall be not lets than 25TF
(121-C).

HG-720	 SETTING

Boilers of wrought materials of the wet-bottom type
having an external width of over 36 in. (914 mm) shall
have not less than 12 in. (305 mm) between the bottom
of the boiler and	 the	 goorline,	 with access for
inspection. Whm the width is 36 in. (914 mm) or less,
the distance between the bottom of the boiler and the
floodine shall be not less than 6 in. (152 am), .except
that, when any .pact of the wet bottom is not farther
from an outer edge than 12 is (305 mm), this distance
shall be not lest than 4 in. (102 mm).

sBW= haviul a capadry of 25 pl (95 0 or Im are exempt from
tba above roquiremeam except dw am mot have a % in. (19
mm) pipe situ minimum drain valve

Register, March, :1982, No. 315
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ASME BOILER AND PRESSURE VESSEL CODE

SECTION .VIII

PRESSURE VESSELS

1980 .EDITION
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INTRODUCTION

-	 SCOPE primary function is the transport of fluids from one
location to another within a system of which it is an

U-1	 SCOPE, integral part, that is, piping systems;.,
'(a) For the scope of this Division, pressure vessels (S): piping components,	 such	 as pipe,	 flanges,

-	 are containers for the containment of pressure, either bolting, gaskets, valves, expansion joints, fittings, and
internal or external. This pressure may be obtained the pressure-containing parts of other components,
from an external source, or by the application of heat such	 as	 strainers	 and	 devices	 which 'serve	 such

from a direct or indirect source, or any combination purposes as mixing, separating, snubbing, distributing,

thereof. and .metering or controlling	 flow,	 providing that

(b) This Division is divided into three Subsections. pressure-containing parts of such components are
Subsection A consists of Part UG, covering the genemlly recognized as piping components or accesso-

general requirements applicable to all pressure vessels. des
Subsection B covers the specific requirements that are (6) vessels with a nominal water—containing ca-

applicable to the various methods used in the fabrica- pacity of 120 gal (454 1) or less for containing water'

tion of pressure vessels. It consists of Parts UW, UF, under pressure, including those containing air, the

and UB, dealing with welded, forged, and brazed compression of which serves only a . cushion

methods, respectively. Subsection C covers specific (7) a hot water supply storage tank heated by

requirements	 applicable	 to	 the	 several	 classes	 of steam or any other indirect means when none of the

materials	 used	 in ;pressure vessel 	 construction.	 It following limitations is exceeded:

consists of Parts UCS, :UNIT, UHA, UCI, UCL, UCD, (a) a heat input of 200,000 Btu/hr (58.6 kW)

and UHT, dealing with carbon and low-alloy steels, (b) a water temperature of 2I0'F (99'C)
nonferrous metals, ..high-alloy steels, cast iron, clad (c) a nominal water-containing capacity of 120
and lined material, cast ductile iron, and ferritic steels gal (454 1)
with properties enhanced by heat treatment, respec- (8) vessels having an internal or external operat-

tively.	 - ing pressure [see 3 . 1(f)] not exceeding 15 psi (103 kPa)

(c) The following classes of vessels are not consid- with no limitation on size [see UG-28(e)]

ered to be within the scope of this Division: (9) vessels	 having	 an	 inside	 diameter,. width,

(1) those within the scope of other Sections height, or cross section diagonal not exceeding 6:in.

(1) fired process tubular heaters (152 mm), with no limitation on length of vessel or

(3) pressure containers which are integral parts pressure
or components of rotating or reciprocating mechanical (d) The rules of this Division have been formulated
devices, such as pumps, compressors, turbines, genera- on the basis of :design principles . and construction

tors, engines, and hydraulic or pneumatic cylinders practices applicable to vessels designed for pressures

where	 the	 primary design	 considerations	 and/or not exceeding 3,000 psi (20 670 kPa). For pressures

stresses are derived from the functional requirements above 3,000 psi (20,. 670 kPa), deviations from and

of the device additions to these rules usually are necessary to meet

(4) except as covered in U-I(f), structures whose the requirements of design principles and construction
practices for these higher. pressures. Only in the event
that	 after 	 applied	 these	 additional	 design

'In those apphnti— where Were arc Inws or n,jrd uom issued principles and construction: practices the vessel still
by Municipal, State. Provincial or Federd Authorities, covering

.:pressure vmels, there laws or regulations should be reviewed to
determine size or service limitations of We wvmge which may be -The water may contain	 ddnt	 provided the flesh point of the
different or more restrictive than those given in this pmarePh. equeom solution at stmosphrnc pressure is 185T (95'C) or higher.

Register, March, 1982, No. 315
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U.".2-- 	 SEMON VIII — DIVISION I

this Division to be fully radiographed, which ere not
provided with quick actuating closures (see UG35)
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) S an ft (0.14 m3 in volume and 250 psi (1720
On) design pressure, or

(2) t% an ft (0.04 ms) in volume and 640 psi
(4144 kPa) design pressure

In an a mbly of vessels, the limitations in (1) and
(2) apply to each vessel and not the assembly u a
whole. Vessels febrf"ted 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.
Certificates of Conpllaace shall satisfy the eegaim
melts of UG-12o(a).

