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Chapter Comm 41
APPENDIX

(EXCERPTS FROM BOILER, PRESSURE VESSEL AND PIPING
CODES AND STANDARDS)

Excerptsfrom the following boiler, pressure vessel and piping codes and standards are reproduced here strictly for reference: ASME
Sections I, IV and VIII and ANSI/ASME B31.1. This information has been included to provide a general idea as to the reguirement
of these codes and standards. Users of this information must be cautioned that these excerpts do not provide comget®iguidelin
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 as indicated in s. Thos®a 41.10.
who are bound by the rules of ch. Comm 41 must avail themselves of the applicable code section or standards listed ih.40Comm 4
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EXCERPTS FROM: ASME BOILER AND PRESSURE VESSEL CODE
SECTION | - POWER BOILERS

2004 EDITION
INTRODUCTION

This Code covers rules for construction of power bofters, shallconform to the requirements of the Code. All other require-
electric boiler& miniature boilers, and high—-temperature  ments shall also be met except where they relate to special fea-
water boileré to be used in stationary service and includes those tures of construction made necessary in boilers of these types,
power boilers used in locomotive, portable, and traction service. and to accessories that are manifestly not needed or used in con-
Reference to a paragraph includes all the subparagraphs andection with such boilers, such as water gages and water col-

subdivisions under that paragraph. umns.
1 Power boiler — a boiler in which steam or other vapor is generated at a Reheaters receiving steam which has passed through part of
pressure of more than 15 psi (100 kPa) for use external to itself. a turbine or other prime mover and separately fired steam super-
2 Electric boiler — a power boiler or a high-temperature water boiler in which heatersvhich are not integral with the boiler are considered fired
the source of heat is electricity. pressure vessels and their construction shall comply with Code
3 Miniature boiler — a power boiler or a high-temperature water boiler in requirements for superheaters, including safety devices. Piping
which the limits specified in PMB-2 are not exceeded. between the reheater connections and the turbine or other prime
4 High-temperature water boiler — a water boiler intended for operation at mover is not within the scope of the Code.
pressures in excess of 160 psi (1.1 MPa) and/or temperatures in excess of
250°F (120°C). A pressure vessel in which steam is generated by the applica-

tion of heat resulting from the combustion of fuel (solid, liquid,
The Code does not contain rules to cover all details of designor gaseous) shall be classed as a fired steam boiler.
and construction. Where complete details are not given, it is ) ) ) )
intended that the manufacturer, subject to the acceptance of the Unfired pressure vessels n Whmam IS generated shall _be
Authorized Inspector, shall provide details of design and classed as unfired steam boilers with the following exceptions:
construction which will be as safe as otherwise provided by the (a) vessels known as evaporators or heat exchangers:
rules in the Code.
o i ) i (b) vessels in which steam is generated by the use of heat
The scope of jurisdiction of Section | applies to the boiler qgting from operation of a processing system containing a
proper and to the boiler external piping. number of pressure vessels such as used in the manufacture of

Superheaters, economizers, and other pressure parts Conghemlcal and petroleum products.

nected directly to the boiler without intervening valves shallbe  ynfired steam boilers shall be constructed under the provi-
considered as parts of the boiler proper, and their constructiongjons of Section |1 or Section VIII.
shall conform to Section | rules.

Expansion tanks required in connection with high—-tempera-

Boiler external piping shall be considered as that piping tyre water boilers shall be constructed to the requirements of
which begins where the boiler proper or separately fired super-ggaction | or Section VIII.

heater terminates at:

. ) o . A pressure vessel in which an organic fluid is vaporized by
~ (2) the first circumferential joint for welding end connec-  the application of heat resulting from the combustion of fuel
tions; or (solid, liquid, or gaseous) shall be constructed under the provi-
sions ofSection I. Vessels in which vapor is generated incidental
to the operation of a processing system, containing a number of
pressure vessels such as used in chemical and petroleum

(c) the first threaded joint in that type of connection; and manufacture, are not covered by the rules of Section I.
which extends up to and including the valve or valves required

by this Code. PART PG

ASME Code Certification (including Data Forms and Code GENERAL REQUIREMENTS FOR
Symbol Stamping), and/or inspection by the Authorized Inspec- ALL METHODS OF CONSTRUCTION

tor, when required by this Code, is required for the boiler proper
and the boiler external piping. GENERAL

Construction rules for materials, design, fabrication, installa- pg-1 scopg
tion, and testing of the boiler external piping are contained in
ASME B3.1, Power Piping. Piping beyond the valve or valves  The requirements of Part PG apply to power boilers and high
required by Section | is not within the scope of Section I, and it pressurehigh—-temperature water boilers and to parts and appur-
is not the intent that the Code Symbol Stamp be applied to suchtenances thereto and shall be used in conjunction with the spe-
piping or any other piping. cific requirements in the applicable Parts of this Section that per-
tain to the methods of construction used.

(b) the face of the first flange in bolted flanged connections;
or

The material for forced—-circulation boilers, boilers with no
fixed steam and water line, and high—temperature water boilersPG-2 SERVICE LIMITATIONS
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PG-2.1 The rules of this Section are applicable to the fol- mentsdescribed in PG-5 through PG-13 shall be met as applica-
lowing services: ble.

(a) boilers in which steam or other vapor is generated at a PG-5.2 Material covered by specifications in Section Il is
pressure of more than 15 psig (100kPa) not restricted as to the method of production unless so stated in

. . . ) the specification, and as long as the product complies with the
(b) high-temperature water boilers intended for operation at requirements of the specification.

pressures exceeding 160 psig (1.1 MPa) and/or temperatures
exceeding 250F (120°C) PG-5.3 If, in the development of the art of boiler construc-

] o ~ tion, it is desired to use materials other than those herein
- PG-2.2 For services below those specified in PG-2.1 itis gescribed, data should be submitted to the Boiler and Pressure
intended that rules of Section IV apply; however, boilers for vessel Committee in accordance with the requirements of
such services may be constructed and stamped in accordanc@ppendix 5 of Section I, Part D. Material not completely iden-
with this Section provided all applicable requirements are met. tified with any approved Code specifications may be used in the

PG-2.3 Coil-type hot water boilers where the water can construction of boilers under the conditions outlined in PG-10.

flash into steam when released directly to the atmospherepg-5 4 Size Limits and Tolerances
through a manually operated nozzle may be exempted from the
rules of this Section provided the following conditions are met: PG-5.4.1 Materials outside the limits of size or thickness
) given in the title or scope clause of any specification in Section
(a) There is no drum, header, or other steam space. Il may be used if the material is in compliance with the other
requirements of the specification, and no similar limitation is

(b) No steam is generated within the coil. ; : )
given in the rules for construction.

(¢) Tubing outside diameter does not exceed 1 in. (25 mm). PG-5.4.2 Pipe having a tolerance #1% on either the O.D.

(d) Pipe size does not exceed NiSDN 20). or the I.D. rather than the tolerance specified in the material
specificationmay be used, provided the material complies with

(e) Nominal water capacity does not exceed 6 gal (23 L). all other requirements of the specifications. When used under

. externalpressure, such pipe shall be limited to a maximum of 24

(f) Water temperature does not exceed*¥5(175 C). in. (600 mm) in diameter. The pipe shall include the designation

(g) Adequate safety relief valves and controls are provided. 1% O-D- or 1% 1.D., as appropriate, in any required documenta-
tion and marking of the material.

PG-3 REFERENCED STANDARDS . . )
PG-5.5 The use of austenitic alloy steel is permitted for

Specific editions of standards referenced in this Section areboiler pressure parts that are steam touched in normal operation.

shown in A-360. Except as specifically provided in PG-9.1.1, PG-12, and
PEB-5.3, the use of such austenitic alloys for boiler pressure
PG-4 UNITS parts that are water wetted in normal service is prohiBited.

. Eltherljj's' Cust(_)mary units OI’. S u_n_lts may be used for com- 7 Austenitic alloys are susceptible to intergranular corrosion and stress
pllance with a!l equirements of this edition, but one system shall corrosion cracking when used in boiler applications in water wetted service.
be used consistently throughout for all phases of construction. gaciors that affect the sensitivity to these metallurgical phenomena are
applied or residual stress and water chemistry. Susceptibility to attack is

Either the U.S. Customary units or Sl units that are listed in . o L
usually enhanced by using the material in a stressed condition with a con-

Man.datory Appendix 1l are Ident.lfled in the text, or are Iqentl_ centration of corrosive agents (e.g., chlorides, caustic, or reduced sulfer
fied in thenomenclature for _equatlons, Sha"_be used _ConSISte_ntly species). For successful operation in water environments, residual and
for all phases of construction (e'g" materials, deS|gn, fabrica- applied stresses must be minimized and careful attention must be paid to
tion, and reports). Since values in the two systems are not exact coninuous control of water chemistry.

equivalents, each system shall be used independently of the

other without mixing U.S. Customary units and SI units. PG-6 PLATE

When SI unItS are Selected, U.S. Cu_Stomal’){ Values in refel’- PG-6.1 Steel p|ates for any part of a boiler Subject to pres.
enced specifications that do not contain SI units shall be con-gyre, whether or not exposed to the fire or products of combus-
verted to Sl values to at least three significant figures for use intion, shall be of pressure vessel quality in accordance with one
calculations and other aspects of construction. of the following specifications:

MATERIALS SA-202 Pressure Vessel Plates, Alloy Steel, Chromium-

PG-5 GENERAL Manganese-Silicon
SA-204 Pressure Vessel Plates, Alloy Steel, Molybdenum

PG-5.1 Material subject to stress due to pressure shall con- <, _
form to one of the specifications given in Section Il and shall be SA 240 (Type 405 only) Eressure Vessel Plates, Alloy Steel
(Ferritic Stainless), Chromium

limited to those that are listed in the Tables of Section IlI, Part D,
except as otherwise permitted in PG-8.2, PG-8.3, PG-10, and>A~285 Pressure Vessel Plates, Carbon Steel, Low-and

PG-11. Materials shall not be used at temperatures above thosétermediate-Tensile Strength
for which stress values are limited, for Section | construction, in SA—299 Pressure Vessel Plates, Carbon Steel, Manganese-

the Tables of Section I, Part D. Specific additional require- Silicon
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SA-302 Pressure Vessel Plates, Alloy Steel, Manganese—
Molybdenum and Manganese—Molybdenum-Nickel

SA-387 Pressure Vessel Plates, Alloy Steel, Chromium—Mo-
lybdenum

SA-515 Pressure Vessel Plates, Carbon Steel, for Intermedi-
ate— and Higher-Temperature Service

SA-516 Pressure Vessel Plates, Carbon Steel, for Moderate—

and Lower-Temperature Service

SA/AS 1548 Steel Plates for Pressure Equipment
SA/EN-10028-2 Flat Products Made of Steels for Pressure
Purposes

SAIJIS G3118 Carbon Steel Plates for Pressure Vessels
for Intermediate and Moderate Temperature Service

PG-55 SUPPORTS AND ATTACHMENT LUGS

PG-55.1 Lugs or hangers when used to support a boiler of

any type shall be properly fitted to the surfaces to which they are

attached.

PG-55.2 Lugs, hangers, or brackets may be attached by
fusion welding provided the welding meets the requirements of

Part PW, including stress relieving but omitting radiographic

examination and provided they are attached by full penetration

welds, combination groove and fillet welds, or by fillet welds

the prime mover throttle valve is equipped with an indicator to
showwhether the valve is open or closed and is designed to with-
stand the required hydrostatic pressure test of the boiler.

For an isolable or separately fired superheater which dis-
charges steam directly to a process stream, the stop valve
required by this paragraph and the safety valve(s) required by
PG-68 may be omitted provided the following conditions are
satisfied:

(&) The boiler is a drum—-type boiler in a single—boiler instal-
lation.

(b) The steam discharge passes through the process stream
to the atmosphere with no intervening valves.

(c) The system shall be designed so that the process stream
through which the steam discharge passes cannot be obstructed
in such a way as to cause the pressure in the superheater to
exceed that permitted by PG-67.2, with maximum steam flow
from the boiler to the superheater. Flow and pressure calcula-
tionsdemonstrating that the superheater will not be overpressur-
ized under any steam flow conditions shall be documented and
made available to the Insgtor. These calculations shall be cer-
tified by a Professional Engineer experienced in the mechanical
design of power plants.

along the entire periphery or contact edges. Some acceptable () There is no valve on the discharge side of the superheater.
forms of welds for lugs, hangers, or brackets are shown in Fig.

PW-16.2. The materials for lugs, hangers, or brackets are not () section | jurisdiction shall include the pressure parts
limited tothose listed in Tables 1A and 1B of Section Il, Part D, petween the superheater inlet and the outlet at:

but shall be of weldable quality. The allowable load on the fillet

welds shall equal the product of the weld area based on mini- (1) the first circumferential joint for welding end connec-
mum leg dimension, the allowable stress value in tension of thetjgns: or

material being welded, and the factor 0.55. When using welded
pipe, the stress values given in Table 1A of Section Il, Part D,
may be increased to that of the basic material by eliminating the gy
stated weld efficiencies.

(2) the face of the first flange in bolted flange connections;

(3) the first threaded joint in that type of connection.
BOILER EXTERNAL PIPING

AND BOILER PROPER CONNECTIONS PG-58.3.2 When two or more boilers are connected to a
common steam header, or when a single boiler is connected to
a header having another steam source (e.g., a turbine extraction
line), the connection from each boiler having a manhole opening
shall be fitted with two stop valves having an ample free—blow
drain betweetthem. The boiler external piping includes all pip-
ing from the boiler proper up to and including the second stop
valve and the free—blow drain valve.

PG-58 OUTLETS AND EXTERNAL PIPING

PG-58.1 General.The rules of this subparagraph apply to
the boiler external piping as defined in the Preamble.

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

PG-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

PG-58.3 Boiler External Piping. The following defines the stop valve and up to and including the check valve except as
Code Jurisdictional Limits of the boiler external piping systems, required byPG-58.3.4. On a single boiler—turbine unit installa-
including general requirements, valves, and inspection. Thetion the boiler feed shutoff valve may be located upstream from
limits are also shown in Figs. PG-58.3.1 and PG-58.3.2. Thethe boiler feed check valve.
materials design, fabrication, installation, and testing shall be in
accordance with ASME B31.1, Power Piping. If a feedwater heater or heaters meeting the requirements of
Part PFH are installed between the required stop valve and the

PG-58.3.1 The steam piping connected to the boiler drum boiler,and are fitted with isolation and bypass valves, provisions
or to the superheater outlet header shall extend up to and includmust be made to prevent the feedwater pressure from exceeding
ing the first stop valve in each connection, except as required bythe maximum allowable working pressure of the piping or
PG-58.3.2. Ithe case of a single boiler and prime mover instal- heater, whichever is less. Control and interlock systems are per-
lation, the stop valve required herein may be omitted provided mitted in order to prevent overpressure.
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VENTS AND
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ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

____Boiler Proper — The ASME Boiler and Pressure Vessel Code (ASME BPVC) has total administrative jurisdiction and technical
responsibility (refer to Section | Preamble).

Boiler External Piping and Joint — The ASME BPVC has total administrative jurisdiction (mandatory certification by Code
Symbol stamping ASME Data Forms, and Authorized Inspection) of Boiler External Piping and Joint. The ASME Section Committee
B31.1 has been assigned technical responsibility.

o- - — Non-Boiler External Piping and Joint — Not Section | jurisdiction (see applicable ASME B31 Code).
FIG. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING — DRUM TYPE BOILERS
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code stop valve
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Alternates PG-58.3.5

Boiler feed pump

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

Boiler Proper — The ASME Boiler and Pressure Vessel Code (ASME BPVC) has total administrative jurisdiction and technical
responsibility (refer to Section | Preamble).

Boiler External Piping and Joint — The ASME BPVC has total administrative jurisdiction (mandatory certification by Code
Symbolstamping, ASME Data Forms, and Authorized Inspection) of Boiler External Piping and Joint. The ASME Section Committee
B31.1 has been assigned technical responsibility.

o- - — Non-Boiler External Piping and Joint — Not Section | jurisdiction (see applicable ASME B31 Code).

FIG.PG-58.3.2 CODE JURISDICTIONAL LIMITS FOR PIPING - FORCED-FLOW STEAM GENERATOR WITH NO FIXED
STEAM OR WATERLINE

Register, October, 2005, No. 598



23 DEPARTMENT OF COMMERCE

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

PG-58.3.4 When two or more boilers are fed from a com- PG-58.3.8 Welded piping in PG-58.3.1, PG-58.3.2,
mon source, the piping shall be up to and including a globe or PG-58.3.3, PG-58.3.4, PG-58.3.5, PG-58.3.6, and PG-58.3.7
regulating valve located between the check valve required inis also subject to the requirements of PG-104 for proper Code
PG-58.3.3 and the source of supply. If the regulating valve is certification.
equipped with an isolation valve and a bypass valve, the piping
shall be up t@nd including both the isolation valve downstream PG-59 APPLICATION REQUIREMENTS FOR THE

from the regulating valve and the shutoff valve in the bypass. BOILER PROPER

PG-58.3.5 The feedwater piping for a forced—flow steam PG-59.1 Common to Steam, Feedwater, Blowoff, and
generator with no fixed steam and waterline may terminate up Prain Systems
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 i

PG-59.1.1 Outlets of a boiler to which piping is to be
jgttached for any purpose, and which piping comes within the

installed at the discharge of the boiler feed pump or elsewhereCOde requirements, shall meet the requirements of PG-39 and

in the feedline between the feed pump and the feed stop valveS shall be:
If the feedwater heater(s) is fitted with isolation and bypass PG-59.1.1.1A t d ;
valves, the applicable requirements of PG-58.3.3 must be met. o apped opening.

PG-59.1.1.2Bolted flanged joints including those of the Van

PG-58.3.6 The blowoff piping for all boilers, except forced— g0 type.

flow steam generators with no fixed steam and waterline, high—

temperature water boilers, and those used for traction and/or pG-59.1.1.3 Welding ends of the butt or socket welding

portable purposes, when the maximum allowable working pres- type

sure exceeds 100 psi (700kPa) shall extend through and includ-

ing the second valve. The blowoff piping for all traction and/or PG-59.1.1.4 Piping within the boiler proper may be

portable boilers and for forced circulation and electric boilers expanded into grooved holes, seal welded if desired. Blowoff

having anormal water content not exceeding 100 gal (380 L) are piping of firetube boilers shall be attached by threading into a

required to extend through only one valve. tapped opening with a threaded fitting or valve at the other end
if exposed to products of combustion, or by PG-59.1.1.1 or

PG-58.3.7 The miscellaneous piping shall include the pip- pG-59.1.1.2 if not so exposed (see PFT-49).

ing for such items as drains, vents, surface—blow—off, steam and

water piping for water columns, gage glasses and pressure PG-59.1.2 Steam MainsProvisions shall be made for the

gages, and the recirculation return line for a high—-temperature expansion and contraction of steam mains connected to boilers,

water boiler. When a drain is not intended for blowoff purposes by providing substantial anchorage at suitable points, so that

(when the boiler is under pressure) a single valve is acceptablethere shall be no undue strain transmitted to the boiler. Steam

otherwise two valves in series are required except as permittedreservoirs shall be used on steam mains when heavy pulsations

by PG-58.3.6. of the steam currents cause vibration of the boiler shell plates.

[ mu"""‘““?‘f.‘.‘?‘
||l'”|| i/ [

I
P

FIG. PG-59.1 TYPICAL BOILER BUSHINGS

PG-59.1.3 Figure PG-59.1 illustrates a typical form of con- PG-59.2 Requirements for Feedwater ConnectionsThe
nection for use on boiler shells for passing through piping such feedwater shall be introduced into a boiler in such a manner that
as feed, surface blowoff connections, etc., and which permits thethe water will not be discharged directly against surfaces
pipes’ being threaded in solid from both sides in addition to the exposed to gases of high temperature or to direct radiation from
reinforcing of the opening of the shell. The pipes shall be the fire. For pressures of 400 psi (3 MPa) or over, the feedwater
attached as provided in PG-59.1.1. inlet through the drum shall be fitted with shields, sleeves, or

other suitable means to reduce the effects of temperature differ-

In these and other types of boilers where both internal and entials in the shell or head. Feedwater, other than condensate
external pipes making a continuous passage are employed, theeturns as provided for in PG-59.3.6, shall not be introduced
boiler bushing or its equivalent shall be used. through the blowoff.
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PG-59.3 Requirements for Blowoffs PG-59.4.1.1 Each superheater shall be equipped with at
least one drain connection so located andst effectively pro-
PG-59.3.1 A blowoff as required herein is defined as a pipe vide for the proper operation of the apparatus.

connection provided with valves located in the external piping . .
through which the water in the boiler may be blown out under ~PG~59-4.1.2Each high-temperature water boiler shall have

pressure, excepting drains such as are used on water column& Pottom drain connection of at least NPS 1 (DN 25) in direct
gage glasses, or piping to feedwater regulators usted, for the cpr)nectlon Wlth the lowest water space practical for external
purpose of determining the operating condition of such equip- PIPing conforming to PG-58.3.7.

ment. Piping connections used primarily for continuous opera-  pg_5g 5 Requirements for Valves and Fittings. The fol-

tion, such as deconcentrators on continuous blowdown Systemsy, ,ing requirements apply to the use of valves and fittings in the
are not classed as blowoffs but the pipe connections and all fit-j, ;o proper.

tings up to and including the first shutoff valve shall be equal at
least to the pressure requirements for the lowest set pressure of PG-59.5.1 Steam Stop Valves

any safety valve on the boiler drum and with the corresponding ) )
saturated-steam temperature. PG-59.5.1.1If a shutoff valve is used between the boiler and

its superheatethe safety valve capacity on the boiler shall com-
PG-59.3.2 A surface blowoff connection shall not exceed Ply with the requirements of PG-67.2 and PG-70, except as pro-
NPS 21/, (DN 65), and the internal pipe and the terminal con- vided for in PG-59.5.1.2, no credit being taken for the safgty
nection for the external pipahen used, shall form a continuous ~ V@/ve on the superheater, and the superheater must be equipped
passage, but with clearance between their ends and arranged $§ith safety valve capacity as required by PG-68. A stop valve
that the removal of either will not disturb the other. A properly IS not required at the inlet or the outlet of a reheater or separately
designed steel bushing, similar to or the equivalent of those firéd superheater.

shown in Fig. PG-59.1, or a flanged connection shall be used. PG-59.5.1.2 When stop valves are installed in the water-

steam flow path between any two sections of a forced—flow
steam generator with no fixed steam and waterline, the safety
valves shall satisfy the requirements of PG-67.4.4.

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

PG-60 REQUIREMENTS FOR MISCELLANEOUS

PG-59.3.4 All waterwalls and water screens that do not PIPE, VALVES, AND FITTINGS
drain back into the boiler, and all integral economizers, shall be
equipped with outlet connections for a blowoff or drain line and
conform to the requirements of PG-58.3.6 or PG-58.3.7.

Piping referred to in this paragraph shall be designed in
accordance with the applicable requirements of ASME B31.1.

PG-60.1Water Level Indicators All boilers having a fixed

PG-59.3.5Except as permitted for miniature boilers in Part water level (steam and water interface) shall have at least one
PMB, the minimum size of blowoff connections shall be NPS 1 gage glass (a transparent device that permits visual determina-
(DN 25), and the maximum size shall be NPS2(DN 65), tion of the water level). Boilers not having a fixed water level,
except that for boilers with 100°f(9.3 n?) of heating surface  such as forced—-flow steam generators and high-temperature
or less, the minimum size of blowoff connections may be NPS water boilers of the forced circulation type, are not required to
3/4 (DN 20). have agage glass. The lowest visible water level in a gage glass

shall be ateast 2 in. (50 mm) above the lowest permissible water

PG-59.3.6 Condensate return connections of the same size level, as determined by the boiler Manufacturer. Electrode—type
or larger than the size herein specified may be used, and theelectric boilers are required to have only one gage glass, regard-
blowoff may be connected to them. In such case the blowoff less of MAWP.

shall be so located that the connection may be completely ) ) )
drained. Gage glasses having multiple tubular sections shall have a

minimum of 1 in. (25 mm) overlap of the sections in which the

PG-59.3.7 A bottom blowoff pipe when exposed to direct Water level may be visible. .Segmented gage glasses, such as
furnace heat shall be protected by firebrick or other heat resist-POrted or end—connected strip gages, shall be equipped to pro-
ing material that is so arranged that the pipe may be inspectedy'de obvious visual discrimination between water and vapor in

the individual sections.

PG-59.3.8 An opening in the boiler setting for a blowoff

. ) . ) PG-60.1.1 Boilers having a maximum allowable working
pipeshall be arranged to provide free expansion and contraction.

pressureexceeding 400 psi (3 MPa) shall have two gage glasses.
Instead of one of the two required gage glasses, two independent
remotewater level indicators (two discrete systems that continu-

. . . ously measure, transmit, and display water level) may be pro-
PG-59.4.1 Ample drain connections shall be provided \;gjeq.

where required to permit complete drainage of all piping, super-

heaters, waterwalls, water screens, integral economizers, high—- PG-60.1.1.1When the water level in at least one gage glass
temperature water boilers, and all other boiler components inis not readily visible to the operator in the area where control
which water may collect. Piping shall conform to the require- actions are initiated, either a fiber optic cable (with no electrical
ments of PG-58.3.6 or PG-58.3.7. modification of the optical signal) or mirrors shall be provided

PG-59.4 Requirements for Drains
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to transfer the optical image of the water level to the control area. PG-60.3.3 The upper edge of the water connection between
Alternatively, any combination of two of the following shall be a water column or gage glass and the boiler shall not be above

provided: the lowest visible water level in the gage glass. No part of this
pipe connection shall be above the point of connection at the
(@) an independent remote water level indicator water column.

(b) an independent continuous transmission and display of PG-60.3.4 Connections from the boiler to the water column
an image of the water level in a gage glass. shall be at least NPS 1 (DN 25). Connections for gage glasses
connected directly to the boiler or to an intervening water col-
PG-60.1.1.2 When two independent remote water level umn shall be at least NP% (DN 15). Connections from the
indicators are in reliable operation (continuously indicating boiler tothe remote level indicator shall be at least NBIDN
water level), the one required gage glass may be shut off, but20) to and including the isolation valve and from there to the
shall be maintained in the serviceable condition. remote level indicator at leagtin. (13 mm) O. D. tubing.

PG-60.1.1.3The display of a remote water level indicator PG-60.3.5 When the boiler MAWP exceeds 400 psi (3
shall have a clearly marked minimum water level reference at MPa), lower connections to drums for water columns and
least 2 in. (50 mm) above the lowest permissible water level, asremote level indicators shall be provided with shields, sleeves,
determined by the Manufacturer. or other suitable means to reduce the effect of temperature dif-

ferentials in the shells or heads.
PG-60.1.6 Each gage glass shall be fitted with a drain cock

or valve having an unrestricted drain opening of not lesslfhan PG-60.3.6 The steam and water connections to a water col-
in. (6 mm) diameter to facilitate cleaning. When the boiler umn or a gage glass shall be readily accessible for internal
MAWP exceeds 100 psi (700 kPa), the gage glass shall be fur-inspection and cleaning. Some acceptable methods of meeting
nished with a connection to install a valved drain to a point of this requirement are by providing a cross or fitting with a back
safe discharge. outlet at each right-angle turn to permit inspection and cleaning
in both directions, or by using pipe bends or fittings of a type that
Each gage glass shall be equipped with a top and a bottomdoesnot leave an internal shoulder or pocket in the pipe connec-
shutoff valve of such through—flow construction as to prevent tion and with a radius of curvature that will permit the passage
stoppage by deposits of sediments. If the bottom valve is moreof a rotary cleaner. Screwed plug closures using threaded con-
than 7 ft (2 mpbove the floor or platform from which it is oper-  nections as allowed by PG-39.5.3 are acceptable means of
ated, the operating mechanism shall indicate by its position accesgor this inspection and cleaning. When the boiler MAWP
whetherthe valve is open or closed. The pressure—temperatureexceedst00 psig (3 MPa), socket—welded plugs may be used for
rating of valves, fittings, and piping shall be at least equal to the this purpose in lieu of screwed plugs. If the water connection to
boiler MAWP and the corresponding saturated—-steam tempera-the water column has a rising bend or pocket that cannot be
ture. drained bymeans of the water—column drain, an additional drain

) shall be placed on this connection so that it may be blown off to
Straight-run globe valves shall not be used on such connec-clear any sediment from the pipe.

tions. Automatic shutoff valves, if permitted to be used, shall

conform to the requirements given in A-18. PG-60.3.7 Shutoff valves, if provided in the pipe connec-
tions between a boiler and a water column or between a boiler
PG-60.2 Water Columns and the shutoff valves required for the gage glass (PG-60.1.6),

shall be of such through—flow construction as to prevent stop-

PG—60.2.1 A water column shall be so mounted that it will  page by deposits of sediment and shall indicate whether they are
be COI’rectly pOSItloned, relative to the normal water level under in open or closed position of the Operating mechanism.

operating conditions.
Some examples of acceptable valves are:
PG-60.2.3 Each water column shall be furnished with a con-
nection of at least NP3, (DN 20) to install a valved drain to a (a) outside-screw—and-yoke type gate valve
safe point of discharge. . )
(b) lever-lifting—type gate valve with permanently fastened
PG-60.2.4 The design and material of a water column shall lever

comply with the requirements of PG-8.2, PG-8.3, and PG—-42. . .
(c) stopcock with the plug held in place by a guard or gland

PG-60.3 Connections (d) ball valve

PG-60.3.1 Gage glasses that are required by PG—-60.1 shall
be connected directly to the shell or drum of the boiler or to an
intervening water coimn. When two gage glasses are required,

both may be connected to a single water column. (1) The boiler MAWP shall not exceed 250 psig (1.7 Mpa).

Such valves shall be locked or sealed open except undet-the
lowing additional conditions:

PG-60.3.2 The lower edge of the steam connection between  (2) The boiler shall not be hand fired or fired with solid fuel
a water column or gage glass in the boiler shall not be below thenot in suspension.
highest visible water level in the gage glass. There shall be no
sag or offset in the piping that will permit the accumulation of (3) Interlocks between the valve and the burner control sys-
water. tem shall stop fuel supply and prevent firing whenever the valve
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between the drum and the water column is not in the fully open minimumsize of a syphon, if used, shall¥gin. (6 mm) inside

position. diameter. The dial of the pressure gage shall be graduated to
o ) approximately double the pressure at which the safety valve is
(4) The minimum valve size shall be NPS 1 (DN 25). set, but in no case to less thaM4ltimes this pressure.

PG-60.3.8 Except for control devices such as damper regu-  pg_g0 6.2 Each forced—flow steam generator with no fixed
lators and feedwater regulators, drains, steam pressure gages, Qaam and waterline shall be equipped with pressure gages or
apparatus asuch form as does not permit the escape of an appre-giher pressure measuring devices located as follows:
ciable amount of steam or water therefrom, no outlet con-
nections shall be placed on the piping connecting a water col-  PG-60.6.2.1 At the boiler or superheater outlet (following
umn or gage glass to a boiler. No outlet connections shall bethe last section which involves absorption of heat), and
placed on the piping connecting a remote level indicator to the
boiler or to a water column for any function other than water =~ PG-60.6.2.2 At the boiler or economizer inlet (preceding
level indication. any section that involves absorption of heat), and

PG-60.3.9 An acceptable arrangement is shown in Fig. PG-60.6.2.3Upstream of any shutoff valve that may be used
PG-60. between any two sections of the heat absorbing surface.

PG-60.6.3 Each boiler shall be provided with a valve con-
nection at least NP3, (DN 8) for the exclusive purpose of
attaching a test gage when the boiler is in service, so that the
accuracy of the boiler pressure gage can be ascertained.

PG-60.6.4 Each high—temperature water boiler shall have a
temperature gage so located and connehbtgdt shall be easily
readable. The temperature gage shall be installed so that it at all
times indicates the temperature in degrees Fahrenheit (Celsius)
of the water in the boiler, at or near the outlet connection.

PG-61 FEEDWATER SUPPLY

PG-61.1 Except as provided for in PG-61.2 and PG-61.4,
boilers having more than 50& {47 n?) of water—heating sur-

FIG. PG-60 TYPICAL ARRANGEMENT OF STEAM face shall have at least two means of feeding water. Except as

AND WATER CONNECTIONS FOR A WATER COLUMN providedfor in PG-61.3, PG-61.4, and PG-61.5, each source of
feeding shall be capable of supplying water to the boiler at a

PG-60.4 Gage CocksNot required pressure of 3%igher than the highest setting of any safety valve
o _ . on the boiler. For boilers that are fired with solid fuel not in sus-
PG-60.5 Water Fronts. Each boiler fitted with a water jack-  ensijon, and for boilers whose setting or heat source can con-
eted boiler-furnace mouth protector, or similar appliance hav- tin,e tosupply sufficient heat to cause damage to the boiler if the
ing valves on the pipes connecting them to the boiler shall havefgeq supply is interrupted, one such means of feeding shall not
these valves locked or sealed open. Such valves, when usedye gysceptible to the same interruption as the other, and each
shall be of the straightway type. shall provide sufficient water to prevent damage to the boiler.

PG-60.6 Pressure Gages PG-61.2 Except as provided for in PG-61.1, a boiler fired

PG—60.6.1 Each boiler shall have a pressure gage so locatedPy 9aseous, liquid, or solid fuel in suspension, or heated by com-
that it is easily readable. The pressure gage shall be installed s§uStion turbine engine exhaust, may be equipped with a single
that it shall at all times indicate the pressure in the boiler. EachM&ans of feeding water, provided means are furnished for the
steam biter shall have the pressure gage connected to the steanphutting off of its heat input prior to the water level reaching the
space or to the water column or its steam connection. A valve!OWest permissible level established by PG-60.
or cock shall be placed in the gage connection adjacent to the
gage. Aredditional valve or cock may be located near the boiler
providing it is locked or sealed in the open position. No other
shutoff valves shall be located between the gage and the boiler
The pipe connection shall be of ample size and arranged so th
it may be cleared by blowing out. For a steam boiler the gage
or connection shall contain a syphon or equivalent device that  pG-61.4 High-temperature water boilers shall be provided

will develop and maintain a water seal that will prevent steam with means of adding water to the boiler or system while under
from entering the gage tube. Pressure gage connections shall bgressure.

suitable for the maximum allowable working pressuretandg

perature, but if the temperature exceeds’#0@08 C), brass PG-61.5 A forced-flow steam generator with no fixed steam
or copper pipe or tubing shall not be used. The connections toand waterline shall be provided with a source of feeding capable
the boiler, except the syphon, if used, shall not be less than NPSf supplying water to the boiler at a pressure not less than the
1/, (DN 8) but where steel or wrought iron pipe or tubing is used, expected maximum sustained pressure at the boiler inlet, as
they shall not be less thaf in. (13 mm) inside diameter. The determined by the boiler Manufacturer, corresponding to opera-

PG-61.3 For boilers having a water—heating surface of not
morethan 100 # (9.3 n¥) the feed connection to the boiler shall
not be smaller than NP% (DN 15). For boilers having a water—
eating surface more than 108 .3 n¥) the feed connection

o the boiler shall not be less than N#S(DN 20).
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tion at maximum designed steaming capacity with maximum
allowable working pressure at the superheater outlet.

SAFETY VALVES AND SAFETY RELIEF VALVES 19

19 safety Valve: An automatic pressure relieving device actuated by the
static pressure upstream of the valve and characterized by full opening pop
action. It is used for gas or vapor service.

Relief Valve: An automatic pressure relieving device actuated by the static
pressure upstream of the valve which opens further with the increase in
pressure over the opening pressure. It is used primarily for liquid service.

Safety Relief Valve: An automatic pressure—actuated relieving device
suitable for use either as a safety valve or relief valve, depending on applica-
tion.

Unless otherwise defined, the definitions relating to pressure relief devices
in Appendix | of ASME PTC 25-1994, Pressure Relief Devices, shall apply.

PG-67 BOILER SAFETY VALVE REQUIREMENTS

PG-67.1 Each boiler shall have at least one safety valve or
safety relief valve and if it has more than 56Q47n?) of bare
tube water—heating surface, or if an electric boiler has a power
input more than 1,100 kW, it shall have two or more safety
valves or safety relief valves. For a boiler with combined bare
tube and extended water—heating surface exceeding3@(T ft
m2), two or more safety valves or safety relief valves are
required only if the design steam generating capacity of the
boiler exceeds 4,000 Ib/hr (800 kg/hr). Organic fluid vaporizer
generators require special consideration as given in Part PVG.

PG-67.2 The safety valve or safety relief valve capacity for

PG-67.2.6 Any economizer that may be shut off from the
boiler, thereby permitting the economizer to become a fired
pressure vessel, shall have one or more safety relief valves with
a total discharge capacity, in Ib/hr (kg/hr), calculated from the
maximum expected heat absorption in Btu/hr (W), as deter-
mined bythe Manufacturer, divided by 1,000 (1.6). This absorp-
tion shall be stated in the stamping (PG-106.4).

PG-67.3 One or more safety valves on the boiler proper shall
be set at or below the maximum allowable working pressure
(except as noted in PG-67.4). If additional valves are used the
highest pressure setting shall not exceed the maximum allow-
ableworking pressure by more than 3%. The complete range of
pressure settings of all the saturated—steam safety valves on a
boiler shall not exceed 10% of the highest pressure to which any
valve isset. Pressure setting of safety relief valves on high—tem-
perature water boile?8 may exceed this 10% range.

20 safety relief valves in hot water service are more susceptible to damage
and subsequent leakage, than safety valves relieving steam. It is recom-
mended that the maximum allowable working pressure of the boiler and the
safety relief valve setting for high—temperature water boilers be selected
substantially higher than the desired operating pressure so as to minimize the
times the safety relief valve must lift.

PG-67.4 For a forced—flow steam generator with no fixed
steam and waterline (Fig. PG—-67.4), equipped with automatic
controls and protective interlocks responsive to steam pressure,
safety valves may be provided in accordance with the above
paragraphs or the following protection against overpressure

each boiler (except as noted in PG-67.4) shall be such that theshall be provided:

safety valve, or valves will discharge all the steam that can be
generated by the boiler without allowing the pressure to rise

more than 6% above the highest pressure at which any valve $)0i
- . oiler wi
set and in no case to more than 6% above the maximum allow-

able working pressure.

PG-67.2.1The minimum required relieving capacity of the

PG-67.4.1 One or more power—actuated pressure relieving
valve€! shall be provided in direct communication with the
hen the boiler is under pressure and shall receive a con-
trol impulse to open when the maximum allowable working
pressure ahe superheater outlet, as shown in the master stamp-
ing (PG-106.3), is exceeded. The total combined relieving

safety valves or safety relief valves for all types of boilers shall capacityoof thepower-actuated relieving valves shall be not less

not be less than the maximum designed steaming capacity at théhan 10% of the maximum design steaming capacity of the
MAWP of the boiler, as determined by the Manufacturer and Poiler under any operating condition as determined by the
shall be based on the capacity of all the fuel burning equipmemManufacturer. The valve or valves shall be located in the pres-

as limited by other boiler functions.

PG-67.2.2 The minimum required relieving capacity for a
waste heat boiler shall be determined by the Manufacturer.
When auxiliary firing is to be used in combination with waste
heat recovery, the maximum output as determined by the boiler
Manufacturer shall include the effect of such firing in the total
required capacity. When auxiliary firing is to be used in place
of waste heat recovery, the minimum required relieving capacity
shall be based on auxiliary firing or waste heat recovery, which-
ever is higher.

PG-67.2.3 The minimum required relieving capacity for
electric boilers shall be in accordance with PEB-15.

PG-67.2.4 The minimum required relieving capacity in
Ib/hr (kg/hr) for a high—temperature water boiler shall be deter-
mined by dividing the maximum output in Btu/hr (W) at the
boiler nozzle, produced by the highest heating value fuel for
which the boiler is designed, by 1,000 (1.6).

PG-67.2.5 The minimum required relieving capacity for
organic fluid vaporizers shall be in accordance with PVG-12.

sure part system where they will relieve the overpressure.

21 The power—actuated pressure relieving valve is one whose movements to
open or close are fully controlled by a source of power (electricity, air, steam,
or hydraulic). The valve may discharge to atmosphere or to a container at
lower pressure. The discharge capacity may be affected by the downstream
conditions, and such effects shall be taken into account. If the power—actu-
ated pressure relieving valves are also positioned in response to other control
signals, the control impulse to prevent overpressure shall be responsive only
to pressure and shall override any other control function.

An isolating stop valve of the outside-screw—and-yoke or
ball type may be installed between the power—actuated pressure
relievingvalve and the boiler to permit repairs provided an alter-
nate power—actuated pressure relieving valve of the same capac-
ity is so installed as to be in direct communication with the boiler
in accordance with the requirements of this paragraph.