U-2	 GENERAL

(a) The uwr or his designated agents shall establish
the design requirements for pressure vessels, taking
into consideration fictaa sationsted with normal
operation, and such other conditions . as ..startup and
shutdown.

Such consideration shall include but shall not be
limited to, the followiug:

(1) the nr d for co ro .ou allowance beyond
thaw specified by the mules of this Division (see UG-
25);

(2) the deft ration of lethal services. For example,.
see UW-2(1). ,

(3) the need for postweld hest treatment beyond
the requirements of this Division and dependent: on
service conditions;

(4) for vessels in which steam is geaer-
ated, or wales is hosted, (am U-1(g) and (h)] the need
far piping, valves, imomments, and fittings to perform
the functions covc ud by Pa-59 through .PG-61 of
Section L

Register, Mareh, 1982, No. 315
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PART UG=
.
GENERAL RE-QUIREMEN'TS

PRESSURE RELIEF DEVICES

UG-125. GENERAL

(a) All pressure vessels within the Scope of this
Division, irrespective of size or pressure, shall be
provided"' with protective devices in accordance with
the requirements of.UG-125 through UG-136.

(b) An unfired steam boiler, as defined in U-1(g),
shall be equipped with pressure relief devices required
by Section 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 shall prevent the pressure from rising more
than 10% above the maximum allowable_ working
pressure except as permitted in (1) and (2). (See UG-
134 for pressure settings.)

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

mSsfety devices need not be provided by the vessel m orod6wturer,
but overpreu ue, pro-t-, .hell be provided prior to pleaing the
ve" in —ia.

Register, March, 1982, No. 315
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PART UG —.. GENERAL REQUIREMENTS 	 UG-126-Ur127

main valve will open automatically at not over the set
pressure and will discharge its full rated capacity : if
some essential part of the pilot should fail

(c) The spring in a . .pressure relief valve in service
for pressures up to and including 250. 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 valve ,.is
marked.

(d) The set pressure tolerances, plus or counts, 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 Devices3°
(1) General

(a) Every rupture disk shall have a stamped
bursting pressure within a manufactunng design
rangeae at a specified disk tempereture, 91 shall be
marked with a lot number, and shall be guaranteed by
its manufacturer to burst within 5% (plus or minus) of
its stamped bursting pressure at the coincident disk
temperature.

(b) The stamped bursting pressure within the
manufacturing design range at the coincidentdisk
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

39 A mpmm disk dewee is a nonreclosing pressure relief devi ce
cctuated by Wet static pressure and designed to function by the
bunting of a pressure containing d isk A rupture disk is the
pressure containing and pressure sensitive element of a rupture
disk device. A rupture d irk holder u the structure which encloses
and clamps the rupture d isk in position. Rupture disks may be
designed : in several configurations, such m plain flat, pre-bulged or
reverse hackling, and may be made of neither ductile or brittle
materiel; .rapture disk material is not required to conform to o
ASME : specification. Ile: material of the rupture disk holder shall
be listed in Section 11 and this Division.
16ILe man j mrmg design wage is a range of pressure within
:which the avera ge sure. burst .pres of test disks man fall to be
acceptable'. for a particulaar . requirement as agreed upon between the
rupture diskmanufacturer and the user or his agent. The disk
shall be matted at the average burst pressu a of all test disks
''The specified diet temperature suppaed to the rupture disk
manufacturer shall be the expected temperature of the disk when
an emergency condition e—. and the disk is expected to rupture

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.

e2) Al 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 be used, shall be 'burst at four different tempera-
tures, distributed over the applicable temperature
range: for which the disks will be used. These data
shall be used to establish a curve of bursting pressure
versus temperature for the lot of disks. The stamped
rating at the coincident ,disk: temperature shall be
interpolated from this curve.

(3) For 2pre-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 each lot 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 roomtempera-
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:

X - Coefficient - 0.62

The arm A (square inches) in the theoretical formula
shall be the minimum net area existing after disk
hurst d2

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

' 2 The minimum net J(aw
re
 is the calculated net ar after a

pl t burst f thedisk with appropriate II eato, any
structural  membe which may reduce the net flow area through
the rupture disk d ce. The net now area for ring purposes shall
not emeed the nominal tape nee area of the rupture disk device

Register, March, 1982, No. 315
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PART UG. —, GENERAL REQUIREMENTS	 UG-I27-UG-129

the ,rupture disk (or in any other outlet that may be
provided) will not clog the outlet

(7) The bonnet of the safety re lief valve shall
be vented to prevent accumulution of pressure.

(b) Breaking Pin Device"
(1) Breaking pin devicc-a 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 sha

ll
 be provided with a

pressure gage, a try cock, a free vent, or suitable
telltale indicator. This arrangement . permits detection
of breaking pin device opera tion or leakage.

(3)Each breaking pin device shall have a rated

pressure and temperature at which the pin wi
ll

 break.
The breaking pin sha

ll
 be identified to a lot number

and shall be guaranteed by the manufacturer to break
when the rated pressure, within the following infer-
antes, is app

li
ed to the device :

Rated Pressure, psi

Minimum	 M..imum	 Tolerance. Pius or Minus. nsi

151	 275	 la

276	 375	 15

(4) The rated pressure of the breaking pin plus
the tolerance in psi (kPa) sha

ll
 not exceed 105% of the

maximum allowable working pressure of the vessel to
which it is app

li
ed.

(5) The rated pressure at the coincident operating
temperature" sha

ll
 be verified by breaking two or

more sample breaking pins from each lot of the same
material and the same si ze as those to be used. The lot
size shall not exceed 25. The test sha

ll
 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 Pressure Relief
Device

(1) A spring loaded noareclosin g . 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 unt il manua

ll
y

reset, may be used provided the design of the spring
loaded nonreclosing device is such that if the actuating

47A breaking pin device is a nomeclosing pressure, relief device
actuated by inlet xtstic p-- and designed to functim by the

brnkage of a loxd^carrymg section of a pin which suppo rts a
presture, containing member. A breaking pin is the load—eying
element of a breaking pin device. A breaking pin housing is the
structure which enclose the breaking pin mechanism. The

material of the housing sha
ll
 be listed in Section 11 and in this

oiri.ion.

"The sp tifld tempenture supp
li
ed to the breaking pin

manufacturer sha ll be the temperature of the breaking pin when an
emergency condition exists and the pin is expected to break.

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
i5%.

(2) The calculated capacity rating of a sp ring
loaded nonreclosing pressure relief device shall not
exceed a value based on the app licable theoretical
formula (see UG-131) for the various media, multi-
p

li
ed by: K= 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 devi ce .

(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 accordan ce with the proce-
dares of UG-131, as app

li
cable.

UG-128 LIQUID RELIEF VALVES

Any liquid relief valve used shall be at least % in.
von pipe size.

UG129 MARKING

(a). Safety, Safety Relief, and Pilot Operated Pressure
Relief Valves Each safety, ::safety relief, and pilot
operated valve % in. pipe size and larger.: shall be
plainly marked by the manufacturer or assembler with
the required data in such a way that the marking wi ll

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. Ile marking shall
include the following:

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

(2) manufacturer's design or type number,
(3) size 	 n. (the pipe size of the valve inlet);
(4) set pressure—psi;
(5) capacity .—cu ft/min of air (6(rF and 14.7

Asia). Valves that are capacity certified in accordance
with UG-131(c)(2) sha

ll
 also be marked "At 20%

OP.,.
„ (6) capacity— l b/hr of saturated steam for

v̀alves ce rtified on steam or complying with UG.
131(b);

NOTE: to addition, the manufacturer may indicate the capacity in
other fluids (see Appendix II).	 ---
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	 SECTION

FIG. UG-129 OFFICIAL SYMBOL

UV 1

	

	

FOR STAMP TO DENOTE THE
1)))'AMERICAN SOCIETY OF

MECHANICAL ENGINEERS'
STANDARD

(7) year built, or u ively, a coding may be
marked on the valve such that the valve manufacturer
can identify the yea built

(8) ASUM Symbol as shown in Fig. UG-129.
Valves smaller than % in. pipe size are exempt from
togoarements (3), (5), and (6)... Requirements (1), (2),
(4), (1), mod (8) may be marked on	 by
wire, 2Akz -i u, oe otli: z means suitable for the service
coadition3.

(b).SafuY Paid sJ} Ly relief valve	 for a
steam d h^_r(;inS c paeity under the pmviadom of
Secroa I o 1 Using the 	 i Code symbol stamp
of Seetiaa

1 
I f r aefety valves may be used on pressure

ivcs. 7tc rated capacity inpacity terms of other fluids
sha

ll 
be dci::irnined by the m ethod of cave . i ...given

in Appendix 11. [Sea UG-13l(h).]
(c) Prthum Relief Ialm in Combination with

Ruprum Disk	 relief valves in cumbi-
notion c ith rapture disk. device shall be	 with
the capacity in.; with=UG-
127(a)(3xb)(2) or UCW27(aH3)(b)(3), in addition to
the marking of UG- 129(m) and UG- 129(f). The mark-

. ing may b.; Islec .i oa the valve or on a plate or plates
securely fitteed to the valve. The :making shall
include the following:

(1) A cowbu.tioa with capacity certified per
UG-127(a)(3)(b)(2) shall be marked, prior to ins0la-
tios, n follows:

(a) capacity of combinati n.	 Ib of
saturated steam/hr or	 ou (t of ur/min
(6( 'P and 14.7 psis)

(2) A combination with capacity	 per
UG-127(ax3)(bx3) sha

ll

 be marked by the	 le
s:. manofscraw, as follow

(a) name of manufacturer of valve
(b) design or type number of valve
(c) name- of manufacturer of rupture . .. disk

device
(d) design or type number of rupture disk

device
(e)capacity of combination 	^b of

saturated steam/hr or	 cu It of air/min
(60T and 14.7.psia)