The isolating stop valve port area shall at least equal the area
of the inlet of the power—actuated pressure relieving valve. If the
isolating stop valve is of the ball type, the valve shall include a
means to clearly identify whether the valve is in the open or
closedposition. If the isolating stop valve is power actuated (air,
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motor, hydraulic, etc.), a manual override mechanism shall be

provided.
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Power—actuated pressure relieving valves discharging to will lift at a pressure no higher than 20% above the maximum
intermediate pressure and incorporated into bypass and/orallowable working pressure as shown in the master stamping
startup circuits by the boiler Manufacturer need not be capacity (PG-106.3).
certified. Instead, they shall be marked by the valve manufac-
turerwith a capacity rating at a set of specified inlet pressure and PG-67.4.3.4 At least two of these spring-loaded safety
temperature conditions. Power—actuated pressure relievingvalvesshall be equipped with a device that directly transmits the
valves discharging directly to atmosphere shall be capacity cer-valve stem lift action to controls that will stop the flow of fuel
tified. This capacity certification shall be conducted in accord- and feedwater to the boiler. The control circuitry to accomplish
ance with the provisions of PG-69.3. The valves shall be this shall be arranged in a “fail-safe” manner (see Note).

marked in accordance with the provisions of PG-69.4. Note: “Fail-safe” shall mean a circuitry arranged as either of the following:
(a) Energize to trip: There shall be at least two separate and independent trip

PG-67.4.2 Spring-loaded safety valves shall be provided circuits served by two power sources, to initiate and perform the trip action. One

. h L Lo . power source shall be a continuously charged DC baffég.second source shall
havmg a total combined re“evmg capacity, mCIUdmg that of the be an AC-to-DQonverter connected to the DC system to charge the battery and

power-actuated pressure relieving capacity .inStaHEd l.mdercapable operforming the trip action. The trip circuits shall be continuously moni-
PG-67.4.1, of not less than 100% of the maximum designed tored for availability.

steaming capacity of the boiler, as determined by the Manufac-  Itis not mandatory to duplicate the mechanism that actually stops the flow of
turer, except the alternate provision of PG-67.4.3 are satisfied.fuel and feedwater. o _ '
In this total, no credit in excess of 30% of the total required (b) De—-enegize to trip: If the circuits are arranged in such a way that a continu-

P . _ _ous supply of power is required to keep the circuits closed and operating and such
re“evmg capacity shall be allowed for the power actuated pres thatany interruption of power supply will actuate the trip mechanism, then a single

sure relieving valves actually installed. Any or all of the spring- trip circuit and single power supply will be enough to meet the requirements of this
loaded safety valves may be set above the maximum allowablesubparagraph

working pressure of the parts to which they are connected, but )

the set pressures shall be such that when all of these valves PG~67.4.3.5The power supply for all controls and devices
(togethemwith the power—actuated pressure relieving valves) are required by PG-67.4.3 shall include at least one source con-
in operation the pressure will not rise more than 20% above thetained within the same plant as the boiler and which is arranged
maximum allowable working pressure of any part of the boiler, {0 actuate the controls and devices continuously in the event of
except for the steam piping between the boiler and the primefailure or interruption of any other power sources.

mover. . .
PG-67.4.4 When stop valves are installed in the water—

PG-67.4.3 The total installed capacity of spring loaded steam flow path between any two sections of a forced-flow
safety valves may be less than the requirements of PG-67.4.25team generator with no fixed steam and waterline:

provided all of the following conditions are met. .
PG-67.4.4.1 The power-actuated pressure relieving

PG-67.4.3.1The boiler shall be of no less steaming capacity Valve(s) required by PG-67.4.1 shall also receive a control
than 1,000,000 Ib/hr (450 000 kg/hr) and installed in a unit sys- impulse to open when the maximum allowable working pres-

tem for power generation (i.e., a single boiler supplying a single sure of the component, having the lowest pressure upstream to
turbine—generator unit). the stop valve, is exceeded; and

PG-67.4.3.2 The boiler shall be provided with automatic PG-67.4.4.2 The spring-loaded safety valves shall be
devices, responsive to variations in steam pressure, whichlocated to provide the pressure protection requirements in
include not less than all the following: PG-67.4.2 or PG-67.4.3.

PG-67.4.3.2.1A control capable of maintaining steam pres- PG-67.4.5 A reliable pressure-recording device shall
sure at the desired operating level and of modulating firing ratesalways be irservice and records kept to provide evidence of con-
and feedwater flow in proportion to a variable steam output; and formity to the above requirements.

PG-67.4.3.2.2 A control that overrides PG-67.4.3.2.1 by PG-67.5 All safety valves or safety relief valves shall be so
reducing the fuel rate and feedwater flow when the steam pres-constructed that the failure of any part cannot obstruct the free
sure exceeds the maximum allowable working pressure asand full discharge of steam and water from the valve. Safety
shown in the master stamping (PG-106.3) by 10%; and valves shall be of the direct spring—loaded pop type, with seat

inclined at any angle between 45 deg and 90 deg, inclusive, to

PG-67.4.3.2.3A direct-acting overpressure-trip-actuating the center line of the spindle. The coefficient of discharge of
mechanism, using an independent pressure sensing device, thafafetyvalves shall be determined by actual steam flow measure-
will stop the flow of fuel and feedwater to the boiler, at a pressure ments at a pressure not more than 3% above the pressure at
higher than the set pressure of PG-67.4.3.2.2, but less than 20%yhich the valve is set to blow and when adjusted for blowdown
abovethe maximum allowable working pressure as shown in the in accordance with PG-69.1.4. The valves shall be credited with
master stamping (PG-106.3). capacities as determined by the provisions of PG-69.2.

PG-67.4.3.3There shall be not less than two spring—loaded  Safetyvalves or safety relief valves may be used that give any
safetyvalves and the total rated relieving capacity of the spring— opening up tdhe full discharge capacity of the area of the open-
loaded safety valves shall be not less than 10% of the maximuming of the inlet of the valve, provided the movement of the steam

designed steaming capacity of the boiler as determined by thesafetyvalve is such as not to induce lifting of water in the boiler.
Manufacturer. These spring-loaded safety—valves may be set

above the maximum allowable working pressure of the parts to  Deadweight or weighted lever safety valves or safety relief
which they are connected but shall be set such that the valvesalves shall not be used.
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For high-temperature water boilers safety relief valves shall superheater is at least 75% of the aggregate valve capacity
be used. Such valves shall have a closed bonnet. For purposegquired.

of selection the capacity rating of such safety relief valves shall ) )
be expressed in terms of actual steam flow determined on the PG~68.3 Every separately fired superheater which may be

same basis as for safety valves. In addition the safety reliefShut off from the boiler and permit the superheater to become a
valves shall be capable of satisfactory operation when relieving firéd pressure vessel shall have one or more safety valves having

water at the saturation temperature corresponding to the pres® discharge capacity equal to 6 Ib (29 kg/hr) of steam per hour
sure at which the valve is set to blow. per square foot (square meter) of superheater surface measured

on the side exposed to the hot gases. As an alternative the
PG-67.6 A safety valve or safety relief valve over NPS 3 Manufacturer may also calculate the minimum safety valve dis-
(DN 80), used for pressures greater than 15 psig (100kPa), shalfharge capacity in Ib (kg) of steam per hour from the maximum
have a flanged inlet connection or a weld—end inlet connection. €xPected heat absorption (as determined by the Manufacturer)
The dimensions of flanges subjected to boiler pressure shall condn Btu/hr (W), divided by 1,000 (1.6). In the case of electrically
form to theapplicable ASME Standards as given in PG-42. The heated superheaters, the safety valve capacity shall be based
facing shall be similar to those illustrated in the Standard. upon 3'/5 b (1.6 kg)/hr/kW input. The number of safety valves
installed shall be such that the total capacity is at least equal to
PG-67.7 Safety valves or safety relief valves may have that required.

bronze parts complying with either SB-61, SB-62, or SB-148, 5 gg 4 Every reheater shall have one or more safety
provided the maximum allowable stresses and temperatures dQ/alves, such that the total relieving capacity is at least equal to

ngt l?xbceed thke \éaltue§ g!ve? mtr;r ablle 1B Off Se(itlop I”’ Pa(;t D’San?]the maximum steam flow for which the heater is designed. The
shall be marked 1o Indicate the class of material used. suc capacity ofthe reheater safety valves shall not be included in the

valves shall not be used on superheaters delivering steam at . L . -
temperature over 456 (230°C) for SB-61 and SB~148, and ?eqwred relieving capacity for the boiler and superheater.

306°F (150°C) for SB-62, and shall not be used for high-tem-  One or more valves with a combined relieving capacity not
perature water boilers. less than 15% of the required total shall be located along the
steam flow path between the reheater outlet and the first stop
PG-68 SUPERHEATER AND REHEATER SAFETY valve. The pressure drop upstream of the valves on the outlet
VALVE REQUIREMENTS side of the reheater shall be considered in determining their set

) ) pressure.
PG-68.1 Except as permitted in PG-58.3.1, every attached

superheater shall have one or more safety valves in the steam PG-68.5 A soot blower connection may be attached to the
flow path between the superheater outrad the first stop valve. ~ same outlet from the superheater or reheater that is used for the
The location shall be suitable for the service intended and shallsafety valve connection.

providethe overpressure protection required. The pressure drop B
upstream of each safety valve shall be considered in the deter- hPG 68&6 Ever_y safety k\]/alvedused on a superheater or
mination of set pressure and relieving capacity of that valve. If r% OEIaZIeESCII’S((_:‘, art?lTlghsuper eate s?ealm d‘."‘t at;embperatli)re dover
the superheater outlet header has a full, free steam passage froff ( ) shall have a casing, including the base, body,
end to end and is so constructed that steam is supplied to it af’mq b.onnet anq spindle, of steel, steel alloy, or equivalent heat-
practically equal intervals throughout its length so that there is resisting material.

a uniform flow of steam through the superheater tubes and thg The valve shall have a flanged inlet connection, or a weld-
header, the safety valve, or valves, may be located anywhere inang inlet connection. It shall have the seat and disk of suitable
the length of the header. heat erosivand corrosive resisting material, and the spring fully

. . exposed outside of the valve casing so that it shall be protected
PG-68.2 The discharge capacity of the safety valve, or om contact with the escaping steam.

valves, on an athed superheater may be included in determin-

ing the number and size of the safety valves for the boiler, pro- PG-68.7 The capacity of a safety valve on superheated
vided there are no intervening valves between the superheatesteam shall be calculated by multiplying the capacity deter-
safety valve and the boiler, and provided the discharge capacitymined in accordance with PG-69.2 by the appropriate superheat
of the safety valve, or valves, on the boiler, as distinct from the correction factoKgp, from Table PG-68.7.
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PG-69 CERTIFICATION OF CAPACITY OF SAFETY PG-69.1.1 Capacity certificati.on. tests shall be conducted
AND SAFETY RELIEF VALVES using dry saturated steam. The limits for test purposes shall be

. . 98% minimum quality and 2@ (10°C) maximum superheat.
PG-69.1 Before the Code symbol is applied to any safety_ O Correctionfrom within these limits may be made to the dry satu-
safety relief valve, the valve manufacturer shall have the reliev- rated condition.
ing capacity of his valves certified in accordance with the provi-

sions of this paragraph.
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PG-69.1.2Tests shall be conducted at a place that meets the If the values derived from the testing do not fall between the
requirements of A-312. minimum and maximum slope values, the Authorized Observer
shallrequire that additional valves be tested at the rate of two for
PG-69.1.3 Capacity test data reports for each valve design each valve beyond the maximum and minimum values with a
and size, signed by the manufacturer and Authorized Observerimit of four additional valves.
witnessing the tests, together with drawings showing the valve

construction, shall be submitted to the ASME designee for ~ The relieving capacity to be stamped on the valve shall not
review and acceptanég. exceed 90% of the average slope times the absolute accumula-

tion pressure:

22 v/alve capacities are published in “Pressure Relief Device Certifications.”
This publication may be obtained from the National Board of Boiler and
Pressure Vessel Inspectors, 1055 Crupper Ave., Columbus, OH 43299. (U.S. Customary Units)

rated slope = 0.90 x average slope

PG-69.1.4 Capacity certification tests shall be conducted at Stampeccapacity <rated slope (1.03 x set pressure + 14.7) or (set
a pressure that does not exceed the set pressure by 3% or 2 pBressure + 2 psi + 14.7), whichever is greater
(15 kPa), whichever is greater. Safety and safety relief valves1(SI Units)

shall be adjusted so that the blowdown does not exceed 4% Ostamped capacity rated slope (1.03 x set pressure + 0.101) or
the set pressure. For valves set at or below 100 psi (700 kPa)(Set pressure + 0.015 MPa + 0.101), whichever is greater

the blowdown shall be adjusted so as not to exceed 4 psi (30
kPa). Safety valves used on forced-flow steam generators with  pG-69.2.3 Coefficient of Discharge Method. A coeffi-
np fixed steam and Waterlin.e, and safety reli.ef valves used ONcient ofdischarge for the design, K, may be established for a spe-
high-temperature water boilers shall be adjusted so that thegific valve design according to the following procedure:
blowdown does not exceed 10%tloé set pressure. The reseat-
ing pressure shall be noted and recorded. (a) For each design, the safety or safety relief valve manufac-
turer shall submit for test at least three valves for each of three
PG-69.2 Relieving capacities shall be determined using one differentsizes (a total of nine valves). Each valve of a given size
of the following methods. shall be set at a different pressure, covering the range of pres-
sures for which the valve will be used or the range available at
PG-69.2.1 Three Valve Method.A capacity certification the facility where the tests are conducted.
test is required on a set of three valves for each combination of )
size, design, and pressure setting. The capacity of each valve of (0) Tests shall be made on each safety or safety relief valve
the set shall fall within a range #5% of the average capacity. ~t0 determine its lift at capacity, popping, and blowdown pres-
If one of the three valves tested falls outside this range, it shallSures, and actual relieving capacity. An individual coefficient,
be replaced by two valves, and a new average shall be calculate$fD. shall be established for each valve as follows:
based on all four valves, excluding the replaced valve. Failure
of any of the four capacities to fall within a rangetb%o of the
new average shall be cause to refuse certification of that particu-

lar valve design. Where actual flow is determined by test and theoretical flow,

o ) o _ Whris calculated by one of the following equations:
The rated relieving capacity for each combination of design, For 45 deg seat

size, and test pressure shall be 90% of the average capacity.

Kp = actual flow = individual coefficient of discharge
theoretical flow

(U.S. Customary Units)

PG-69.2.2 Slope Method. If a Manufacturer wishes to W =51.5 xmDLP x 0.707
applythe Code Symbol to a design of pressure relief valves, four )
valves of each combination of pipe size and orifice size shall be (S! Units)
tested. These four valves shall be set at pressures that cover the Wr =5.25 x1DLP x 0.707
approximate range of pressufeswhich the valve will be used
or covering the range available at the certified test facility that
shall conduct the tests. The capacities based on these four tes{g).S. Customary Units)
shall be as follows: Wr = 51.5 xTDLP

For flat seat

(@) Theslope W/P of the actual measured capacity versus the (SI Units)
flow pressure for each test point shall be calculated and aver- Wy =5.25 xnDLP

aged:
g For nozzle
slope = W= measured capacity (U.S. Customary Units)
P absolute flow rating pressure W, = 51.5AP
All values derived from the testing must fall withiB% of (SI Units)
the average value: Wr =5.25AP
minimum slope = 0.95 x average slope where
A = nozzle throat area, th(mmn?)
maximum slope = 1.05 x average slope D = seat diameter, in. (mm)
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L = lift at pressuré, in. (mm)
P = (1.03 x set pressure + 14.7), psia, or

= (set pressure + 2 + 14.7), psia, whichever is greater
W = theoretical flow, Ib/hr (kg/hr)

The average of the coefficieritg of the nine tests required shalll

be multiplied by 0.90, and this product shall be taken as the coef-

ficientK of that design. All individual coefficients of discharge,
Kp, shall fall within a range af5% of the average coefficient
found. If a valve fails to meet this requirement, the Authorized

Observer shall require two additional valves to be tested as

replacements for each valve having an individual coefficient,
Kp, outside thet5% range, with a limit of four additional valves.
Failure of a coefficient{p, to fall within 5% of the new aver-
age value, excluding the replaced valve(s), shall be cause t
refuse certification of that particular valve design.

The rated relieving capacity of all sizes and set pressures of

a given design, for whick has been established under the provi-
sion of this paragraph, shall be determined by the equation:

W< Wr xK

where

K = coefficient of discharge for the design

W = rated relieving capacity, Ib/hr (kg/hr)

W = theoretical flow, defined by the same equation used to
determineKp, Ib/hr (kg/hr)

The coefficient of discharge for the design shall be not greater

than0.878 (the product of 0.9 x 0.975). The coefficient shall not

be applied to valves whose beta ratio (ratio of valve throat to

inlet diameter) lies outside the range of 0.15 to 0.75, utdets
have demonstrated that the individual coefficient of discharge,

Kp, for valves at the extreme ends of a larger range, is within

+5% of the average coefficierkp.

For designs where the lift is used to determine the flow area,
all valves shall have the same nominal lift to seat diameter ratio

(L/D).

(6]

applied to capacity computations in the supercritical region at
elevated pressures by means of the isentropic flow equation.

(U.S. Customary Units)

W =1,135.80.90 , dw \/g
51.45 dP
(SI Units)

P
W =1135.8095, dw \[7
525 dP

where

dW/dP = rate of change of measured capacity with respect to
absolute pressure

P = absolute inlet pressure, psia (MPa)

W = capacity, Ib of steam/hr (kg/hr)

v = inlet specific volume, #Ib (m3/kg)

Note: The constant 1,135.8 is based gnfactor of 1.30, which is accurate for
superheatedteam at temperature above approximately Bga30° C). Ininterest
of accuracy, other methods of capacity computations must be used at temperatures
below 800F (430°C) at supercritical pressures.

PG-69.4 Power—actuated pressure relieving valves, having
capacitiesertified in accordance with the provision of PG-69.3
and computed in accordance with the formula contained therein,
shall be marked as required by PG-110 with the computed
capacity, corresponding to 3% above the full load operating
pressure and temperature conditions at the valve inlet when the
valve is operated by the controller, and they shall also be
stamped with the set pressure of the controller. When the valve
is marked as required by this paragraph, it shall be the guarantee
by the manufacturer that the valve also conforms to the details
of construction herein specified.

PG-69.6 When changes are made in the design of a safety
or safety relief valve in such a manner as to affect the flow path,
lift, or performance characteristics of the valve, new tests in
accordance with this Section shall be performed.

PG-70 CAPACITY OF SAFETY VALVES

For pressures over 1,500 psig (10.3 MPa) and up to 3,200 psig PG-70.1 Subject to the minimum number required by

(22.1MPa), the value ofV shall be multiplied by the correction
factor:

(U.S. Customary Units)
0.1906P - 1,000
0.2292P - 1,061

(SI Units)
27.6P - 1000
33.2P - 1061

PG-69.3 If a manufacturer wishes to apply the Code symbol

PG-67.1, the number of safety valves or safety relief valves
required shall be determined on the basis of the maximum
designed steaming capacity, as determined by the boiler
Manufacturer, and the relieving capacity marked on the valves
by the manufacturer.

PG-71 MOUNTING

PG-71.1 When two or more safety valves are used on a
boiler, they may be mounted either separately or as twin valves
made byplacing individual valves on Y-bases, or duplex valves
having two valves in the same body casing. Twin valves made

to a power-actuated pressure relieving valve under PG-67.4.1PY placing individual valves on Y-bases, or duplex valves hav-

one valve of each combination of inlet pipe size and orifice size

ing two valves in the same body, shall be of approximately equal

to be used with that inlet pipe size shall be tested. The valve shalF@Pacity.

be capacity tested at four fdifent pressures approximately cov-

ering the range of the certified test facility on which the tests are

When not more than two valves of different sizes are
mounted singly the relieving capacity of the smaller valve shall

conducted. The capacities, as determined by these four testSya 1ot |ess than 50% of that of the larger valve.
shall be plotted against the absolute flow test pressure and a line

drawn through these four test points. All points must lie within

PG-71.2 The safety valve or safety relief valve or valves

+5% in capacity value of the plotted line and must pass through shall be connected to the boiler independent of any other con-
0-0. From the plotted line, the slope of the line dW/dP shall be nection,and attached as close as possible to the boiler or the nor-
determined and a factor of (0.90/51.45) x (dW/dP) shall be mal steam flow path, without any unnecessary intervening pipe
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or fitting. Such intervening pipe or fitting shall be not longer PG-71.7 Every boiler shall have proper outlet connections
than the face—to—face dimension of the corresponding tee fitting for the required safety valve, or safety relief valve, or valves,
of the same diameter and pressure under the applicable ASMEndependent of any other outside steam connection, the area of
Standard listed in PG-42 and shall also comply with PG-8 and opening to be at least equal to the aggregate areas of inlet con-
PG-39. Every safety valve or safety relief valve shall be con- nections of all of the safety valves or safety relief valves to be
nected so as t&tand in an upright position, with spindle vertical. attachedhereto. An internal collecting pipe, splash plate, or pan
On high—temperature water boilers of the watertube forced—cir- may be used, provided the total area for inlet of steam thereto is
culation type, the valve shall be located at the boiler outlet.  not less than twice the aggregate areas of the inlet connections
of the attached safety valves. The holes in such collecting pipes
PG-71.3 The opening or connection between the boiler and shall be ateastl/, in. (6 mm) in diameter and the least dimension

the safety valve or safety relief valve shall have at least the aregn any other form of opening for inlet of steam shaltién. (6
of the valve inlet. No valve of any description shall be placed ypm).

betweerthe required safety valve or safety relief valve or valves
and the boiler, nor on the discharge pipe between the safety valve  gych dimensional limitations to operation for steam need not
or safety relief valve and the atmosphere. When a discharge PIP&pply to steam scrubbers or driers provided the net free steam

is used, the cross—sectional area shall be not less than the fullatarea of the scrubber or drier is at least 10 times the total area
area of the valve outlet or of the total of the areas of the valve of the boiler outlets for the safety valves.

outlets, discharging there into. It shall be as short and straight
as possible and so arranged as to avoid undue stresses on the PG-71.8 If safety valves are attached to a separate steam

valve or valves. drum or dome, the opening between the boiler proper and the

. . team drum odome shall be not less than required by PG-71.7.
All safety valve or safety relief valve discharges shall be so S T S ss quired by

located or piped as to ,b? carried clgar from running boards. O'bG-72 OPERATION
platforms. Ample provision for gravity drain shall be made in
the discharge pipe at or near each safety valve or safety relief
valve,and where water of condensation may collect. Each valve
shall have an open gravity drain through the casing below the
level of the valve seat. For iron—and steel-bodied valves
exceeding\PS 21/, (DN 65), the drain hole shall be tapped not
less than NP&g (DN 10).

PG-72.1 Safety valves shall be designed and constructed to
operate without chattering and to attain full lift at a pressure no
greater than 3% above their set pressure. After blowing down,
all valves set at pressures of 375 psi (2.7 MPa) or greater shall
close at a pressure not lower than 96% of their set pressure,
exceptthat all drum valves installed on a single boiler may be set
to reseat at a pressure not lower than 96% of the set pressure of
the lowest set drum valve. All valves set at pressures below 375
psi (2.7 MPa) shall have a blowdown not greater than that speci-
fied in the following table, except that all drum valves installed
The installation of cast iron bodied safety relief valves for O @ Single boiler may be set to reseat at a pressure not lower than
the reseating pressure of the lowest set drum valve:

Set Pressure, psi (MPa) Maximum blowdown
PG-71.41f a muffler is used on a safety valve or safety relief -

valve, itshall have sufficient outlet area to prevent back pressure < 67 (500) 4 psi (15 kPa)
from interfering with the proper operation and discharge capac- > 67 (500) and 250 (1 700) 6% of set pressure
ity of the valve. The muffler plates or other devices shall be so < :
constructed as to avoid a possibility of restriction of the steam > 250 (1 700) and < 375 (2 500) 15 psi (100 kPa)
passagedue to deposit. Mufflers shall not be used on high—-tem-
perature water boiler safety relief valves.

Discharge piping from safety relief valves on high-tempera-
ture water boilers shall be provided with adequate provisions for
water drainage as well as the steam venting.

high—-temperature water boilers is prohibited.

If agreed by the boiler owner and, for new boiler construc-
tion, the boiler Manufacturer, greater values of blowdown may

When a safety valve or safety relief valve is exposed to out- be acceptable. The valves with these greater blowdown values
doorelements that may affect operation of the valve pieisnis- must be so adjusted and marked by the manufacturer.

sible to shield the valve with a satisfactory cover. The shield or

cover shall be properly vented and arranged to permit servicing  The minimum blowdown for all safety or safety relief valves
and normal operation of the valve. shall be 2 psi (13.8 kPa) or 2% of the set pressure, whichever is

greater.

PG-71.5 When a boiler is fitted with two or more safety
valves or safety relief valves on one connection, this connection ~ Safety valves used on forced-flow steam generators with no
to the boiler shall have a cross—sectional area not less than théixed steam and waterline, and safety relief valves used on high-
combined areas of inlet connections of all the safety valves ortemperature water boilers may be set and adjusted to close after
safetyrelief valves with which it connects and shall also meet the blowing down not more than 10% of the set pressure. The valves
requirements of PG-71.3. for these special uses must be so adjusted and marked by the

manufacturer.

PG-71.6 Safety valves may be attached to drums or headers
by welding provided the welding is done in accordance with PG-72.2 The popping point tolerance plus or minus shall not
Code requirements. exceed that specified in the following table:
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Tolerance, Plus or Minus PG-73.1.4 The seat of a safety valve shall be fastened to the
Set Pressure, psi (MPa) From Set Pressure bodyl_(;tf_the valve in such a way that there is no possibility of the
seat lifting.
<70 (500) 2 psi (15 kPa)
> 70 (500) and_800 (2 3% of set pressure PG-73.1.5 A body drain below seat level shall be provided

in the valve and this drain shall not be plugged during or after

100) field installation. For valves exceeding NP$:ZDN 65), the
> 300 (2 100) and 4000 (7 10 psi (70 kPa) drainhole or holes shall be tapped not less than #@®N 10).
000) For valves of NPS 2> (DN 65) or smaller, the drain hole shall
> 1000 (7 000) 1% of set pressure not be less thatk in. (6 mm) in diameter.

PG-73.1.6 In the design of the body of the valve, consider-
PG-72.3 The spring in a safety valve or safety relief valve ation shall be given to minimizing the effects of water deposits.
shallnot be reset for any pressure more than 5% above or below
that for which the valve is marked unless the new setting is PG=73.1.7 Valves having screwed inlet or outlet connec-
within the spring design range established by the manufacturertionsshall be provided with wrenching surfaces to allow for nor-
or is determined to be acceptable to the manufacturer. mal installation without damaging operating parts.

If the set pressure is to be adjusted within the limits specified PG-73.1.8 Means _shaII b? provided n the design of _aII
valves for use under this Section, for sealing all external adjust-

ﬁ_bove,tr:he_ ac(i]jlustment Sthetl.” be performed b)élthe n;anuézﬁt_urerlmems_ Seals shall be installed by the manufacturer, his autho-
IS authorized réprésentative, or an assembler. - An additional, o 4 representative, or an assembler at the time of the initial

valve data tag identifying the new set pressure, capacity, andyy;,stment After spring replacement and/or subsequent adjust-

date shall be furnished and installed, and the valve shall beyant the valve shall be resealed. Seals shall be installed in such

resealed. a manner as to prevent changing the adjustment without break-
ing the seal and, in addition, shall serve as a means of identifying

PG-72.4 If the set pressure of a valve is changed so as t0the manufacturer, his authorized representative, or the assem-
require a new spring, the spring shall be acceptable to thepler making the adjustment.

manufacturer. The spring installation and valve adjustment

shall be perfaned by the manufacturer, his authorized represen- PG-73.2 Material Selections

tative, or an assembler. A new nameplate as described in ) ) )
PG-110 shall be furnished and installed, and the valve shall be PG~73.2.1 Cast iron seats and disks are not permitted.

resealed. PG-73.2.2 Adjacent sliding surfaces such as guides and

disks ordisk holders shall both be of corrosion resistant material.
Springs of corrosion-resistant material or having a corrosion—
resistant coating are required. The seats and disks of safety
valves orsafety relief valves shall be of suitable material to resist
corrosion by the lading fluid.

Note: The degree of corrosion resistance, appropriate to the intended service,
PG-73.1.1 The design shall incorporate guiding arrange- shall be a matter of agreement between the manufacturer and the purchaser.

ments necessary to insure consistent operation and tightness.

PG-73 MINIMUM REQUIREMENTS FOR SAFETY
AND SAFETY RELIEF VALVES

PG-73.1 Mechanical Requirements

PG-73.2.3 Materials used in bodies and bonnets or yokes
shall be listed in Section II, Parts A and B, and identified in

PG_73'1'2 Th.e spring shall be designed so ghat the full I'.ﬁ Tables 1A and 1B of Section I, Part D, as permitted for Section
spring compression shall be no greater than 80% of the nomlnall construction. Materials used in nozzles, disks, and other parts

solid deflection. The permanent set of the spring (defined as the ., ytained within the external structure of the safety or safety

difference between the free height and height measured 10 mingjief valves shall be one of the following categories:
afterthe spring has been compressed solid three additional times
after presetting at room temperature) shall not exceed 0.5% of (a) listed in ASME Section II
the free height.
(b) listed in ASTM Specifications (see Note below)
PG-73.1.3 To provide a means for verifying whether it is

free,each safety valve or safety relief valve shall have a substan- ) . . )
valve relief valve by apecification ensuring control of chemical

tial lifting device, which when activated will release the seating nd phvsical properti nd litv at least ivalent to ASTM
force on the disk when the valve is subjected to pressure of a?nd physical properties and quaiity at least equivaient to

least75% of the set pressure. The lifting device shall be such thatStl\zli ndgrds (see Note below)] -

. S 2, . ote: It shall be the manufacturer’s responsibility to ensure that the allowable
it cannot lock or hold the valve disk in lifted position when the stresses at temperature meet the requirements of Section II, Part D, Appendix 1,
exterior lifting force is released. Disks of safety relief valves Nonmandatory Basis for Establishing Stress Values in Tables 1A and 1B.

used on high—-temperature water boilers shall not be lifted while
the temperature of the water exceeds°BO®3C). If it is
desired to lift the valve disk to assure that it is free, this shallbe  PG-73.3.1 A manufacturer shall demonstrate to the satisfac-
donewhen the valve is subjected to a pressure of at least 75% oftion of an ASME designee that his manufacturing, production,
the set pressure. For high-temperature water boilers, the liftingand test facilities and quality control procedures will ensure
mechanism shall be sealed against leakage. close agreement between the performance of random produc-

(c) controlled by the manufacturer of the safety or safety

PG-73.3 Inspection of Manufacturing and/or Assembly
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tion samples and the performance of those valves submitted forversions. The Manufacturer and Assembler shall maintain a file
capacity certification. of such authorizations.

PG-73.3.2 Manufacturing, assembly, inspection, and test (e) At least annually a review shall be performed by the
operations including capacity, are subject to inspections at anyManufacturer of an Assembler’s system and machining capabil-
time by an ASME designee. ites. The Manufacturer shall document the results of these

reviews. A copy of this documentation shall be kept on file by

PG-73.3.3 A Manufacturer or Assembler may be granted the Assembler. The review results shall be made available to a

permission to apply the V Code Symbol to production pressure representative from an ASME designated organization.

relief valves capacity—certified in accordance with PG-69, pro-  Note: Within the requirements of PG-73.3 and PG-73.fhaaufactureris
vided the foIIowing tests are successfully completed. This per- defined as agrson or organization who is completely responsible for design, mate-
. . . . ... . . rial selection, capacity certification, manufacture of all component parts, assembly,
mission shall expire on the‘_ flf_th anniversary of the date it is ini- testing, sealing, and shipping of safety and safety relief valves certified under this
tially granted. This permission may be extended for 5-year Sectlolr;- bleiis defined i h N
: : : . n assembleiis defined as a person or organization who purchases or
periods ifthe followmg tests gre_successfully repeated within the receives from a manufacturer the necessary component parts or valves and
6—month period before expiration. assembles, adjusts, tests, seals, and ships safety or safety relief valves certified
under this Section at a geographical location other than and using facilities other
(a) Two sample production pressure relief valves of a size 12" those used by the manufacturer.

and capacity within the capability of an ASME-accepted labora-  PG-73.4 Testing by Manufacturers or Assemblers
tory shall be selected by an ASME designee.
PG-73.4.1Valves exceeding 1 in. (DN 25) inlet size or 300
(b) Operational and capacity tests shall be conducted in thepsig (2MPa) set pressure shall meet the following requirements.

presence of an ASME designee at an ASME accepted laboraPrimary pressure containing cast and welded parts of pressure
tory. The valve manufacturer or assembler shall be notified of relief valves shall be tested at a pressure at 1.5 times the design
the time of the test and may have representatives present to witpressure of the parts. These tests shall be conducted after all
ness the test. machining operations to the parts have been completed. There

. . ) ... shall be no visible signs of leakage.
(c) Should any valve fail to relieve at or above its certified

capacity or should it fail to meet performance requirements in ~ Closed bonnet pressure relief valves designed for discharge
PG-72, the test shall be repeated at the rate of two replacemento a closed system shall be tested with a minimum of 30 psig (200
valves, selected in accordance with PG-73.3.3(1), for eachkPa)air or other gas in the secondary pressure zone. There shalll
valve that failed. be no visible signs of leakage.

(d) Failure of any of the replacement valves to meet capacity PG-73.4.2 Every valve shall be tested with steam by the
or the performance requirements of this Section shall be causemanufacturer or assembler to demonstrate its popping point,
for revocation within 60 days of the authorization to use the blowdown, and pressure containing integrity.

Codesymbol on that particular type of valve. During this period, ] )
the Manufacturer or assembler shall demonstrate the cause of PG~73.4.2.1Tests shall be conducted either on equipment
such deficiency and the action taken to guard against futurethat meets the requirements of PG-73.4.6, or on the boiler, by

occurrence, and the requirements of PG-73.3.3 above shalf@ising the pressure to demonstrate the popping pressure and
apply. blowdown.

PG-73.3.4 Use of the Code Symbol Stamp by an assembler ~ PG~73.4.2.2When the valve is beyond the production test
indicates the use of original unmodified parts in strict accord- €quipment capabilities, an alternative test method presented in
ance with the instructions of the manufacturer of the valve. PG~73.4.2.2.1 or PG-73.4.2.2.2 may be used, provided all of
However, an assembler may convert original finished parts by the following conditions are met:
machining to another finished part for a specific application

. o a) testing the valve at full pressure may cause damage to the
under the following conditions: (@) 9 P Y 9

valve, or testing of the valve is impractical due to boiler system

(a) Conversions shall be specified by the Manufacturer, OPerational safety considerations

Drawings and/or written instructions used for part conversion
shall be obtained from the Manufacturer and shall include a
drawing or description of the converted part before and after
machining.

(b) the boiler owner, and for new boiler construction the
boiler Manufacturer, has accepted the use of the alternative test
method

) (c) the valve lift has been mechanically verified to meet or
(b) The Assembler’s quality control system, as accepted by oy caed the required lift

a representative from an ASME-designated organization, must

describe in detail the conversion of original parts, provisions for  (d) the blowdown control elements of the safety valve are set
inspection and acceptance, personnel training, and control ofto the valve manufacturer’s specification in lieu of a blowdown
current Manufacturer’s drawings and/or written instructions.  demonstration

(c) The Assembler must document each use of a converted (e) the valve design is compatible with the alternative test
part. method selected

(d) The Assembler must demonstrate to the Manufacturer the PG-73.4.2.2.1The valve, with its lift temporarily restricted
ability to perform each type of conversion. The Manufacturer during the test, if required to prevent valve damage, shall be
shall document all authorizations granted to perform part con- tested on steam to demonstrate popping pressure.
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PG-73.4.2.2.2The valve may be fitted with a hydraulic or PG-73.6.2Duties of the Certified Individual (Cl). The CI
pneumatidift assist device and tested on steam at a pressure lesshall
than the valve set pressure. The lift assist device and test proce-

dure shall be calibrated to provide the set pressure setting within (&) Vverify that each item to which the Code “V" symbol is
the tolerance of PG=72.2. appliedhas a current capacity certification and meets all applica-

ble requirements of this Section
muingZSéﬁigc? Ose;;tt'i%hm?:: ;lis; St:i"akt)z C?gg:j::dng: g(i)gé _ (b) review documentation for each lot of items to be stamped
. P ) op gp ’ P . Cgo verify, for the lot, that requirements of this Section have been
ing the reseating pressure of the valve. When being tested, A omoleted
valve exhibiting no visible signs of leakage shall be considered P

adequately tight. (c) sign the Certificate of Conformance, Form P-8, prior to

release of control of the safety or safety relief valves
PG-73.4.4 A manufacturer or assembler shall have a docu-

mented program for the application, calibration, and mainte- PG-73.6.3 Certificate of Conformance, Form P-8

nance of test gages. - )
(@) The Certificate of Conformance, Form P-8, shall be filled

PG-73.4.5 Testing time on steam valves shall be sufficient out by the manufacturer or assembler and signed by the Certified
to assure that test results are repeatable and representative dfdividual. Multiple duplicate safety valves or safety relief
field performance. valves may beecorded as a single entry, provided the valves are

identical and are produced in the same lot.

PG-73.4.6 Test fixtures and test drums, where applicable, , L .
shall be ofdequate size and capacity to assure that the observed (P) The manufacturer's or assembler's written quality con-

set pressure is consistent with the stamped set pressure withiff©! Program shall include requirements for completion of Cer-
the tolerance required by PG-72.2. tificates of Conformance, Form P-8, and retention, by the

manufacturer or assembler, for a minimum of 5 years.

PG-73.5Design Requirements.At the time of submission
of valves for capacity certification or testing in accordance with
PG-69, the ASME designee has the authority to review designpG-75 GENERAL
for conformity with the requirements of this Section and to reject
or require modification of designs that do not conform, prior to ~ The fabrication of boilers and parts thereof shall conform to
capacity testing. the general fabrication requirements in the following paragraphs
and in addition to the specific requirements for fabrication in the
PG-73.6 Code Symbol “V” Stamp. Each safety valve or  Parts of this Section that pertain to the methods of construction
safety relief valve to which the Code “V” symbol (see Fig. used.
PG-105.4) will be applied shall have been fabricated or
assembled by a manufacturer or assembler holding a valid CcerPG-76 CUTTING PLATES AND OTHER STOCK
tificate of Authorization (PG-105.2) and capacity certified in
accordance with the requirements of this Section. A Certified ing. or cutting by the electric arc or gas process. providin
Individual (CI) shall provide oversight to assure that _each use Ofer?c;ugh metalgis I)éft at any unfinished eggespto meet’tr?e requirge-
the Code “V” symbol on a safety valve or safety relief valve is ments of PG-79.
in accordance with the requirements of this Section, and that
eachuse of the Code “V” symbol is documented on a Certificate ~ PG-76.2 When end faces of nozzle or manhole necks are to

FABRICATION

PG-76.1 Plates may be cut by machining, punching, shear-

of Conformance, Form P-8. remain unwelded in the completed vessel, these end faces shall
not be cut by shearing unless at Ié4sin. (3 mm) of additional
PG-73.6.1 Requirements for the Certified Individual metal is removed by any method that will produce a smooth fin-
(Cl). The ClI shall ish.

(a) be an employee of the manufacturer or assembler PG-91 QUALIFICATION OF INSPECTORS

(b) be qualified and certified by the manufacturer or assem-  The inspection required by this Section shall be by an Inspec-

bler. Qualifications shall include as a minimum tor employed by an ASME accredited Authorized Inspection

Agency23 that is, the inspection organization of a state or

(1) knowledge of the requirements of this Section for the municipality of the United States, a Canadian province, or of an
application of the Code “V” symbol insurance company authorized to write boiler and pressure ves-
sel insurance. These Inspectors shall have been qualified by

(2) knowledge of the manufacturer’s or assembler’s qual- written examination under the rules of any state of the United

ity program States or province of Canada which has adopted the Code.

(3) training commensurate with the scope, complexity, or 23 wheneveruthorized Inspection AgenoyAlA s used in this Code, it
specialnature of the activities to which oversight is to be pro-  shall mean an Authorized Inspection Agency accredited by ASME in accord-
vided ance with the requirements in the latest edition of ASME QAI-1, Qualifica-

tion for Authorized Inspection.
(c) have a record, maintained and certified by the manufac-
turer or assembler, containing objective evidence of the qualifi- PG-93 INSPECTION AND REPAIR OF FLAT PLATE IN
cations of the Cl and the training program provided CORNER JOINTS
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PG-93.1 When flat plate greater thafin. (13 mm) thick- PG-99.3 A completed forced-flow steam generator with no
ness isvelded to other pressure parts to form a corner joint, such fixed steam and waterline, having pressure parts designed for
as in flat heads [Fig. PG-31, illustrations (g), (i-1), and (i-2)], different pressure levels along the path of water-steam flow,
waterlegs ofirebox boilers or combustion chambers of wetback shall besubjected to a hydrostatic pressure test by the above pro-
boilers [Fig. A-8, illustrations (I), (m), (n), and (p)], and the cedure (PG-99.1 and PG-99.2) based upon:
exposededges of the plate are closer to the edge of the weld than ) )

a distance equal to the thickness of the plate, the peripheral plate PG~99.3.1 For the first stage test (PG-99.1) a hydrostatic
edges and any remaining edges and any remaining exposed sufest pressure of not less thatttimes the maximum allqwable
face of the weld joint preparation shall be examined after weld- Working pressure at the superheater outlet as shown in the mas-
ing by either the magnetic particle or liquid penetrant method. t€r Stamping (PG-106.3) but no less than fimes the maxi-
Whenthe plate is nonmagnetic, only the liquid penetrant method Mum allowable working pressure of any part of the boiler,
shall be used. The requirements of this paragraph shall not apph*cluding the boiler external piping.

to those joints when 80% or more of the pressure load is carried PG-99.3.2 For the second stage test (PG-99.2) the hydro-

by wbes, stays, or braces, or when the exposgd edges of the IOIats,’?atictest pressure may be reduced to not less than the maximum
are farther from the edge of the weld than a distance equal to theallowable working pressure at the superheater outlet

thickness of the plate.
PG-99.4 Test Gages
PG-93.2 Laminations, cracks, or other imperfections found
during the examination required by PG-93.1 that would affect ~PG=99.4.1 An indicating gage, visible to the operator con-
the safety of the vessel shall be repaired in accordance withtrolling the pressure applied, shall be connected to the pressure
PG-78. The imperfection(s) may be pursued by any suitable Parts. Hydrostatic head on the gage shall be considered such that
method (grinding, chipping, etc.). The repaired area shall be the required test pressure is achieved at the top of the boiler.
subjected to the same examination that first revealed the imper-

fection. PG-99.4.2 Dial pressure gages used in testing shall prefer-

ably have dials graduated over their entire range of about double
the intended maximum test pressure, but in no case shall the
range bdess than 1> times that pressure. The spacing between
graduationshall be such that the inspector and the operator con-
trolling the test shall be able to determine when the required test
pressuréhas been applied. Digital pressure gages having a wider
range of pressure readings may be used provided the readings
give the same or greater degree of accuracy as obtained with dial
pressure gages.