(d), Pressure _ Relief _Valves in Combination . : with
Breaking .Ain Devices Pressure relief valves in combi-

VIII — DIMION 1

nation with breaking pin devices sha
ll
 be oinked in

accordance with UG-129(a). In addi tion, the rated
pressure sha

ll
 be marked on the breaking pin and the

breaking pm housing.
(e) Liquid Relief Valves Each 

li
quid relief valve

aha
ll

be marked with the following data:
(1) name or identifying trademark of the manu-

facturer

(2) manufacturer's design or type numb
(3) sire	is (pipe size of inlet)
(4) set pressure >	

Par
(5) relieving capacity	 g l of water/min

at 70`F
(n.: Rupture Disk Devicet Every rupture disk sha

ll

be plainly marked by the manufacturer in such a way
that the making wi

ll
 not be ob literated in service. The

rupture disk making may be placed on the Osage of
the : disk or on a metal tab permanently attached
the eto."s The marking sha

ll
 include the following:......

(1) the Dame or identifying tradem ark of the
manufacturer

(2) :manufacturer's design or type number
(3) lot number
(4) siu
(3) skimped bursting p-- psi
(6) coincident disk tcmpc iature 	-	 T
(7) capacity 	 Its of saturated steam/hr, .

or 	 cu ft of air/min (60`17 and 14.7 pain)

NOM In additioa, W maaohaouer may mdkase t1w p ^ty
la orbw A" (war Appmdis 11}

Items (1), (2), and (4) shell also be marked on the
ruptwo d i,, is bolder.

(g) Spring Loaded NonrwAteing . . Pressure , Relief
IJ<a— Spring loaded nonrecl osting pressure relief
device., shill be mar

ked in accordance with UG - 129(a)
crccpt that the Code symbol stamp is to be app lied
only vihen the capacity has been established and
certiAed in accordance with UG-127(c)(3) and a

ll

other requirements of UG-130 have been met.
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SECTION .V1 11 —:DIVISION t

exposure to :fire or other sources of external heat, sh rill

have a . . relieving capacity sufficient to prevent the
pressure from rising more than 21% above the
maximum all-inhle working pressure of the vessel
when all pr—urc relieving devices are blowing.

(c) Vessels connected together by a system of

adequate piping not containing valves which cau
isolate any vessel may be considered as one unit in

.	 figuring the required re
li

eving capaci ty of pressure
re lieving safety devices to be furnished.

(d) Heat exchauget and shuihtr ve ssels shell be
protected with a relieving device of sufficient capacity
to avoid overprcmnre in cme of an interna l failure.

(e) The official acted capacity of a preasure relieving
safety device sha ll be that which is stamped on the
device and guaranteed by the manufacturer.

(n The rated pressure relieving capacity of 'a
pressure re

li
ef valve for other than stem or air shall

be determined by the method of convention given in
Appendix 11.

(g) To pronte the relieving capaci ty at any reliev.
ing press= greater than 1.lgp, as permitted under
UG•123, a multiplier may be applied to the official
relieving capacity of a pressure re

li
eving device as

follows:

P + 14.7
I.10p + 14.7

when

P— relieving pres sure, psig
P-- pressure, ptig

UG-134 PRESSURE SETTWG OF
PRESSURE RELIEF DEVICES

(a) When a single pressure •reli-ing device is used,

it shall be set to openstess at a pressure not exoeeding
the maximum allowab le working pr=tuc of the
vessel. When the required capacity is provided in more
than one pressure-relieving device, only one device
need be art at or below the maximum a

ll
owable

working pressure, and the additional devices may he
set to open at higher pressures but in no case at a
pressure higher than 103% of the ma

ximum allowable
working pressure, except as p rovided in (b).

(b) Protective devices permitted in UG•123(c)(2) as
protection against excessive pressure caused by expo-

°Set m up—te a the net p:esaure of a Praaure rrnef valve or
a apriag Waded ^!^dna &vim the buntiax Pr-- of a
rapture dNh device; a. ha b,—king pre . of a breakisa Pa
devim.
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PART UG — GENERAL REQUIREMENTS 	 UG-134-UG-136

sure to fire or other sources of external heat shall be 	 (e) There shall be no intervening stop valves be-
set to operate at a pressure not in excess of 110% of 	 tween the vessel and its protective device or devices, or
the maximum allowable working pressure of the	 between the protective device or devices and the point
vessel. If such a device is used to meet the require- 	 of discharge, except:
ments of both UG-125(c) and UG-125(c)(2), it shall be 	 (1) when these stop valves are so constructed or
set to operate at not over the maximum allowable 	 positively controlled that the closing of the maximum
working pressure.	 number of block valves possible at one time will not

(c) If the... operating conditions of a valve are	 reduce the pressure relieving capacity provided by the
changed so as to require another spring rated for a 	 unaffected relieving devices below the required reliev-
differcnt pressure, the relief setting shall be adjusted 	 ing capacity; or
by the manufacturer or by an individual certified by	 (1) under conditions set forth in Appendix M.
the .manufacturer of that safety valve; the valve shall	 (t) The safety devices on all vessels shall be so
be remarked by either of them in conformance with 	 installed that their proper functioning will not be
UG-129.	 hindered by the nature of the vessel's contents.