PG-93.3 Methods and acceptance criteria for magnetic par-
ticle and liquid penetrant examination shall be in accordance
with A—260 or A-270, respectively.

PG-99 HYDROSTATIC TEST

Hydrostatic testing of the completed boiler unit shall be con-

ducted in accordance with the following requirements:
PG-100 HYDROSTATIC DEFORMATION TEST

After a boiler has been completed (see PG-104), it shall be
subjected to pressure tests using water at not less than ambient Where naules are given and it is impossible to calculate with
temperature, but in no case less thafF720°C). Where a reasonable degree of accuracy the strength of a boiler structure
required, test pressures are specified in this paragraph; whethepr any part thereof, a full-sized sample shall be built by the
minimum ormaximum pressures, they apply to the highest point Manufacturer and tested in accordance with the Standard Prac-
of the boiler system. When the boiler is completed in the tice for Making a Hydrostatic Test on a Boiler Pressure Part to
Manufacturer’s shop without boiler external piping, subsequent Determinethe Maximum Allowable Working Pressure, given in
hydrostatic testing of the boiler external piping shall be the A=22 or in such other manner as the Committee may prescribe.
responsibility of any holder of a valid “S,” “A,” or “PP” stamp.
The safety valves need not be included in the hydrostatic test. CERTIFICSX#?ANRBE\;S;'?_EAPING AND
The tests shall be made in two stages in the following sequence:

PG-101 HEATING SURFACE COMPUTATION

PG-99.1 Hydrostatic pressure tests shall be applied by rais-
ing the pressure gradually to not less thafa times the maxi- PG-101.1Forthe stamping required by PG-106, the heating
mum allowable working pressure as shown on the data report tosurface shall be computed as specified in PG-101.1.1 through
be stamped on the boiler. No part of the boiler shall be subjectedG-101.1.3.
to a general membrane stress greater than 90% of its yield . . .
strength (0.2% offset) at test temperature. The primary mem-. PG—101.1.1He§t|ng s_urface, as part of a cwcul_atlng system
brane stress to which boiler components are subjected duringln contact on one 5|c_ie with water or wet stegm being heated and
hydrostatic test shall be taken into account when designing the®" the other side V\."th gas or refractory being cooled, shall be
components.Close visual inspection for leakage is not required measured on the side receiving heat.

during this stage. PG-101.1.2Boiler heating surface and other equivalent sur-

. face outside the furnace shall be measured circumferentially
PG-99.2 The hydrostatic test pressure may then be reduced s any extended surface.

to the maximum allowable working pressure, as shown on the

Data Report, to be stamped on the boiler and maintained at this PG-101.1.3Waterwall heating surface and other equivalent
pressure while the boiler is carefully examined. The metal tem- surface within the furnace shall be measured as the projected
perature shall not exceed TH (5¢°C) during the close tube area (diameter x length) plus any extended surface on the
examination. furnace side. In computing the heating surface for this purpose,
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only the tubes, fireboxes, shells, tubesheets, and the projected
area of headers need to be considered, except that for vertical

firetube steam boilers only that portion of the tube surface up to
the middle of the gage glass is to be computed.

PG-104 GENERAL

PG-104.1 The completed boiler unit includes all piping and
piping components as defined in the Introduction.

The Manufacturer [see Note (1) below] of any complete
boiler unit to be stamped with the Code symbol has the responsi-
bility of assuring through proper Code certification that all work
performed by him or others responsible to him complies with all
requirements of the Code, including design, construction, mate-
rials, and workmanship. With the exception of field installed
boiler external piping, when some portions of a complete boiler
unit are supplied by, or Code work is performed by others not
responsible to the Manufacturer, the Manufacturer has the duty
of obtaining from these other organizations their proper Code
certification, covering such portions of work.

When the Manufacturer furnishes a shop assembled boiler
that is complete except for boiler external piping, and the boiler

has been hydrostatically tested in the shop and properly stamped

with the Manufacturer’s “S” symbol, the subsequent installation
in the field of the external piping within the scope of Section |
is not by itself considered “field assembly of the boiler” [see
Note (2) below].

No Manufacturer or assembler may accept Code responsibil-
ity for work that falls within the scope of the Code, that is per-
formed by workmen employed by any other organization,
except through proper Code certification. The responsibilities

set forth herein relate only to Code compliance and are not to be

construed as involving contractual relations or legal liabilities.

Note: (1) Boiler Manufacturer or Manufacturer as used in PG-104 or other para-
graphs réerenced to this Note may also be an Engineering Contrag@mniaation
with or without fabricating facilities, but having the capability of providing a
design specification that establishes the pressure and temperature conditions fo

& W
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PG-105 CODE SYMBOL STAMPS

PG-105.1 Authorization. Except as permitted in
PG-105.5, no organization may assume responsibility for Code
construction without having first received from the ASME a
Certificate of Authorization to use one of the Code symbol
stamps shown in Figs. PG-105.1 through PG-105.4. There are
six such stamps, defined as follows:

(@) S — power boiler symbol stamp (see Fig. PG-105.1)

(b) M - miniature boiler symbol stamp (see Fig. PG-105.1)
(c) E - electric boiler symbol stamp (see Fig. PG-105.1)
(d) A - boiler assembly symbol stamp (see Fig. PG-105.2)
(e) PP - pressure piping symbol stamp (see Fig. PG-105.3)
(f) V - safety valve symbol stamp (see Fig. PG-105.4)

Stamps for applying the Code symbol shall be obtained from

r

each component of a complete boiler unit and of assembling the fabricated partsthe Society. Each boilesuperheater, waterwall, economizer, or

in the field with authorization from the Society to use the Code symbol stamp “S”
in accordance with the Code provisions in PG-105.3.

(2) When boiler external piping within the scope of Section | is furnished by other
than the boiler Manufacturer, the boiler Manufacturer is not responsible for the
Code certification of such piping. The organizations that furnish and that install
suchexternal piping by welding shall furnish proper Code certification (PG-104.2)

for such piping including Manufacturers’ Data Report Form P-4A as required by
PG-112.2.5 and PG-112.3.

PG-104.2 Proper Code certification refers to the furnishing

of stamping and Data Reports as evidence to establish the fol-

lowing.

PG-104.2.1The oganization that performed that portion of
the work held an appropriate Certificate of Authorization.

PG-104.2.2 By signing and furnishing the appropriate data
report, that organization certified compliance with Code rules
for that portion of the work.

PG-104.2.3 By proper use of the Code symbol stamp, that
organization identified the portions of the work covered by its
Data Report Form.

PG-104.2.4 By countersignature on the same Data Report
a qualified Inspector confirmed that portion of the work com-
plied with applicable Code rules.

boiler part to which a Code symbol is to be applied shall be fabri-
cated by a Manufacturer who is in possession of an appropriate
Code symbol stamp. A Certificate of Authorization to use the
Code symbol “S,” “M,” “E,” “A,” “PP,” or “V" stamp will be
granted by the Society pursuant to the provisions of these para-
graphs.

PG-109 STAMPING OF PRESSURE PIPING

PG-109.1 Boiler external piping, as defined in the Introduc-
tion, may be fabricated by a manufacturer other than the
Manufacturer of the boiler, provided that the manufacturer has
beenissued a Certificate of Authorization to use the “S” or “PP”
symbol stamp. Boiler external piping may be installed by weld-
ing by a manufacturer or contractor other than the Manufacturer
of the boiler, provided such an organization has been issued a
Certificate of Authorization to use the “S,” “PP,” or “A” symbol
stamp. When boiler external piping is installed by welding, the
welding, including the qualification of welding procedures,
welders, and welding operators, shall be done in accordance
with the applicableules of ASME B31.1. The welding shall be
inspected by an Authorized Inspector at such stages of the work
as he may elect. The organizations which fabricate or install
such piping shall furnish proper code certification (PG-104.2)
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for it including a Manufacturer’s Data Report Form P-4A as (f) year built, or alternatively, a coding may be marked on the
required by PG-112.2.5 and PG-112.3. valve such that the valve Manufacturer or Assembler can iden-

) o o tify the year the valve was assembled and tested
PG-109.2Welded boiler external piping included within the

scope of this Code, over NPS 2 (DN 50), shall be stamped with  (g) ASME symbol as shown in Fig. PG-105.4
a Code symbol, together with the manufacturer’s or contractor’s

name and serial number. Such stamping shall be on the pipe!DG_111 LOCATION OF STAMPINGS
valve or fitting adjacent to the welded joint farthest from the
boiler. For piping operating at temperatures above® 00
(425°C) the symbol may be stamped on a nhameplate that is irre-
movably attached by welding, provided such welding is post-
weld heat treated, or on a circular metal band at ledst (6

mm) thick. This band around the pipe shall be secured in such
a manner as to prevent it from slipping off during handling and
installation. PG-111.1 Horizontal-return tubular boilers — on the front

. ) . head above the central rows of tubes.
Welded piping NPS 2 (DN 50) or less included within the

scope othis Code shall be marked with an identification accept- PG-111.2 Horizontal-flue boilers — on the front head above
able to the Inspector and traceable to the required Data Reportthe flues.

Such marking shall be of a type that will remain visible until the . ) .
piping has been installed. PG-111.3 Traction, portable, or stationary boilers of the

locomotive type or Star watertube boilers — on the furnace end
PG-109.3 Parts of boilers, such as superheater, waterwall, above the handhole. Or on traction boilers of the locomotive
or economizer headers, or any construction involving only type — on the left wrapper sheet forward of the driving wheel.
welding ascovered by PW-41, may be fabricated by a manufac-
turer in possession of the pressure piping symbol stamp, and so
stamped and reported on a Manufacturer’s Partial Data Report®'s ~
Form (Form P-4) as called for in PG-112.2.4. PG-111.5 Watertube Boilers

The location of the required stampings shall be as listed
below. These stampings shall be left uncovered or an easily
removable marked cover may be provided over the stamping
when a boiler igovered with insulation, or jacketed. No piping,
boiler appliance, or other obstructions shall interfere with read-
ing of the stamping.

PG-111.4 \krtical firetube and vertical submerged tube boil-
on the shell above the firedoor and handhole opening.

PG-109.4 Mechanically assembled boiler external piping PG-111.5.1 Drum type — on a head of the steam outlet drum
which contains no pressure boundary welds does not requiré,aar and above the manhole.

stampingand as such may be assembled by a hon—-stamp holder.

Note that the responsibility for documentation and hydrostatic = PG-111.5.2 Forced-flow steam generator with no fixed
testing of a mechanically assembled boiler external piping muststeam and waterline — the master stamping (PG-106.3) shall be
be assumed by a holder of a valid “S,” “A,” or “PP” stamp (see located on anajor pressure part, located near the main operating
PG-112.2.5). floor where readily visible. The Data Report Form shall record

the location of the master stamping.
PG-110 STAMPING OF SAFETY VALVES

. ] ] PG-111.6 Scotch marine boilers — on either side of the shell
Each safety valve shall be plainly marked with the required near the normal water level line and as near as practical to the
data by the Manufacturer or Assembler (see PG-73.3.4) in suchtrgnt tubesheet.

a way that the marking will not be obliterated in service. The

marking shall be placed on the valve or on a nameplate securely PG-111.7 Economic boilers — on the front head, above the
fastened to the valve. The Code “V” symbol shall be stamped center row of tubes.

on the valve or nameplate by the Manufacturer or Assembler, as . . . .
applicable. The other required data may be stamped, etched, PG-111.8 Miniature and electric boilers — on some conspic-

impressed, azast on the valve or nameplate. The marking shall uous and accessible place on the boiler proper, or on a stamping
include the following: plate at leasB/gs in. (1.2 mm) thick, permanently fastened

(adhesives prohibited) to the boiler.
(a) the name (or an acceptable abbreviation) of the Manufac-

turer and Assembler, as applicable PG-111.9 On any of the above types where there is not suffi-

cient space in the place designated, and for other types and new

(b) Manufacturer’s design or type number designs —in a conspicuous place on the boiler prdper.Data
Report Form shall record the location of the required stamping.

(c) NPS (DN) (the nominal pipe size of the valve inlet)

PG-111.10 Superheaters — on superheater header near the

(d) set pressure psi (MPa) outlet. Other headers shall carry identifying marks.
(e) Capacity PG-111.11 Economizers — at a handy location on water inlet
header or drums. Other headers shall carry identifying marks.
(1) capacity Ib/hr (kg/hr) (for saturated steam service y fying
in accordance with PG-69.2 and with the valve adjusted for PG-111.12Waterwalls — on one end of a lower header. Other
blowdown permitted by PG-72); or headers shall carry identifying marks.
(2) capacity Ib/hr (kg/hr) at °F (°C) (for PG-111.13 When required by PG-106.6 and PG-106.7, the

superheated steam service in accordance with PG-68.7 andManufacturer [see PG-104, Note (1)] shall furnish a nameplate
with the valve adjusted for blowdown permitted by PG-72). or plates on which the appropriate Code Symbol and design data
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for the scope of his responsibility are permanently imprinted. provided for by PG-104, Note (1). This form shall be used to
The nameplate shall be securely attached to the front of thecertify Code responsibility for the design specification of the
boiler, its setting or casing, at a place readily visible from the complete boiler unit, of which the components are individually

operating floor or platform. certified by their individual manufacturers in accordance with
the Code rules. This form also provides for field assembly certi-
PG-112 MANUFACTURERS’ DATA REPORT FORMS fication.

PG-112.1 Ten types of Manufacturers’ Data Report Forms  pG-112.2.4 Form P-4, Manufacturer’s Partial Data Report,
are shown in the Appendix under the heading “Data Report shall be used to record boiler parts requiring inspection and
Formsand Guides” at the end of this Section. These forms shall stamping under this Section which are furnished by other than
be used by the Manufacturer [see PG-104, Note (1)] to recordthe Manufacturer responsible for the completed boiler, super-
all the items of a complete boiler unit, in accordance with the heater, waterwall, or economizer.
provisions ofPG-112.2.When the certification of the complete
boiler unit is accomplished by more than one Data Report, the (a) Except as provided in PG-112.2.4(b), Form P-4 shall be
principal Data Report (P-2, P-2A, P-3, or P-3A) shall be desig- used only to provide supporting data for the information given
nated as the Master Data Report (see PG-113). on the Master Data Report (see PG-113) or on the Form P-3

_ ) used to record a superheater, waterwall, or economizer.
For forced-flow steam generators with no fixed steam and

waterline consisting of groups of pressure parts or components (b) When used to record parts furnished to the user of an
designed at several different pressure levels, a separateexisting boiler as replacement or repair parts, Herdis suffi-
Manufacturers’ Data Report shall clearly identify the pressure cient and need not support a Master Data Repocop# of the
parts at each pressure level and show the maximum allowableparts Manufacturers’ Form P-4 shall be forwarded to the pur-
working pressure. These several Data Reports shall be attacheghaser.

to a Master Data Report (PG-113) that shall clearly identify each .
component as part gf th((e comple)te unit y fy (c) The parts manufacturer shall indicate under “remarks”

the extent to which he has performed the design functions.

PG-112.2 Types of Data Report FormsThe types of Data ~ When the parts manufacturer performed only a portion of the

Report Forms and the purposes for which they are to be used aréesign, he shall state which portion of the design he has per-
specified in PG-112.2.1 through PG-112.2.8. formed.

PG-112.2.1 Form P-2, Manufacturers’ Data Report for All PG-112.2.5 Form P-4A, Manufacturers’ Data Report for
Types ofBoilers Except Watertube and Electric, shall be used to Fabricated Piping, shall be used to record all shop or field—-
record all types of boilers other than watertube boiler units and Weldedpiping that falls within the scope of this Section but is not
parts thereof, which are included under Form P-3. furnished bythe boiler Manufacturer. Form P-4B, Manufactur-

ers’ Data Report for Field Installed Mechanically Assembled

PG-112.2.1.1Form P-2A, Manufacturers’ Data Report for  Piping, shall be used to record all field installed mechanically
All Types of Electric Boilers, shall be used to record all types of assembledoiler external piping. Form P-4B shall be used only
electric boilers. for piping that contains no joints brazed or welded by the field

installer.
PG-112.2.1.2Form P-2B, Manufacturers’ Data Report for

Electric Superheaters and Reheaters, shall be used to record PART PFT
electric superheaters and reheaters installed external to the REQUIREMENTS FOR FIRETUBE BOILERS

boiler setting.
GENERAL

PG-112.2.2 Form P-3, Manufacturers’ Data Report for
Watertube Boilers, Superheaters (except electric), Waterwalls,F)':T_1 GENERAL
and Economizers, shall be used to record all of the items com-

prising a watertube boiler The rules in Part PFT are applicable to firetube boilers and

parts thereof and shall be used in conjunction with the general
The Form P-3 shall also be used to record a Superheater,requirements ifPart PG as ngl as W.ith the specific requirements
waterwall, oreconomizer when the design of such an item is cer- in the gpp_llcable Parts of this Section that apply to the method
tified by a manufacturer other than the boiler Manufacturer, or ©f fabrication used.
whensuch an item is to be added to an existing boiler. The item

shall be stamped with the ASME “S” symbol and the additional

information, as applicable, shown in PG-106.4.2. PFT-5 GENERAL

MATERIALS

Item 10 on Form P-3 shall be used to record other parts con- PFT-5.1 Materials used in the construction of pressure parts
nected at the openings listed in Item 11 if such parts are fabri-for firetube boilers shall conform to one of the specifications
cated of materials or by processes that require Code inspectiongiven inSection Il and shall be limited to those for which allow-

If such parts have not been connected prior to the hydrostaticable stress values are given in Tables 1A and 1B of Section I,
test, a notation shall be made under Item 10 reading: “No partsPart D, or as otherwise specifically permitted in Parts PG and
connected to the openings listed in Item 11 except as noted.” PFT.

PG-112.2.3 Form P-3A, Engineering—Contractor Data PFT-5.2 Waterleg and doorframe rings of vertical firetube
Report for a Complete Boiler Unit, shall be used when such anboilers and of locomotive and other type boilers shall be of
organization assumes the Manufactur@csle responsibility as ~ wrought iron or steel, or cast steel as designated in the SA-216.
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The ogee or other flanged construction may be used as a substi- PFT-11.3.2 The joint attaching an outwardly flanged tube-
tute in any case. sheet is wholly within the shell and forms no part thereof.

DESIGN PFT-11.3.3 Inwardly flanged tubesheets are full fillet

welded inside and outside.
PFT-8 GENERAL

PFT-11.3.4 The throat dimension of the full fillet weld is

The rules in the following paragraphs apply specifically to equal to not less than 0.7 of the thickness of the head.
the design of firetube boilers and parts thereof and shall be used

in conjunction with the general requirements for design in Part ~ PFT—11.3.5 The shell at the welds is not in contact with pri-
PG as well as with the specific requirements for design in the mary furnace gaseés.

applicable Parts of this Section that apply to the method of fab-
rication used. 1 Primary furnace gases are those in a zone where the design temperature of

those gases exceeds 850 (455" C).

PFT-9 THICKNESS REQUIREMENTS
PFT-11.3.6 The construction conforms in all other respects
PFT-9.1 Shell and Dome. The thickness after forming shall o the requirements of this Section, including welding and post-
be as determined in accordance with the rules in Part PG but ShawVe|d heat treating, except that radiographic examination is not

be not less than the values shown in the following table. required.
PFT-11.3.7 This construction shall not be used on the rear
Inside Diameter of Shell or ~ Minimum Thickness, head of a horizontal-return tubular boiler and inwardly flanged
Dome, in. (mm) in. (mm) tubesheets shall not be used on a boiler with an extended shell.
36 (900) or under Y4 (6) )
Over 36 (900) to 54 (1 350) 516 (8) PFT-11.3.8 On inwardly flanged tubesheets, the length of
Over 54 (1 350) to 72 (1 800) 3/g (10) flange shall confo'rm tg the requirements pf PW-13 and the dis-
Over 72 (1 800) 1 (13) tance of the outside fillet weld to the point of tangency of the

knuckle radius shall be not less tHarn. (6 mm).
PFT-9.2 Tubesheet )
PFT-11.4 By attaching an unflanged tubesheet to the shell

PFT-9.2.1 The thickness shall be as determined in accord- by welding, provided the requirements of PFT-11.4.1 through
ancewith Part PG and Part PFT but shall not be less than the val-PFT-11.4.7 are met.

ues given in the following table: ]
PFT-11.4.1 The tubesheet is supported by tubes, or stays, or

Inside Diameter of Shell, in. Minimum Thickness, both.
(mm) '2- (mm) PFT-11.4.2 The welded joint may be made through the tube-
42 (1 100) or under 7/3 (10) sheet or shell thickness. When the weld joint is made through
Over 42 (1 100) to 54 (1 350) /16 (11) the shell, a minimum of 80% of the pressure load shall be carried
Over 54 (1 350) to 72 (1 800) 5 (13) by the tubes, stays, or both.
Over 72 (1 800) %16 (14)

PFT-11.4.3 The weld is a full penetration weld equal at least

PFT-9.2.2 When buttwelded to the shell of a firetube boiler . : :
) . hetrti ' to the full thickness of the base metal applied from either or both
a formed tubesh_eet with a straight flange_ longer |_nnes ides. Wien the full penetration weld is made through the shell,
the tubesheet thickness shall have a straight flange thickness noin external fillet weld with a minimum throat fin. (6mm)

less than that specified in the table in PFT-9.2.1, but in no case, ; - :
less than 0.75 times the thickness of the shell to which it is shall be provided, and no weld prep machining shall be per

ttached formed on the flat tubesheet. The distance from the edge of the
attached. completed weld to the peripheral edge of the tubesheet shall not
PET-10 SHELL JOINTS be less than the thickness of the tubesheet.

PFT-11.4.4 The shell or wrapper sheet, where exposed to
primary furnace gasésnd not water cooled, does not extend
more than/g in. (3 mm) beyond the outside face of the tube-
PFT-11 ATTACHMENT OF HEADS AND TUBESHEETS sheet.

Longitudinal and circumferential welded joints of a shell or
drum shall comply with the rules in Part PW.

Flat heads and tubesheets of firetube boilers shall be attached PFT-11.4.5 The weld attaching a furnace or a lower tube-
by one of the following methods. sheet of a vertical firetube boiler to the furnace sheet is wholly
within the furnace sheet and is ground flush with the upper or
PFT-11.2 By flanging and butt welding in accordance with water side of the tubesheet.

Parts PG and PW.
PFT-11.4.6 The construction conforms in all other aspects

PFT-11.3 By attaching an outwardly or inwardly flanged to the requirements of this Section including welding, and post-
tubesheet to the shell by fillet welding provided the following weld heat treatment, except that radiograpkEmination is not
requirements are met. required.

PFT-11.3.1 The tubesheet is supported by tubes, or stays, or PFT-11.4.7 This construction shall not be used on the rear
both. head of a horizontal-return tubular boiler.
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PFT-12 TUBES PFT-12.2.5 The sharp edges of tube holes shall be taken off

on both sides of the plate with a file or other tool.
PFT-12.1 Allowable Working Pressure

PFT-12.1.1 The maximum allowable working pressure of
tubes oiflues of firetube boilers shall be as given in PFT-50 and
PFT-51.

PFT-12.1.2 The maximum allowable working pressure for
coppertubes or nipples subjected to internal or external pressure
shall not exceed 250 psi (1.7 MPa). The maximum temperature
shall not exceed 406~ (208 C).

The maximum allowable working pressure for copper clad
tubes subjected to external pressure shall be determined by the
formula inPFT-51, in which t may be increased by one—half the
thickness of the cladding.

PFT-12.2 Attachment of Tubes

PFT-12.2.1Figure PFT-12.1 illustrates some of the accept-
able types of tube attachments. Such connections shall be:

(@) expanded and beaded as in illustrations (a), (b), and (d)

(b) expanded and beaded and seal welded as in illustration

(©

(c) expanded and seal welded as in illustration (e)

(d) welded, as in illustrations (f) and (g).

Tube ends attached by expanding and welding are subject tc
the provisions specified in PFT-12.2.1.1 through PFT-12.2.1.3.

Mote 31— Nabs {4)
PFT-12.2.1.1 Where no bevel or recess is employed, the |
tube shall extend beyond the tubesheet not less than a distanc A ks
equal to the tube thickness ¥g in. (3 mm), whichever is the 1-'. ~i;;" ’f.'s 4 ‘@m
greater, nor more than twice the tube thickneds or. (6 mm), | -*F:“-’.f’;.-:f'}x l§ 2
whichever is the lesser [see Fig. PFT-12.1, illustration (e)]. 4 |:J!
PFT-12.2.1.2 The tubesheet hole may be beveled or I;"I b=t

recessedThe depth of any bevel or recess shall not be less than
the tube thickness d"s in. (3 mm), whichever is greater, nor Note: (1) Not less thator ¥g in. (3 mm), whichever is the greater, nor more
morethan one-third of the tubesheet thickness, except that whenthan 2 or /4 in. (6 mm), whichever is the lesser.
tube thicknesses are equal to or greater than 0.150 in. (4 mm)( (Z)F,’\‘,:Q|E liszszthfl 2)0 r¥/gin. (3 mm), whichever is the greater, nor more fian

. see —12.2.1.2).
the bevel or recess may exc@éd. Where the hole is beveled (3) Not more than. . _
or recessed, the projection of the tube beyond the tubesheet shaJI (4) Not less thaor Y/g in. (3 mm), whichever is the greater, nor more fhign

; ; . PFT-12.2.1.2).
not exceed a distance equal to the tube wall thickness [see Flg.See )

PFT-12.1, illustrations (f) and (g)]. FIG. PFT-12.1 SOME ACCEPTABLE FORMS OF TUBE

PFT-12.2.1.30n types of welded attachment shown in Fig. ATTACHMENT ON FIRETUBE BOILERS

PFT-12.1, illustrations (c) and (e), the tubes shall be expanded
beforeand after welding. On types shown in illustrations (f) and
(9), the tubes may be expanded.

DOORS AND OPENINGS

PFT-40 WELDED DOOR OPENINGS

PFT-12.2.2 Expanding of tubes by the Prosser method may . . L
be employed in combination with any beaded or seal welded AT¢ OF gas welding may be used in the fabrication of door
attachment method [see Fig. PFT-12.1, illustration (b)]. holes provided the sheets are stayed around the opening in
accordance with the requirements of PFT-27.6 and PFT-27.7.
PFT-12.2.3 After seal welding as shown by Fig. PFT-12.1,

illustrations (c) and (e), a single hydrostatic test of the boiler ~ The fit-up of the several parts of an arc or gas welded door
shall suffice. opening shall be such that the maximum gap between the two

plates to be joined by welding does not exclgih. (3 mm).
PFT-12.2.4 The inner surface of the tube hole in any form
of attachment may be grooved or chamfered. PFT-41 OPENINGS IN WRAPPER SHEETS
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Openings located in the curved portion of the wrapper sheet  Scotch marine boilers (wet-back type) shall also have an
of a locomotive type boiler shall be designed in accordance with opening for inspection of the water space at the rear of the com-
the rules in PG-32. bustion chamber.

PFT-42 FIRESIDE ACCESS OPENINGS PFT-43.5 Vertical Boilers

The minimum size of an access or fire door opening, in which ~ PFT—43.5.1For sizes over 24 in. (600 mm) in outside diame-
the minimum furnace dimension is 24 in. (600 mm), shall be not ter the following handholes_,, not less tha_n four, sha_lll be provided:
less than 12 in. x 16 in. (300 mm x 400 mm) or equivalent area, ©N€ at or about the waterllne_(or opposite the fusible plug when
11 in. (280 mm) to be the least dimension in any case. A circularUS€d); three at or about the line of the lower tubesheet.

opening shall be not less than 15 in. (380 mm) in diameter. On internally fired types, three additional handholes shall be

For furnace dimensions less than 24 in. (600 mm), the Open_prowded atthe lowest part of the waterleg.

ing should be 24in. x 3”2 in. (70 mm x 89 mm) or lger where  op flueless types, three handholes shall be provided at the
possible. In cases where the size or shape of the boiler prohibit,ottom of the waterleg in lieu of the three required above.
an opening of that size, two openings with a minimum size of 1

in. (25 mm) may be used, preferably opposite each other, to per- On submerged tube types, two additional handholes shall be
mit inspection and cleaning of the furnace. If the burner is provided in line with the underside of the upper tubesheet.
removable so as to permit inspection and cleaning through the
burner opening, a separate acagsaning need not be provided. PFT-43.5.2 For sizes less than or equal to 24 in. (600 mm)
in outside diameter, the following inspection openings, not less
The bonnet or smoke hood of a vertical flue or tubular boiler than three, shall be provided in the shell: one handhole at the
shall beprovided with an access opening at least 6 in. x 8 in. (150 waterline; two washout plugs near the bottom (the blowoff
mm x 200 mm) for the purpose of inspection and cleaning the opening shall not be considered in lieu of this requirement).
top head of the boiler. . ) . Lo
On internally fired types, a handhole shall be provided in line

PFT-43 REQUIREMENTS FOR INSPECTION OPEN- with the lower tubesheet, in which case the handhole at the
INGS waterline may be omitted.

On flueless types, one additional washout plug shall be pro-

PFT-43.1 All openings shall meet the requirements of vided above and adjacent to the firing door.

PG-32 through PG-44. Manholes may be substituted for hand-
hole§. Where washout plugs are used the minimum size shallbe g, submerged tube types, a handhole shall also be provided
1% in. (38 mm). in line with the upper tubesheet.

PFT-43.2Horizontal-Return Tubular Boiler. A manhole PFT-44 OPENING BETWEEN BOILER AND SAFETY
shall be provided in the front head below the tubes. On boilersvaLVE
less than 48 in. (1 200 mm) in inside diameter a handhole may
be used in lieu of the manhole. A manhole shall be provided in  The opening or connection between the boiler and the safety
the upper part of the shell or head. On boilers 40 in. (1 000 mm)valve shall have at least the area of the valve inlet.
and under in inside diameter a handhole may be used in lieu of

the manhole. After the boiler Manufacturer provides for the opening

required by the Code, a bushing may be inserted in the opening
PFT-43.3 Traction, Stationary, or Portable Return Tube in the shell to suit a safety valve that will have the capacity to

Firetube Boilers. Handholes or washout plugs, not less than Telieveall the steam that can be generated in the boiler and which
six, shall be located as follows: one in the rear head below theWill meet the Code requirements.
tubes; four in the lower part of the waterleg, with one near the
throatsheet when possible; one in the front head at the line of the
crown sheet, except when the location would lie within a smoke
box the handhole or washout plug shall be located on a side
sheet.

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
qarea of the valve outlet or of the total of the areas of the valve

abovethe tubes on the head or shell, except that on boilers 48 in.OUtIetS Qischarging there into and shall .be as short and siraight
(1 200 mm) and under in inside diameter a handhole may be use(f'flsI possnblel and so arranged as to avoid undue stresses on the
in lieu of the manhole. valve or valves.

Horizontal firetube boilers shall also have a manhole locate

. DOMES
PFT-43.4 Scotch Boilers. Handholes or washout plugs, not

less than four, shall be located as follows: one on the bottom of pFT-45 REQUIREMENTS FOR DOMES
the shell; one above the furnace; one on each side of the front
head or shell below the tubes and near the front head. PFT-45.1 The longitudinal joint of a dome may be butt
welded or the dome may be made without a seam of one piece
A manhole shall also be provided on the head or shell aboveof steel pressed into shape. The dome flange may be double full
the tubes, except on boilers 48 in. (1 200 mm) and under in insidefillet lap—welded to the shell if all welding complies fully with
diameter a handhole may be used in lieu of the manhole. the requirements for welding in Part PW. Radiographic
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examination of the fillet welds may be omitted. The opening passage of an electric current through a resistance heating ele-
shall be reinforced in accordance with PG-32 through PG-44. ment immersed in water.

PFT-45.3 When a dome is located on the barrel of a locomo- PEB-3 OPTIONAL REQUIREMENTS FOR THE
tive—type boiler or on the shell of a horizontal-return tubular BOILER PRESSURE VESSEL
boiler, the outside diameter of the dome shall not exceed six— ) . )
tenths the inside diameter of the shell or barrel of the boiler _ 1he boiler pressure vessel may be constructed in compliance
unlessthe portion of the barrel or shell under the dome (the neu- With the ASME Pressure Vessel Code Section VIIl, Division 1,
tral sheet) is stayed to the head or shell of the dome by staygules for unfired steam boilers [UW-2(c)] subject to the condi-
which conform in spacing and size to the requirements given in ions specified in PEB-3.1 through PEB-3.4.
PG-46 and Table 1A of Section Il, Part D. With such stayed
constructiorthe outside diameter of a dome located on the barrel
or shell of a boiler is limited to eight-tenths of the barrel or shell
inside diameter.

PEB-3.1 The Manufacturer who certifies and stamps the
completed boiler shall specify to the “U” stamp holder all addi-
tional requirements of Part PEB, which are not requirements of
Section VIII, Division 1, and shall ensure that these require-

PFT-45.4 All domes shall be so arranged that any water can Ments are satisfied.
drain back into the boiler. PEB-3.2 These additional requirements are:

PFT_45‘5 Flanges of _dor_nes shall be forrr_led with a corner PEB-3.2.1 The materials of construction shall comply with
radius, measured on the inside, of at least twice the thickness Othe requirements of PEB-5.1 and PEB-5.3.

the plate for plates 1 in. (25 mm) in thickness or less, and at least
threetimes the thickness of the plate for plates over 1in. (25 mm)  PEB-3.2.2 Inspection openings shall comply with the
in thickness. requirements of PEB-10.

PFT-45.6 Domes and manhole frames attached to shellsor  PEB-3.3 The boiler pressure vessel shall be stamped with
heads of boilers shall be designed in accordance with PG-32the ASME Code “U” symbol and the letters “UB,” and be docu-
through PG-44. mented with the ASME U-1 or U-1A Data Report.

PFT-45.7 In a locomotive—type boiler with a dome on a PEB-3.4 The master Data Report P-2A for the Electric
tapered course, the maximum allowable diameter of the domeBoiler shall indicate “Boiler pressure vessel constructed to Sec-
shall bebased on that diameter of the tapered course which inter-tion VIII, Division 1 as permitted by Part PEB.”
sects the axis or center line of the dome.

MATERIALS
PART PEB

REQUIREMENTS FOR ELECTRIC BOILERS PEB-5 GENERAL

GENERAL PEB-5.1 Unless specifically permitted elsewhere in this sec-
PEB-1 GENERAL tion, materials used in the construction of pressure parts for elec-
tric boilers shall conform to one of the specifications in Section
The rules in Part PEB are applicable to electric boilers and Il and shall be limited to those permitted by PG-6, PG-7, PG-8,
parts thereof and shall be used in conjunction with the generaland PG-9 for which allowable stress values are given in Tables
requirements ifPart PG as well as with the special requirements 1A and 1B of Section II, Part D. Miscellaneous pressure parts
in the applicable Parts of this Section that apply to the method shall conform to the requirements of PG-11.

of fabrication used.
PEB-5.2 Seamless or welded shells, plates, or heads of elec-

PEB-2 SCOPE tric boilers shall not be less théhg in. (5 mm) in thickness.

PEB-2.1 This part contains special rules for construction of PEB-5.3 Electric boilers of the immersion element type may
electric boilers, both of the electrode and immersion resistancebe fabricated of austenitic stainless steel type 304, 304L, 316,
element type. This Part does not include electric boilers where316L, and 347 of any material specification listed in PG-6 and
the heat is applied externally to the boiler pressure vessel byPG-9, provided that a precautionary statement indicating that
electric resistance heating elements, induction coils, or otherthe boiler shall be operated using only deionized water, having
electrical means. These types of electric boilers shall be con-a maximum conductance of 1 microSiemen per cmS/tm)
structed in accordance with other applicable Parts of this Sec-[minimum specific resistivity of 1 megohm per cm (1
tion. M 'Q/cm)], is clearly marked on the boiler in a visible location.

PEB-2.2 Electric boilers and parts thereof that do not exceed DESIGN
the diameter, volume, or pressure limits of PMB-2 may be con-
structed using the applicable paragraphs of Part PMB in con-PEB-8 GENERAL

junction with this Part. PEB-8.1 The rules in the following paragraphs apply specif-

PEB-2.3 An electrode type boiler is defined as an electric ically to the design of electric boilers and parts thereof. They

boiler in which heat is generated by the passage of an electricShall be used in conjunction with the general requirements for
current using water as the conductor. design in Part PG, any applicable requirements in Part PMB for

miniature boilers, and with the specific requirements for design
PEB-2.4 An immersion resistance element type boiler is in applicable Parts of this Section that apply to the method of fab-
defined as an electric boiler in which heat is generated by therication used.
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PEB-8.2 Responsibility of design of electric boilers to be ing elements before the surface of the water falls below the vis-
markedwith the “E” symbol shall be that of the holder of the “E” ible level in the gage glass.

stamp. . .
PEB-13.3 Tubular gage glasses on electric boilers shall be

PEB-9 WELDING equipped with protective rods or shields.

Electric boilers may be constructed by fusion welding in PEB-14 PRESSURE GAGES
accordance with all the requirements of this Section except that
postweld heat treatment, radiography of the welded joints, and
the nondestructive examinations described in PG-93.1 are notPEB-15 SAFETY VALVES
required when the limitations in PMB-2.1 are not exceeded.

Pressure gages shall meet the requirements of PG-60.6.

PEB-15.1 Each electric boiler shall have at least one safety
PEB-10 INSPECTION OPENINGS valve or safety relief valve. Electric boilers with a power input

. ) ) . more than 1,100 kW shall have two or more safety valves or
PEB-10.1 Electric boilers of a design employing a remov- safety relief valves.

able cover, or removable internal electric heating elements that

will permit access for inspection, and cleaning and having an  PEB-15.2 The minimum safety valve or safety relief valve
internal volume (exclusive of casing and insulation) of not more relieving capacity for electric boilers shall b&23b/hr/kW (1.6
than 5 2 (0.14 n¥) need not be fitted with washout or inspection  kg/hr/kW) input. The pressure setting shall not be higher than
openings. the MAWP stamped on the completed boiler (see PEB-18.3.2).

PEB-10.2 Electric boilers of more than 5f(0.14 n?) not PEB-16 AUTOMATIC DEVICES
provided with a manhole, shall have an inspection opening or
handhole located in the lower portion of the shell or head. The
inspection opening shall not be smaller than NPS 3 (DN 80). In
addition, electric boilers of the resistance heating element type
designed for steam service shall have an inspection opening olPEB-17 HYDROSTATIC TEST
handhole at or near the normal waterline.

Electric boilers shall be provided with pressure and/or tem-
perature controls and an automatic low-water fuel cutoff. No
low—-water cutoff is required for electrode type boilers.

PEB-17.1 Each electric boiler pressure vessel shall be
PEB-11 FEEDWATER SUPPLY hydrostaticallytested at completion of fabrication in accordance

) . with PG-99 or PMB-21, as applicable.
PEB-11.1 The feedwater source to electric boilers shall be

capable of meeting the applicable requirements of PG-61. PEB-17.2 In addition to the above, after assembly of the
Feedwater connections to an electric boiler shall not be smallerboiler pressure vessel and the mechanically assembled boiler
than NPS/ (DN 15), except as permitted by PMB-11. external piping and trim, the completed electric boiler shall be
) ) ) given afinal hydrostatic test at a pressure not less thartifnes
PEB-11.2 Electric boilers that do not exceed the diameter, the MAWP of the pressure vessel. Miniature electric boilers that
volume, or pressure limits of PMB-2, may have the feedwater are trimmed to operate at less than the MAWP of the pressure
delivered through the blowoff opening if desired. vessekhall be given a hydrostatic test at a pressure not less than

PEB-12 BLOWOEF the safety valve setting.

PEB-17.3 When the electric boiler is to be marked with the

PEB-12.1 The blowoff piping for each electric boiler pres- - wg» 501 the symbol shall be applied after completion of the
surevessel having a normal water content not exceeding 100 galhydrostatic test of PEB=17.2

(380 L) is required to extend through only one valve.