(d) The pressure at which any device is set to 	 (g) Discharge lines from pressure relieving safety
operate shall .include the effects of static . head and	 devices shall be designed to facilitate drainage or shall
constant back pressure.	 be fitted with drains to prevent liquid from lodging in

	

(e)(1) The set pressure tolerance, plus or minus, or 	 the discharge side of the safety device, and such lines
pressure relief valves shall not exceed 2 psi (13.8 kPa) 	 shall lead to a safe place of discharge. The size of the
for pressures up to and: including 70 psi (483 kPa) and	 discharge lines shall be such that any pressure that
3% for pressures. above 70 psi (483 kPa), except. as	 may exist or develop . will not reduce the relieving
covered in (e)(2).	 -	 capacity of the relieving devices below that required to

	

(1) The set pressure tolerance of pressure relief 	 properly protect the vessel. [See UG-136(a) (8) and
valves which comply with UG-125(c)(3) shall be 	 Appendix M.)
within —0%, +10%.

UG-135 INSTALLATION

(a) Safety, safety relief and pilot .operated pressure
refief 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 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 She 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.
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The general philosophy underlying this Power Piping Code is to parallel those provisions of Section 1, Power
Boilers, of the ASME seller and Pressure Vessel Code, as they can be applied to power piping systems. The
Allowable Stress Values for power piping are generally consistent with those assigned for power boilers. This Code
is more conservative than some other piping codes, reflecting the need for long service life and maximum reliability
in 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 not 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 leas conservative design, and still satisfy the basic intent of the Code.

The Power. Piping Committee strives to keep abreast of the current technological improvements in new materials,
fabrication practices, and testing techniques; and endeavors to keep the Code updated to permit the use of acceptable
new developments.
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INTRODUCTION

:.. The Code for Pressure Piping, BJ 1, consists of a number

of Sections, which ,collectively constitute the Code. Herei-

nafter, . this Introduction. and in the text of this Code Sec.

ton B31.1. when the word "Code" is used without identifi-

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 necessarily govern the

final specifications for any pressure piping system. The de-
signer is cautioned that the Code is not a design handbook.

The Code does not do away with the need for the engineer

or competent enguieenng judgment.

The Code contains basic reference data and formulas nec-

essary for design. It is intended to state these requirements in

terms of basic design principles to the fullest possible extent,

supplemented . with specific requirements where necessary to

obtain uniform interpretation of principle. It contans prohi-

bitions in areas where practices or designs are known to be

unsafe. In other areas the Code contains warnings or "flags"

where caution is known to be necessary, but where it is felt

that a direct prohibition would be unwise.

The Code mcludes:

(1) material specifications and component standards which

have been accepted for Code usagr,

(1) the designation of proper dimensional standards for the

elements comprising piping systems,

(3) requirements for the design of component pans 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;

(S) requirements for the fabrication, assembly, and erec-

tion of piping systems.

(6) requirements for testing and inspecting of elements
before assembly or erection and of the completed systems

after. erection.

The components 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 rigorous analysis to special or unusual problems

shall have latitude in the development of such designs and the
evaluation of complex or combined 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-

ing 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 dale of issuance shown on the

document title page. Revisions become mandatory as mini-

mum requirements six months alter 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 consecutive. Such discontinuity is recognized. It

is not the result of editonal or printing errors. An attempt has
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bean made, insofar as possible, to follow a uniform outline in

the varl m Se:tiau. Due to the fact that the complete outline
my cover phases not applicable to a pa rticular Section, the
Code has been prepared with gaps in the numbering. it is

b
el

ieved that in this way, crag referencing berseca Sections
is made sod use of the Code is facilitated since the same
subject, k IlefteraL appea

rs
 under the same number sent sub-

number in all Se;tiom.

This Coda is under the direction of the ASME Cork Con.

av ttm far Pramre Piping, H3 t. The procethares of the Com•

mitten are accredited by the Aracrican National
Inwtuta.

The Committer is a cootiouing one and is organned to

ker p the Code up to dace io context and m step with the
dcvalopurnta in mate iala, construction. and usage. Revi-
sim are leased periodically. New edits are published at
three year intervals.

The Committee has established an orderly procedure to

consider requests for interpreta tions and revision of Code
requirements . In order to receive conaidention, inquhi^v
shill be in wri ting and must give Full particulars.

When an approved repl y to mt urquiry involvry a change
in Code roquirem<ssts, the Yining is made public through the
itmance of a "Casts" . This i.: published in Mechanical Eagi-

avertng A "Cau Ittumpetatica and Revision" sarvim is

maintained for the bene ge of all who use the Code. Suggesw

tiwn far may originate within the Coro uirtoo itself
ar froan anyone, outside the .Cammillo-

Allrequam for intrr7srceretiona or suggestion far revisions
-bouki be addresaW to the Soorutari•, 14t E Code Commit.
tee fnr Pm sm Piping in are of The Amarican Som ay of
Machsauxl Engineers , United Enginaerms Center, 345 Fast
47th Strccett, New . York, N.Y.-10017.......
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This . Power .Piping Code is one of several Sections of
the American Society. of Mechanical Engineers Code
for Pressure Piping, B31. This Section is published as
a separate document for convenience

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

100.1	 Scope

100.1.1 This Code prescribes minimum require-
. ments for the design, materials, .fabrication, .erection,

test and inspection ul' power . and auxiliary service pip-
ing systems for electric generation stations; industrial
and institnttonal plants; central and district .heating
plants; and district heating systems, both on the prop-
erty of and within the buildings of the users,.:

Piping- as used in this Code includes pipe. flanges,
bolting, gas6ets, valves, relief devices, fittings. and the
pressure euutaining parts of other piping components.
It also includes hangers and supports and other equip-

. ment items necessary to prevent overstressing the,pres-
sure containing parts.

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

The users of tbis 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.
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PART 6 SYSTEMS

112	 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSTEMS

122.1	 Hoffer External Piping; In
Accordance With Para. 100.1.2,A).
— Steam. Feedwater, Btowoff, and
Drain Piping

122.11 General. The minimum.= . pressure and
temperature and other special requirements to be used
in the design for steam, feedwater, blowoff, and drain
piping from the boiler to the valve or valves required
by Para. 122.1 defined in Para, 100.1.2(A) shall be as
specified in the following paragraphs.

(A) Expected maximum sustained conditions at
pressure and temperature are intended to be selected
sufficiently in excess of any expected operating . condi-
tions, not necessarily continuous, to permit satisfactory
operation without operation of the overpressure protec-
tion devices.

(B) In a forced flow steam generator with no axed
steam and water line, it is permissible to design the
exte,nal piping, valves and fittings attached to the pres-
sure parts for different pressure levels along the path
through the sitars generator of water-stem flow. The
value of P to he used for the external piping, valves, and
fittings shall not be less than that required for the ex-
pected maximum sustained conditions of pressure and
temperature to which the abutted pressure pan is sub-
jected except when one or mote of the overprotection
devices covered by Para. PG-67.4 of Section I of the
ASME Boiler and Pressure Vessel Code is in operation.
The steam piping shall comply with the requirements
for the maximum sustained conditions as used :inthis
paragraph, or for the design throttle pressure plus 5%.
whichever is .greater. "Expected maximumsustained
conditions of pressure and temperature" are intended
to be selected sufficiently in excess of any expected
operating conditions, not :necessarily :continuous, to
permit satisfactory boiler operation without operation
of the overpressure protection devices.

(C) Provision shall be made for the "pension
and contraction of piping connected to boilers to limit
forces . and moments transmitted to the boiler, by pro-
viding substantial anchorage at suitable points, so that
there: shall be no undue strain transmitted to the
boiler. Steam reservoirs shall be used on steam mains
when heavy pulsations of the steam currents cause vi-
bration.
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(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,S) 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.

(N) 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.

W 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 21h in. NPS in Class 900 and 1500.

122,1.2 Steam Piping
(A) The value of P to be used in the formulas in

Para. 104 shall be as follows.
(A.0 For steam .connected to the steam

drum or to the superheater inlet header: up to the first
stop valve in each connection, the value of P : shall not
be less than the lowest ..pressure at which any drum
safety valve is set to blow, and the S value shall not
exceed that permitted : for the corresponding saturated
steam temperature.

(A.1) ce.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

ANSIi ASME 1331 1-1980 EDITION
12:.1 I-1221.3

lowest pressure at which any safct;. valve on the super-
heater is set to blow, or not less than 85% of the. lowest
pressure at whteh any drum Safety valve is set to blow,
whichever is greater, and the S value for the material
used shall not exceed that permitted for the expected
steam temperature.

'(A. 3) For steam piping between the first stop valve
and the second valve, when one is required by Para.
122.1.7, the Value of Pshall be not less than the ex-
pected operating pressure or 85% of the lowest pres-
sure at which any drum safety valve is set to blow,
whichever is greater, and the S value for the material
used shall not exceed that permitted for the expected
steam temperature.	 -
=(A.4) For boilers installed on the unit systern (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
Pfor the steam piping shall be not less than the design
pressure at the throttle inlet plus 5%, or not less than
85% of the lowest, pressure at which any drum safely
valve is set to blow, or not less than the expected maxi-
mum sustained pressure at any point to the piping sys-
tem, whichever is greater, and the S value for the mate-
rial used shall not exceed that permitted for the
expected steam temperature at the super-heater outlet.
For forced-flow steam generators with no fixed steam
and waterline, the value of 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 I 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
(A) The value of P to be used in the formulas in

Para. 104 shall be as follows.
(4.1) For piping from the boiler to and including

the required stop valve and the check valve, the value
of P except as permitted in Para. 122.1.3(A.7) shall
exceed the maximum allowable working pressure of the
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boiler by either 25% or 225 psi (1550 Us), whichever
is lesser. For an installation with an integral econo-
ntizer without valves between the boiler and econo-
tnizei, this paragraph shall apply.: only to the piping
from the economizer inlet header to and including the
required stop valve and the check valve.