. . . - PEB-18 INSPECTION AND STAMPING OF BOILERS
PEB-12.2 The minimum size of blowoff pipes and fittings

shall be NPS 1 (DN 25), except that for boilers of 200 kW input ~ PEB-18.1 Inspection of electric boilers shall be as required
or less the minimum size of pipe and fittings may be MRSN by PG-90.1 and PG-90.3. ithess by the Authorized Inspector
20). Electric boilers that do not exceed the diameter, volume, orof the hydrotest required in PEB-17.2 for the completed boiler
pressure limits of PMB-2 may have blowoff connections in may be omitted for electric boilers that meet all the following
accordance with PMB-12. limitations:

PEB-13 WATER LEVEL INDICATORS (a) 800 kW maximum per vessel

PEB-13.1 Electric boilers of the electrode type shall have at () 600 V maximum
least one gage glass. The gage glass shall be located as to indi-
cate the water levels both at startup and under maximum steanbn
load conditions as established by the Manufacturer.

(c) mechanically assembled boiler external piping (BEP)
ly

When the Authorized Inspector does not perform a final

PEB-13.2 Electric boilers of the resistance element type inqhection of the completed boiler, the Manufacturer or Assem-
shallhave at least one gage glass. The lowest visible water levely\or shall make an equivalent examination. The equivalent

in the gage glass shall be atleast 1 in. (25 mm) above the lowesL, , minatiorshall be in accordance with a quality control proce-

permissible water level as determined by the Manufacturer. q,re meeting the requirements of PEB-18.2 and PEB-18.5.
Each electric boiler of this type shall also be equipped with an

automatic low-water cutoff on each boiler pressure vessel so PEB-18.1.1 Electric boilers exceeding the size limitations
located as to automatically cut off the power supply to the heat- specified in PEB-18.1, and having only mechanically
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assembled external piping (BEP) and trim, shall have a final boilers that do not receive final inspection by the Authorized
inspection by the Authorized Inspector, who shall also witness Inspector (see PEB-18.1).
the hydrostatic test called for in PEB-17.2.
PEB-18.4 For boiler pressure vessels constructed under the
PEB-18.1.2 For electric boilers having welded or brazed provisions of PEB-3, the inspection and stamping requirements
boiler external piping (BEP) or trim, the inspection require- of Section VIII, Division 1, UG-116(c) for special service pres-
ments of PG-90.1 and the hydrostatic test requirements ofsure vessels (UB), shall be followed.
PG-99 apply.
) ] PEB-18.5 Those Manufacturers and Assemblers providing
PEB-18.2 Each electric boiler Manufacturer shall comply  an equivalent examination of completed electric boilers when
with the applicable requirements of PG-104 and PG-105.  fina| inspection is not witnessed by the Authorized Inspector

PEB-18.2.1 An electric boiler Manufacturer or Assembler (see PEB-18.1), shall provide oversight by a Certified Individ-
applying for or renewing the “E” stamp shall have its facilities ual (CI).
and organizations subject to a joint review by its Authorized PEB-18.5.1 A Certified Individual (CI) shall be an

Inspection Agency and the legal jurisdiction involved (see last employee of the Manufacturer or Assembler and shall be quali-
paragraph of PG-105.4). fied and certified by the Manufacturer or Assembler. Qualifica-

PEB-18.2.2 A Manufacturer or Assembler holding an “E”  tions shall include as a minimum
stamp and assembling units where the final shop inspection is
not mandatory (see PEB-18.1), shall be subject to periodic
review by its Authorized Inspection Agency. The review shall
be conducted on a quarterly basis or more frequently if deemed  (5) knowledge of the Manufacturer’s quality program
necessary by th&uthorized Inspection Agency. The frequency
of this review may be reduced subject to written agreement (c) training commensurate with the scope, complexity, or
between the Manufacturer or Assembler and its inspection special nature of the activities to which oversight is to be pro-
agencyand the written approval of the appropriate legal jurisdic- vided
tion. However, in no case shall the review be less than once
every 6 months. The Manufacturer or Assembler shall maintain a record con-

] ) ) taining objective evidence of the Certified Individual’s qualifi-
PEB-18.3 The stamping of electric boilers shall conform to - cations, training and certification.

the requirements of PG-106. Completed electric boilers shall be

marked with the “S” or “M” symbol by the Manufacturer of the PEB-18.5.2 The duties of a Certified Individual (CI) shall
boiler pressure vessel except when the boiler pressure vessel ibe to assure that each use of the Code symbol as permitted in
constructed under the provisions of PEB-3 (see PEB-18.4). PEB-18.3.3 is in accordance with the requirements of this Sec-
When the trim, fixtures and fittings (such as valves), threaded tion and is documented on the Certificate of Conformance on
boiler external piping, and appurtenances are connected to arForm P-2A, Manufacturers’ Data Report for All Types of Elec-
electric boiler by a Manufacturer or Assembler not authorized tric Boilers. The CI shall also

to apply the “S” or “M” stamp, the boiler assembler shall apply

an “E” stamp to the completed assembly. “E” stamp holders are (&) Vverify that each electric boiler, to which a Code symbol
limited to the use of assembly methods that do not require weld-is applied, meets all applicable requirements of this Section
ing or brazing.

(@) knowledge of the requirements of this Section for the
application of Code symbols

(b) sign the Certificate of Conformance, Form P—2A, prior
PEB-18.3.1 The stamping of the boiler pressure vessel shall to release of control of the boiler

be located as called for in PG-111.8 and need not indicate the ’
kW input or the maximum designed steaming capacity. PEB-19 MANUFACTURERS' DATA REPORT FOR

ELECTRIC BOILERS
PEB-18.3.2 The stamping of the complete electric boiler ) _ )

shall be on a separate metallic plate and shall be in accordance PEB-19.1 This form consists of two parts. Part | is to be

with PG-106.4. The MAWP shall be that established by the completed byhe Manufacturer of the boiler pressure vessel who
completed boiler assembler holding the “S,” “M,™&f" stamp, is the hplder of the “S” or “M” stamp and his inspection agency.
but in no case higher than the MAWP stamped on the boiler Part Il is to be completed by the Manufacturer or Assembler
shell. The MAWP shall be listed on Part Il of Form P-2A, responsibldor the completed electric boiler who shall be autho-

Manufacturers’ Data Report for All Types of Electric Boilers. rized to use any of the “S,” “M,” or “E” stamps.

This plate shall be located on the assembly so that it is readily ) )
visible from the operating floor. PEB-19.2 When the boiler pressure vessel is constructed by

a “U” stamp holder and certified on a U-1 or U-1A Data Report,
PEB-18.3.3The stamping required by PEB-18.3.2 need not Part 1 shall be completed by the “S,” “M,” or “E” stamp holder
be done in the presence of the Authorized Inspector for electricto the extent indicated in Guide A-351.1.
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FORM P-4A MANUFACTURERS' DATA REPORT FOR FABRICATED PIPING
ummm-wﬂnmmnuhﬂ_m“l

1. M i

nudeestirnd by L Dircker M, 6] P, D Ho. 1]
1. Manufa )

anufactured for — _ Circdar P, i1
3, Leestion of Insisfation 'E:' . DA Faypistranion Mo, ]
4, identfeation 1] Fiping Auglstentinn fo ]
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£ Dusign Condilons of Fiping O S| ] ¥ b (3]
1 1 -~ ITemawrmuTai Bewcifind h ful-éh
Code Daslgn by L

5. The ehamieal and physical properties of all piping maet tha requiremenss of materkl spacfizations of e A5SME BOLER AMND PHESSLURE VESSFL

CODE. The constrrtion and workmarship conferm 1o Section [ of tha ASME BOILER, AMD PRESSLURE WISESEL CODE L s
Twail

Addende ta . and Code Cases 0] o
el iMa P

T. Dmscription of Plping: (rclude matarisls identifioathons by ASME specification or cther recognized Code designstion.|

B, Shop Hydromatle Tel e . & oo

8. Remarks

CERTIFICATE OF SHOF COMPLIANCE

Vi carthy the staterment in this dita repart 1o be comect and that all detalls of matecisl, sonsnaction, and worrnenE i of the dascribsd plping
eafifnrm ta Saction | of the ASME Boilar i Freasion Vesasl Cods.

Owr Cortificate of Auchortmation No. ——— @ wsetheSorPPapmbal oo @ punies @
Date ¢
Timed T .

TP et el Hep

1 CERTIRCATE OF SHOP INSPECTION

I, thr undarsignad, helding a vald comméssion lseusd by thi Matienal Bosad of Baller and Pressurs Vaisal inspectam srdion tha State o Provines
ol e mmployed by
Fave Inspacied the piping deseribed In this Manutecturer's Data Regort and sase thit to the best of my ksradedgn
and Laliel, the menufacturar bas constructad this piisg in sccordance with the applicabli Seetiant of the ASIME Boller and Prassuns Wessnl Coda,

By slgning Sis cectificate, neither the inapector nor His ampicyer mekas any warranty, sxprassed of implied cancerning the plping desoribad
this Manfaciurars Dath Rnport. Furtharmors, natihar e Inspecior mor his employer shall b lable In any manner foo sy personal ey or
propeety dismiige of & lkase af any kied priging Trom of connacsss with this inspection.

Diars .

Cax iemigny
bl ] v pmi o] Plsi'] Baad il svabmparedsl, T Froeros, asd Mo |
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FORM P-44 |Back)

10 Daseripticen of Flalkd Fabiication

AT

10, Flobd Hydroseae Test 00 peg

L CERTIFICATE OF FELD FABRICATION COMPLLAMCE
W tarlity Chi ctabaivssnt in thes data report 1o be edrrie and thal sl detaile of msterisl, constnasction. snd workmanship of the described piping
contarm Bo Sestian | ol ik ASME Boiler and Pragsure Vesml Code

Our Carlificain of Authoriabon No, —-Lha usE tre Prassure Piging Symisod aspires =
= Sigreed 7]
Dt LR Pt ired e a8t e - FanrrEnal

T CERTIRCATE OF MELD ASSEMELY COMPLIANCE
W gttty thal Tha fald assambsly of The desenbed nilihggﬂarmn with the requiremeants of Bacion §of the AEME Boiler and Prasaure Vassol

Cruim, Ower Cordilicole of Asthoriation Mo, bo use B (A1 C5) oo PP Symbod eopine
Date {i Signod ] M =
iderteailas Bas e Tl bl [T T——

2] CEATIFICATE OF FIELD: ASSEMELY INSPECTRN

I, the undargigned, Bolding o walil comemiisen issued by s Nalional Board of Bsdar and Fressges Veessl Inspeciors andior tha Stwe o Proviecs
o = and skt by

have compared The slatemants in thie Manufacturars Dala Bepoi with the deccobsd piping and state that the parts releried 16 ae Dsis
lame @ o ok imasluded in the Certifcats of Shop Inspection, hivo bean edpected Ly v ansd fhaei o the
bt ed my kncradpdpe and bslisd the manutachersr andior sssembler has constructed and assemibbsd chis piping In scocsdancs vRh the spolicabis
pactiors of the ASME Boiler pnd Pressure Vesoal Code The described piping vl inspected amd subjectsd 80 8 hedrostatio iest
of Pl

By signing chis certilicala, naithar tha Insgscton nor his emgdéyat makas any werrsndy, sxpreseed or imipled, concerning e pipireg described in
this Mansdsciures's Dnts Feport. Furthemmon, neither the inepsctor nos hiz smployer shall be Bable i any manner for sey personil injury or
prggirty dimage oo a keas ol any kind arising from ar connactad with this Fmpection

Dt

Commissons i

B W i e i | _h?iﬂlh-ln:llr-:l. wrgonreranin), Sora Prodece ardd Kol
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A-354.1 GUIDE FOR COMPLETING MANUFACTURERS' DATA REPORT, FORMS P-4A and P-4A-M

BEee

& ©

BER66e

2@@e @

@

BB 8 @@ @

(See PG-112.2.5|

Mame and addrezz af manufscturer or fabricator of Cade piping including ordar Idgruu.,-in-g nusriber.
MWarme and address of purchaser andior awnar and his identifying ardar numbsar,
Karme and address of location whars plping is 1o be installed, i known,

Include the registration number of the boiler where the piping & to be Irsalled, if knawn (2.9, Maticnal Board Ma.,
Canadian Design Aegietration Mo, or other jurisdictionally required registration numbars),

ldentify anch saction of piping {e.g.. main steam, blow-off, boller feed), including tha section’s idanEfcation nmbar,
it amaigned,

Include the piping registration numbar, if assignad (6.g., Kational Baard No., Canadian Dasign Aegistration Ba,, or athar
lurladictionalty required registration numbers),

Show the maxirmum desipn pressurs and temparature of the section of pipe {sea ASME BI1.1),

HName of the arganization that established the design prassure and temporature,

The organization that made the calculstions and selectad the pipe schadules for the warking conditions,
Rater te the requirements of ASME 8311

Degcriba each section of piping, slze, thickress, schedule, etc. Show tha complats ASME Material Spacification Mo, and
Grade ag listed in tho appropriate siress sliowance table in the Appendix of Section | (e.g., "SA-106%), Excaption: A
specification number for a matarial not Identical to an ASME Specification may ba shawn only if sech matarisl mests
tha criteria in the Foreword of this Sactlon, Whan material is accepted through a Coda Case, the applicabda Case nurmibssr
ghall be shown. [dentify tha arganization that will recsive this piping and the demilication number of the baiksr,

Piping fabricated in a shaop show test prassure it hydro-applied in the shop {ses PG-20) and witnessed by Althorised
s e ctor.
The name of the piping manufaciurer o fabricator, signature of authorized regrasentative and date signed.
Shove AEME Authorization nismbar, kind of aymbol, and date of expiration,
Thizcertificate to be camplated by the Sghorized inspection Apency reprasentathee whe performs the in-shap inspaection,
To determing whal gass in this space, you should be guided by the Tollowing:
Nationa! Basrd Stamped Fabricated Piping Ises Form F-44 Line 4)
After “andior Stats or Provinee” in the cerification hlocks —

I tha Inspecior has & valid commission for tha state or province where the Manufacturar's shop is located, insart the
namig of that #1&te ar provinee. | the Manufactures (2 located in 8 non-Code stade ar provinee, iidgart the nama of the
state ar prowines whare 1he Inspectar toak his ariginal exarmination 1o abtain his Mational Board Cormmissian, provided

ke st hae a valid eammission for that staie or province, Otherwiss, i no valid commisslon, shaw the name of the
staba oF province whers e has 8 valid commission awthorizirg hirm o make the shop inspactinn.

Fabricated Biping Nad Stamped Nelfanal Board
Fallow the above procedurs. Howewver, in this case do not Bet sry National Board Commigelon aumber after tha
Inspactor's signature a1 the bottem of the block,

Tha Inspactors Natienal Board commission nembar mist be shown when the fabricated pipdng is stamped Naticnal
Board; otherwizs, show anly hisher stale or provinee commilggion nurmbsr {Ses I:E'ab-lwl:l:l.

Ceseribe sections of piping Lo be joined, dasign of walded foing, procedure 1o be followed, nember pasees, prefeat,
pasthaat, ate, (288 ASME B31.9)

Show test pressure used during field hydrostatic test [sea PG-59) and witnessed by the Authorized Inspector,

Signad by an suthofized representative of tha arganization responsible far the field fabrication or fisld assembly
{eszamblar, manufacturer, fabricatar), or both, and the date sigred.

Show ASME autharization number, kind of symbed, and date of expiration.

Thiz certificate to be completed by the Autharized Inepection Agency representativa who performs the fisld assamibdy
nspastian,

Cnby ligt thoss piging =ections and walds inspected In the field

Shaw fiedd hydrostatic test prassuera {ses PG-29),

! dasired, the Certificate Holder may asslgn & unigque identifying numbar far this Farm,
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FORM P-4B MANUFACTURERS® DATA REFORT FOR FIELD INSTALLED MECHANICALLY ASSEMELED PIPING
As Required by the Provisions of the ASME Code Aules, Section |

1, K f med f‘-‘} l:_I:|
s [ L e ol Crder Mo, P48 1D Mo, l
7. Manuf: ]
e “Fiarns ard pocieod ol paav e Kirdlar Mo m

3. Locaon of Instalation {1 Boliee Reghtration Ho. & o
i, bdaniificaii (5] .

n on R G R Tl ot e S Pupernsg Hieglstraiion Mo 'E
5. Dasign Conditions of Piping ] ol 3] . Specified by

P ETarn p W Fiarns of Tnbs
Code Dasign by o

& Tha chamical and plysicsl praperties of all plping mest the regquioments of metedsl pecilicatione of the ASME BOILER AND PRESSLIRE
VESSEL CODE. The construciion and workmarship conform to Section | of ths ASME BCILER AND PRESSURE VESSEL CODE
Adderdn 1o . mnd Cocde Casas L0

el [

7. Dametiption of Piping: {indude materials identifications oy ASME specification o athar rcognised Cods designation |

=

8. Fiohd Hydrestatic Te . = P

4. FRerarks =

T CERMIFICATE OF FIELD ASSEMALY COMPLIANCE

W 2isrlity that the Seld pssembly of the descoribed piping confarms with the requremants of Secion | of the A5WE Balles and Pressurg Vodsal
Coda, Ceur Cartificats of Authorization Mo 0] 1 wriin 1 C80 |53 ar (PRI Syrmisnl sxplras (i

st ] Eigrad LT —— Mama

Uetemind baprmerdne bl

(i CERTIACATE OF FIELD AGSEMELY INSPECTION

I, trex uniersignad, holding a vl commisdion issssd by i Malioesl Eaarnl of Boler amd Pressure Vessed Inapicions arsd/ed (ke Stele or Provinos
ol (3 ard wenployed by havn compersd e siziemenis
o this Manulactunecs Dats Rapor] with the desibed pigersg and staie that the pans safarrad to as Data e have b
irapectnd by ma and that to the best of my knosdedge and bl o msuTesiear andfr sgsembler bae spsembied this plping in sosardassi wilh
ghe applicable sscilons of the AEME Boiles efvd Frimsan Vasssl Code The descibed piping was inspectad and subjected to & hvdresimic iest
of @ pal

Sy slgning this camifesta, nuther the Inspactar nor b amoloyor makas vy WETEY, Eapreisad of imgiad, tonsarming the piping desoribed in
thii Masulactumir's Data Report. Fusthermore. relther the Inspector nor his employes shall s Galde i any mannar for any personal injury e
proparty gamage or a loss of any kind arising rom or conractad with e inspaction.

Date =

Commissions 5]
Py rmmecior] |l el i rmbrmesprdnl, Haie, Peoviam. ard Ha |
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A-354.2 GUIDE FOR COMPLETING MANUFACTURERS® DATA REPORT, FORMS P-4B and P-4B-M

® @ Besa

Geee®

@

@ @838

EREREY

@

(See PG-112.2.5) :

MName and address of manaifaciurer or fabricator of Code piping inchsding order |dentifying rurmber.
Marme and address of purchasar and/ar owner and his identifying ardar nurmbsr,
Mamg and address of location wheare piping is 1o ba installed, if known,

Inchide the registration number of the boiler whara the pipdng k= 10 be installed, if known (6.0, Malional Baasd Mo,
Canadian Degipn Registration Mo, or athar jurlsdictionally required registration nembars),

Identify sach section of piping la.9,, maln steam, Blow-aff, boiler fesd), including the section’s sfantilication numbes,
if assignnd.

Includa the piping registration number, il assigned (=.g., Mational Board Mo, Canadian Design Regisiration Mo, of olher
iurisdictionally requirad registration nurmbears).

Shew tha maximum design pressure and lamperature of tha saction of pipe (ses ASME B31.1).

Mama of tha erganization that astablished tha design pressure and tempessiure.

The organization thal made the calculations and salected the pipe schedules far the warking conditions.
Rafar 1o the réquirements of ASME B31.1,

Degcribes each section of piping. size. thickness. schadule, s, Shivw the completa ASME Materlal Specification Ma. and
Grade as listed in the appropriate stress allowance table in the Appendix of Section | fe.g., “54-106" |, Excaption: A
specification number far a material nat identical 10 an ASME Specification may be shawn ol il sech material meals
tha criteria in the Fareward of this Secticn. Whan meterial s aceepted through a Code Case. the applicalils Case pumber
shall be shown.

Fipirgg fabricsted in fisld show test prassura of hydio-applied in tha field (zee PG-88) and witnessed by Awthorized
Inspsctor.
Sigred by an authorized reprasantative of the organization respansible for the field assembly and hydrastatic tost,
Show ASME authorization numbar, kind of symbol, end date of expiration.
Thiz centificats (o be completed by the Authanized Inspection Agency representative who parfarms the fiald sssembly
e psss i
Ta delarmine what goes in this space, you should be guided by the Tallowing:
MNafions Board Stamped Fatricated Pping (eae Form P-98 Line 4)
Aftar “andiar State or Province™ in the cartification biocks —

W ihe Inspectar has a valid commission for the state of provines where the Manufacturer's ghog ds located, insert the
nama of that glate o pravince. If the Manufacturar |5 located B g non-Cods #late ar province, insart tha name of Ehe
slate or province where the Inspecior tock his origing! examination to eldain his National Beard Commisaion, pravided

hie 21l hag & valid commiszion for that state or provinee, Otherwise, if no valid commission, show tha name of the
Blate & provinoe where he has a valid commission ahorizing hirm 19 maks the shop inspaction

Fabricatad Pigéng Nof Stamped Nationa! Board
Follce the above procedure. However, in this case de not lgt any National Board Commigsion number after the
Ingpector's signature at the boftom of the biock

Only sl thase piging sections inspected In the fiald,
Show Lest pressure used during fald hydrosiatec test (see PG-OB) and witnessed by the Suthorized Inspsclar.