(A.2) For piping between the required check
valve and the globe or regulating . valve, whenre-
qu red by Para. 122.1.7(B), and including any bypass
piping up to the shutoff valves in the bypass, the
value of P shall be not less than the pressure re-
quired to feed the boiler.

(A.3) The S value used, except as permitted in
Para. 127 1.3(A.7), shall not exceed that permitted for
the temperature of saturated steam at the maximum
allowable working pre sure of the boiler.

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

(A.5) While the thicknr a 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
temperature of 220'F (105'0 and ova, it shall beseam-
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 bins or coppr pipe is use
for thew 

in
 services and pressure-temperature conditions,

it shall be in accordance with pressure and tempctuture
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 coffe-
spending nominal size.

(A. 7) In a forced flow steam generator with no
fixed steam and water line, the value of P for feedwater
piping from the boiler to and including the required
stop valve may be in accordance with the requirements
of Para. 122.1.1(8).

(A.8) For (milers having a water-heating surface of
not more than 100 sq ft (9.3 mr), the feed piping and
connection to the builer shall not be smaller than rah  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 -35 in. NPS.

122.1.4 Blowoff Piping
(A) Blowoff piping is defined as a pipe connected to

a boiler and provided with valves orwcks through
which the water in the boiler may be blown out under

AN AMERICAN NATIONAL STANDARD
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pressure, excepting drains such as are used on water
columns, gage glasses, or piping to feed-water regula-
tors, etc., used for the purpose of determining the oper-
ating condition of such equipment. Piping connections
used primarily for continuous operation, such as
deconcentrators on continuous blowdown systems, are
not classed as blowoffs; but their pipe connections and
all fittings up to and including the first shutoff valve
shall be equal at least to the pressure requirements for
the lowest set pressure of any safety valve on the boiler
drum and with the corresponding saturated steam tem-
peratuiv.

(B) Blowoff piping systems from water spaces of a
boiler, up to and including the blowoff valve(s) or
cock(s) shall be designed in accordance with the follow-
ing.

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

(B.1) The allowable stress value for the piping
materials shall not excel 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 shall not be
used for blowoff piping. When the value of P does not
exceed 100 psig (700 kPag), the fittings shall 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 . 80. pipe.

(B.4) When the value off does not exceed 200 psig
(1400 kPag), the valves or cocks shall be bronze, cast
iron, ductile iron, or steel. For values of P.higher than
100. ping (700. kPag) but not exceeding 200 prig (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 requirements of the Standards as given in
Table 126.1 or Para 123.2.6.

(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 boiler 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
shall be 'eguipped 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 pip e . and fittings shall be
I in., and the maximum size shall be 2 ^ i in. The follow-
ing exceptions are permitted.	 -

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

(E2) On boilers with 100 sq ft (9.3 m = ) of heating
surface or less, the minimum size of pipe and fittings
may be 4'4 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)
desc ribed in Para. 122.1.4(B) is classified as nonboiler
external piping. Its requirements are given in P ara.
122.2.

122.1.5 Boiler Drains
(A) 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 serv ice.

(AX Each superheater shall be equipped witl, at
least one drain so located as to most effectively provide
for the proper operation of the apparatus.

( 4.2) Each high temperature water boiler shall
have a bottom drain connection 'I in. minimum . pipe
size, fitted with a valve or cock in direct connection
with the lowest water space practicable.

(B) When the valve or valves for waterwalls,
water screens, and integral economizers. in Paras.
122.1.5(A) and 122.1.4(D) are not intended for blo-
woff purposes but are intended for use only as a drain
valve when the boiler is not under 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 se
rv

ice but shall be ade-

quate for the pressure and temperature conditions at

which the boiler operates..

121 1.6 Boiler Exte rnal Piping — Miscellaneous
Systems	

-

(A) Mate rials, design, fab rication, examination,
and erection of piping for miscellaneous accesso ri es,

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 to 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 Bo iler and Pressure Vessel
Code.

122.1 ,7 Valves and Fit tings. 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
less 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.

(A) Steam Slop Val s

(A. II Each hoiler 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 prac ticable.
When such outlets are over 2 in. NPS, the valve or
valves used on the connection sh al l be of the outside-
screw-and-yoke rising-stem type so as to indicate from
a distance by the position of its stem whethe r. it is closed
or open, and the wheel may be carried either on the

yoke or attached to the stem Aplug-cock-type valve

may be used . . provided the plug is held in place by a
guard or gland, the valve is 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 p rime mover installation, the
stop valve required herein may be omitted provided the
prime mover throttle valve is equipped with an indica-
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for to show whether the valve is open or closed and is
designed to withstand the required hydrostatic pressure
test of the boiler.

(A.1) 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 frce-blow drain between them. The discharge
of this drain shall be visible to the operator while
manipulating the valve. The stop valves shall consist
preferably of one automatic nonreturn valve (ad next
to the boiler) and a second valve of the outside-screw-
and-yoke type . or two valves of the outside-screw-and-
yoke type shall beused.

(A.3) When a second stop valve or valves is re-
quited, it shall have a pressure rating at least equal to
that required for the expected steam temperature and

,pressure at the valve, or the pressure rating at least
equal to 85% of the lowest set pressure of any safety
valve on the boiler drum and for the expected . tempera-
lure of the steam at the valve, whichever is greater.

(A.4) All valves and fittings on steam lines shall
have a pressure rating of at least 100 psig (700 kPag)
in accordance with the applicable American National
Standard.

(B) Feeduarer Valves
' (B /) 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 Pam 1221.7(B.7), the feed pipe
shall beprovided with a check valve near the boiler
and a valve or cock [am Para. 122.1.7(C.5)) between
the check. valve and the boiler. when two or more
boilers are fed from a common source, there shall also
be a globe or regulating valve on the branch to each
boiler located between the check valve and the source
of supply. A :typical arrangement is shown in Fig.
100.1.2(8), 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.1) When the supply line to a boiler is divided
into branch feed connections and all such connections

: an equipped with stop and check valves, the stop and
check valves in the common source may be omitted.

(B3) if a boiler is equipped with a duplicate feed
arrangement, each such arrangement shall be equipped
as required by these rules.

Y&41. 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 valve when the stem is
screwed down shall be considered only as a stop
valve, and a check valve shall be installed as other-
wise provided.

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

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

(B. 7) A forced-flow 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(13.1) through (B.6) above. This
stop valve and all piping between. the valve and the
'boiler shall :conform to the .rules of this .Code. A
check valve near the boiler or feed stop valve, and
within the scope . of this Code, 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) Blowaff:.Valves
(C/) Straight-run globe valves of the ordinary

type as shown in Fig. 122.1.7(C). sketch .(1) and valves
of such types that dams or pockets can exist for the
collection of sediment shall not he used on such connec-
tions.

(C2) Straightway Y -type globe valves m shown in
Fig. 122.1.7(C) sketch (2) or angle valves may be used
in vertical pipes, or they may be used in horizontal runs
of 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

(C3) The blowoff valve or valves and the pipe be.
tween them and the boiler shall be of the same size
except when a larger pipe for the return of condensa-
tionis used, as provided in Para. 122.1.7(C.8).	 -

(C4) On all boilers, except those used for high
temperature water, traction, and/or portable purposes,
when the allowable working pressure exceeds 100 prig
(700 kPag), each bottom blowoff pipe shall have two
slow-opening valves, or one slow-opening valve and a
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Itl (2)

FIG. 122.1.7(C)	 TYPICAL GLOBE VALVES

quick-opening valve or a cock complying with the re- (D)	 Safety.Valyes
quirements of Punts. 122.1.4(A.6) and (A.7). (D, l)	 :Safety valves, relief valves, and safety relief

(C..S)	 If a blowoff cock is used,'; the plug shall be valves shall conform to the -requirements- of Paras.
held in place by a guard or gland. lThe plug shall be PG-67, PG-68, PG-69, PG-70, PG-71, and PG-72 of
distinctly marked in line with the passage. Section I of the ASME Boiler and Pressure Vessel Code.

(C.6)	 A slow-opening valve is a .valve which re-
quires at least five 360-deg. turns of the operating
mechanism to :change from full-closed to full-opened
and vice versa.

(C.7)	 On a boiler having multiple blowoff pipes, a
single master valve may be placed on the common
blowoff pipe from the boiler, in which case only one
valve on each individual blowoff is: required. In such a
case 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 t vo inde-
pendent slow-opening valves, or a slow-opening valve
and 	 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
and/or portable boiler shall have at least one slow-
opening or quick-opening blowoff valve or cock con-
forming to the requirements of Para, 122,1.7(C,3).

(C.10)	 Only one blowoff valve, which shall be of a -
slow-opening type, is required on forced circulation
and electric boilers: having a normal water content not
exceeding 100 gal (380 1).
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122.6	 Pressure Relief Piping

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

122.6.1 Piping to Pressu Relieving Safety De-
vicea. There shall be no intervening stop valves be-
tween piping being protected and its protective device
or devices.

122.6.2 Discharge I'lping from Pressure-Relieving
Safety Device

(A) There shell 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 platform and
other areas used by .personnel.

(C) It is recommended that individual discharge
lines be used, but if two or more reliefs are com-
bined,.the discharge shall be .designed . with
sufficient flow area to 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 possible and so arranged as to avoid undue
strrssm on the valve or valves.

(D) Discharge lines from pressure-relieving safety
devices within the scope of this Code shall be designed
to facilitate drainage.

(E) Whim the umbrella of drip pan type of connec-
tion is used, the discharge piping shall be so designed

_ss to prevent binding due to expansion movemmits_ 	 -

(F) Drainage shall be provided to remove water.
collected above the safety valve seat.
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