The Inspector's National Board commission number must be shown when the fabricated pdpeng is starmped National
Board; otherwise, show only his state or provines cammission number.

I desired, the Certificate Heldar may aasign 8 wnigue identifying numbsar for this Form
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EXCERPTS FROM: ASME BOILER AND PRESSURE VESSEL CODE
SECTION IV - HEATING BOILERS
2004 EDITION

INTRODUCTION HG-100 SCOPE

The rules of this Section of the Code cover minimum (&) The rules of Part HG apply to steam heating boilers, hot
construction requirements for the design, fabrication, installa- Water heating boilers, hot water supply boilers, and to appurte-
tion, and inspection of steam heating, hot water heating, hotnances thereto. They shall be used in conjunction with the spe-
water supply boilers which are directly fired with oil, gas, elec- Cific requirements in Part HF, Boilers offdight Materials, and
tricity, coal, or other solid or liquid fuels and for operation at or Part HC, Cast Iron Boilers, whichever is applicable. The fore-
below the pressure and temperature limits set forth in this docu-word provides the basis for these rules. Part HG is not intended
ment. Similar rules for potable water heaters are also included.ﬁL?/\F/’p'y to potable water heaters except as provided for in Part

For Section IV application, the boiler proper or other vessels
terminate at: (b) This Part contains mandatory requirements, specific pro-
hibitions, and nonmandatory guidance for materials, designs,
(a) the first circumferential joint welding end connections;  fabrication, examinations, inspection, testing, certification, and

(b) the face of the first flange in bolted flanged end connec- pressure relief.

tions; or (c) Laws or regulations issued by a municipality, state, pro-
vincial, federal, or other enforcement or regulatory body having
jurisdiction at the location of installation, establish the manda-
Pressure retaining covers for inspection opening, such astory applicability of these rules, in whole or in part.

manhole covers and handhold covers, and plugs are included
within the scope of this Section. HG-101 SERVICE RESTRICTIONS

The rules are divided into four major Parts: HG, applying to HG—1_01.1 Service Res_trlctlons_.The rules of this Section
all materials of construction except as provided for in Part HLW; are restricted to the following services:
Part HF, applying to assemblies fabricated of wrought material,
except as provided for in Part HLW; Part HC, applying to cast
iron assemblies; and Part HLW, applying to potable water heat-
ers. Part HF is further subdivided into Subpart HW, containing (1) hot water heating boilers and hot water supply boilers for
rules for welded construction, and Subpart HB, containing rules operating at pressures not exceeding 160 psi (1 100 kPa) and/or
for brazed construction. temperaturesot exceeding 25F (120°C), at or near the boiler
outlet, except that when some of the wrought materials per-
mitted by Part HF are used, a lower temperature is specified.

(c) the first threaded joint in that type of connection.

(a) steam boilers for operation at pressures not exceeding 15
psi (100 kPa);

The parts and Subparts of this Section are divided into Arti-
cles. Each article is given a number and a title, as for example,

PartHG, Article 3, Design. Articles are divided into paragraphs HG-101.2 Services in Excess of Those Covered by This
which are given a three—digit number, the first of which corre- goution.  For services exceeding the limits specified in
sponds to the Article numbeFhus, under Article 3 of Part HG, HG-101.1, the rules of Section | shall apply.
paragrapiHG-307 will be found. Paragraphs are further subdi-

videdinto subparagraphs. Major subdivisions of paragraphs areHG-102 UNITS

designated by three— or four—digit numbers followed by a deci-

mal point and a digit or digits. Whemecessary, further subdivi- EitherU.S. Customary units or Sl units may be used for com-
sions are represented by letters and then by numbers in parenpliance withall requirements of this edition, but one system shall
theses. Minor subdivisions of the paragraphs are alsobe used consistently throughout for all phases of construction.
represented blgtters. A reference to one of these paragraphs in ) ) ) ] )
the text of the Section includes all of the applicable rules in that ~ Either the U.S. Customary units or Sl units that are listed in

paragraph. Thus, reference to HG-307 includes all the rules inMandatoryAppendix 6 are identified in the text, or are identified
HG-307.1 through HG-307.4. in the nomenclature for equations shall be used consistently for
all phases for construction (e.g. materials, design, fabrication,
This Section does not contain rules to cover all possible and reports). Since values in the two systems are not exact
details of design and construction. Where complete details areequivalents, each system shall be used independently of the
not given, it is intended that the manufacturer, subject to the other without mixing U.S. Customary units and Sl units.
acceptance of the Authorized Inspector, shall provide details of
design and construction which will be as safe as otherwise ~When Sl units are selected, U.S. Customary values in refer-
required by these rules. enced specifications that do not contain S| units shall be con-
verted to Sl values to at least three significant figures for use in
Whenthe strength of any part cannot be computed with a sat- calculations and other aspects of construction.
isfactory assurance of safety, these rules provide procedures for
establishing its maximum allowable working pressure. ARTICLE 2

MATERIAL REQUIREMENTS
ARTICLE 1

SCOPE AND SERVICE RESTRICTIONS HG-200 GENERAL MATERIAL REQUIREMENTS
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HG-200.1 Materials Subject to Pressure StressMaterial (b) No safety valve for a steam boiler shall be smaller than
subject tostress due to pressure shall conform to one of the spec-NPS'2 (DN 15). No safety valve shall be larger than NP& 4
ifications given in Section Il and shall be limited to those that are (DN 115). The inlet opening shall have an inside diameter equal
permitted in HF-200 for boilers of wrought materials and to, or greater than, the seat diameter.

HC-200 for cast iron boilers.
(c) The minimum relieving capacity of valve or valves shall

HG-200.2 Internal Parts Subject to Deterioration. Mate- be governed by the capacity marking on the boiler called for in
rials shall not be used for internal parts which are liable to fail HG-530.
due to deterioration when subjected to saturated steam tempera-
tures at or below the maximum allowable working pressure. (d) The minimum valve capacity in pounds per hour shall be

the greater of that determined by dividing the maximum Btu out-

HG-200.3Materials Not Found in Section Il. Material not put at the boiler nozzle obtained by the firing of any fuel for
covered by specifications in Section Il shall not be used unlesswhichthe unit is installed by 1,000, or shall be determined on the
authorization to use the material is granted by the Boiler and basis of the pounds (kg) of steam generated per hour per square
Pressure Vessel Committee on the basis of data submitted to théoot (m?) of boiler heating surface as given in Table HG-400.1.
Committee in accordance with Appendix A. For cast iron boilers constructed to the requirements of Part HC,

) o o the minimum valve capacity shall be determined by the maxi-
HG-200.4 Materials Use Not Limited by Specification  mym output method. In many cases a greater relieving capacity
Title. The title or scope paragraph of a material specification in ¢ ya1ves will have to be provided than the minimum specified

Section Il as respects product form or service shall not limit the jy, these rules. In every case, the requirement of HG-400.1(e)
use of a material, provided the material is suitable for the gha| pe met.

application and its use is permitted by the rules of this Section.
) L (e) The safety valve capacity for each steam boiler shall be
HG-200.5 Materials Use Not Limited by Method of Pro- such that with the fuel burning equipment installed, and oper-
duction. Materials covered by specifications in Section Il are  5iadq at maximum capacity, the pressure cannot rise more than 5

not restricted as to the method of production unless so stated irbsi (35 kPa) above the maximum allowable working pressure.
the Specification, and as long as the product complies with the

requirements of the Specification. (f) When operating conditions are changed, or additional
boiler heating surface is installed, the valve capacity shall be
increased, if necessary, to meet the new conditions and be in
accordance with HG-400.1(e). The additional valves required,
on account of changed conditions, may be installed on the outlet
piping provided there is no intervening valve.

HG-200.6 Materials With Thickness Exceeding Specifi-
cation Limits. Materials having thicknesses outside of the lim-
its given in the title or scope clause of a specification in Section
Il may be used in construction, provided they comply with other
requirements of the Specification and with all thickness require-

ments of this Code. TABLE HG-400.1
MINIMUM POUNDS OF STEAM PER HOUR
HG-200.7 Nonpressure Part Materials. Material for non- PER SQUARE FOOT OF HEATING SURFACE
pressure parts, such as skirts, supports, baffles, lugs, clips, and
extended heat-transfer surfaces, need not conform to the speci- Firetube Watertube
ficationsfor the material to which they are attached or to a mate- Boilers Boilers

rial specification permitted in HF-200 or HC-200; but, if

Boiler heating surface:
welded, they shall be of weldable quality. The allowable stress g

value shall not exceed 80% of the maximum allowable stress ~ Hand fired 5(24) 6 (29)
permitted for similar material in Tables HF-300.1 and Stoker fired 7(34) 8 (39)
HF-300.2. Satisfactory performance of a specimen in such ser-  Oil, gas or pulverized
vice shall not make the material acceptable for use in pressure fuel fired 8 (39) 10 (49)
parts of a vessel. Waterwall heating surface:
Hand fired 8 (39) 8 (39)

HG-201 SPECIFIC MATERIAL REQUIREMENTS Stoker fired 10 (49) 12 (59)

Specific material requirements for assemblies constructed of Oil, gas or pulverized
wrought materials are given in Part HF, Article 2 and for assem- fuel 14 (68) 16 (78)

blies constructed of cast iron in Part HC, Article 2. GENERAL NOTES:

ARTICLE 4 (a) When a boiler is fired only by a gas having a heat value not in excess of
200 Btu/cu ft (7400 kJ/R), the minimum safety valves or safety relief valves
PRESSURE RELIEVING DEVICES relieving capacity may be based on the values given for hand fired boilers above.
(b) The minimum safety valve or safety relief valve relieving capacity for elec-
HG-400 PRESSURE RELIEVING VALVE REQUIRE- tric boilers shall be & Ib/hr/kW (1.6 kg/hr/kW) input.
MENTS (c) For heating surface determination, see HG-403.

(d) For extended heating surface, the minimum Ib/hr/sq ft may be determined
by the Manufacturer [see HG 403(d)].

HG-400.1 Safety Valve Requirements for Steam Boilers
(a) Each steam boiler shall have one or more officially rated Wa'?ézr_élg%rzs Safety and Relief Valve Requirements for Hot
safety valves that are identified witie VV or HV Symbol of the
springpop type adjusted and sealed to discharge at a pressure not (a) Each hot water heating or supply boiler shall have at least
to exceed 15 psi (100 kPa). one officially rated safety relief valve, of the automatic reseating
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type, identified with the VV or HV Symbol, and set to relieve at tubes of éneat exchanger to warm water for space heating or hot
or below the maximum allowable working pressure of the boiler. water supply, within the service limitations set fort in HG-101,
) . o the heat exchanger shall be equipped with one or miic&aty
(b) Hot water heating or supply boilers limited to a water rateq safety relief valves that are identified with the V or HV
temperature not in excess of 2EX99°C) may have inlieu of  gympol set to relieve at or below the maximum allowable work-
the valve(s) specified in (a) above, one or more officially rated_ ing pressure of the heat exchanger, and ditgiit rated capac-
temperature and pressure safety relief valves of the automathty to prevent the heat exchanger pressure from rising more than

reseating type identified with the HV symbol, and set to relieve 1004 apove the maximum allowable working pressure of the
at or below the maximum allowable working pressure of the yeaggel.

boiler.
] ) ) (c) High Temperature Water to Steam Heat Exchahger.
(c) When more than one safety relief valve is used on either\yhen high temperature water is circulated through the coils or
hot water heating or hot water supply boilers, the additional tpes of dieat exchanger to generate low pressure steam, within
valves shall be officially rated and may have a set pressuretne service limitations set forth in HG—-101, the heat exchanger
within a range not to exceed 6 psi (40 kPa) above the maximumgpa|| peequipped with one or more officially rated safety valves
allowable working pressure of the boiler up to and including 60 that are identified with the V or HV Symbol, set to relieve at a
psi (400 kPa), and 5% for those having a maximum allowable pressure not to exceed 15 psi (100 kPa), and of sufficient rated
working pressure exceeding 60 psi (400 kPa). capacity toprevent the heat exchanger pressure from rising more

(d) No safety relief valve shall be smaller than NPEN than 5psi (35 kPa) above the maximum allowable working pres-

: - sure of the vessel. For heat exchangers requiring steam pres-
20) nor larger thahlPS 4% (DN 115) except that boilers having . . .
a heat input not greater than 15,000 Btu/hr (4.4 kW) may be sures greater than 15 psi (100 kPa), refer to Section | or Section

equipped with a rated safety relief valve of NBSDN 15). Vill, Division 1.

(e) The required steam relieving capacity, in pounds per hour 1 Suggested installation practices for the secondary side of heat exchangers.
(kg/hr), of the pressure relieving device or devices on a boiler |, .
shall bethe greater of that determined by dividing the maximum KgDAfgiFEIYlI'I\’{\] EAEUL'}AEE\E/EI}JV'EISEMENTS FOR SAFETY
output in BTU at the boiler nozzle obtained by the firing of any
fuel for which the unit is installed by 1000, or shall be deter- HG-401.1 Mechanical Requirements
mined on the basis of pounds (kg) of steam generated per hour
per square foot (R of boiler heating surface as given in Table (a) The inlet opening shall have an inside diameter approxi-
HG-400.1.For cast iron boilers constructed to the requirements mately equal to, or greater than, the seat diameter. In no case
of Part HC, the minimum valve capacity shall be determined by shall themaximum opening through any part of the valve be less
the maximum output method. In many cases a greater relievingthan’s in. (6 mm) in diameter or its equivalent area.
capacity of valves will have to be provided than the minimum
specified by these rules. In every case, the requirements o
HG-400.2(g) shall be met.

f (b) Safety relief valves officially rated as to capacity shall
have pop action when tested by steam.

(c) O-rings or other packing devices when used on the stems

When operating conditions are changed, or additional : .
boi(lgr heating gurfacegis installed. the valvegcapacity shall be of safety relief valves shall be so arranged as not to affect their
' operation or capacity.

increased, if necessary, to meet the new conditions and shall be
in accordance with HG-400.2(g). The additional valves  (d) The design shall incorporate guiding arrangements nec-
required, on account of changed conditions, mapstalled on essary to insure consistent operation and tightness. Excessive
the outlet piping provided there is no intervening valve. lengths of guiding surfaces should be avoided. Bottom guided

(g) Safety relief valve capacity for each boiler with a single designs are not permitted on safety relief valves.

safetyrelief valve shall be such that, with the fuel burning equip-  (e) Safety valves shall have a controlled blowdown of 2 psi

ment installed and operated at maximum capacity, the pressureao 4 psi (15 kPa to 30 kPa) and this blowdown need not be adjust-

cannotrise more than 10% above the maximum allowable work- aple.

ing pressureWhen more than one safety relief valve is used, the ) )

overpressure shall be limited to 10% above the set pressure of (f) Safety valves shall be spring loadeThe spring shall be

the highest set valve allowed by HG-400.2(a). designed so that the full lift spring compression shall be no
greater than 80% of the nominal solid deflection. The perma-

HG-400.3 Safety and Safety Relief Valves for Tanks and  nentset of the spring (defined as the difference between the free

Heat Exchangers height and height measured 10 min after the spring has been

compressed solid three additional times after presetting at room

(@) Steam to Hot Water SupplyVhen a hot water supply is o nerature) shall not exceed 0.5% of the free height.

heatedndirectly by steam in a coil or pipe within the service lim-

itationsset forth in HG-101, the pressure of the steam used shall (g) There shall be a lifting device and a mechanical connec-
not exceed the safe working pressure of the hot water tank, andion between the lifting device and ttisk capable of lifting the

a safety relief valve at least NPS 1 (DN 25), set to relieve at or disk from the seat a distance ofesistl/ g in. (1.5 mm) with no
below the maximum allowable working pressure of the tank, pressure on the boiler.

shall be applied on the tank. . .
(h) A body drain below seat level shall be provided by the

(b) High Temperature Water to Water Heat Exchadger. Manufacturer for all safety valves and safety relief valves,
When high temperature water is circulated through the coils or except that the body drain may be omitted when the valve seat
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is above the bottom of the inside diameter of the discharge pip-
ing. For valves exceeding NPS/2(DN 65) the drain hole or
holes shall be tapped not less than NB$DN 10). For valves

(c) A Manufacturer may be granted permission to apply the

HV Code Symbol to production pressure relief valves capacity
certified in accordance with HG-402.3 provided the following

NPS 2/, (DN 65) or smaller, the drain hole shall not be less than tests are successfully completed. This permission shall expire
Y4 in. (6 mm) in diameter. Body drain connections shall not be on the fifth anniversary of the date it is initially granted. The per-
plugged during or after field installation. In safety relief valves missionmay be extended for 5 year periods if the following tests
of the diaphragm type, the space above the diaphragm shall bare successfully repeated within the 6 month period before expi-
vented to prevent a buildup of pressure above the diaphragmration.

Safety relief valves of the diaphragm type shall be so designed
that failure or deterioration of the diaphragm material will not
impair the ability of the valve to relieve at the rated capacity.

(i) Inthe design of the body of the valve consideration shall
be given to minimizing the effects of water deposits.

() Valves shall be provided with wrenching surfaces to allow
for normal installations without damaging operating parts.

(k) The set pressure tolerances, plus or minus, of safety
valvesshall not exceed 2 psi (15 kPa), and for safety relief valves
shall not exceed 3 psi (20 kPa) for pressures up to and including
60 psig (400 kPa) and 5% pressures above 60 psig (400 kPa).

() Safety valves shall be arranged so that they cannot be reset
to relieve at a higher pressure than the maximum allowable
working pressure of the boiler.

HG-401.2 Material Selection
(a) Castiron seats and disks are not permitted.

(b) Adjacent sliding surfaces such as guides and disks shall
both be of corrosion resistant material.

(c) Springs of corrosion resistant material or having a corro-
sion resistant coating are required.

(d) Material for seats and disks should be such as to provide
a reasonable degree of resistance to steam cutting.

(e) Material for valve bodies and bonnets or their corre-
sponding metallic pressure containing parts shall be listed in

(1) Twosample production pressure relief valves of a size
and capacity within the capability of an ASME accepted lab-
oratory shall be selected by an ASME designee.

(2) Operational and capacity tests shall be conducted in
the presence of an ASME designee at an ASME accepted lab-
oratory. The valve Manufacturer shall be notified of the time
of the test and may have representatives present to witness the
test.

(3) Should any valve fail to relieve at or above its certified
capacity or should it fail to meet performance requirements
of this Section, the test shall be repeated at the rate of two
replacement valves, selected in accordance with
HG-401.3(c)(1), for each valve that failed.

(4) Failure of any of the replacement valves to meet the
capacity or the performance requirements of this Section
shall be cause for revocation within 60 days of the authoriza-
tion to use the Code Symbol of that particular type of valve.
During this period, the Manufacturer shall demonstrate the
cause obuch deficiency and the action taken to guard against
future occurrence, and the requirements of HG-401.3(c)
above shall apply.

(d) Safety valves shall be sealed in a manner to prevent the

valve from being taken apart without breaking the seal. Safety
relief valves shall be set and sealed so that they cannot be reset
without breaking the seal.

HG-401.4 Manufacturer’s Testing

(a) Every safety valve shall be tested to demonstrate its pop-

Section Il, except that in cases where a manufacturer desires t‘bing point, blowdown, and tightness. Every safety relief valve

make use of materials other than those listed in Section I, hegpg|| be tested to demonstrate its opening point and tightness.
shall establish and maintain specifications requiring equivalent safety valves shall be tested on steam or air and safety relief
control of chemical and physical properties and quality. valves orwater, steam, or air. When the blowdown is nonadjust-

(f) Synthetic disk inserts of O—ring or other types if used shall able, the blowdown test may be performed on a sampling basis.

be compatible with the maximum design temperature estab-

(b) A Manufacturer shall have a well-established program
lished for the valve.

for the application, calibration, and maintenance of test gages.

_ (_g) No materia_ls liable to fail due to deterioration or vulcan- (c) Testing time on safety valves shall be sufficient, depend-
ization when subjected to saturated steam temperature correing on size and design, to insure that test results are repeatable
sponding to capacity test pressure shall be used. and representative of field performance.

HG-401.3 Manufacture and Inspection (d) Test fixtures and test drums shall be of adequate size and

. ) capacity to assure representative pop action and accuracy of
(@) A Manufacturer shall demonstrate to the satisfaction of blowdown adjustment.

an ASME designee that his manufacturing, production, and test-

ing facilities and quality control procedures will insure close (e) Atightness test shall be conducted at maximum expected
agreemenbetween the performance of random production sam- operating pressure, but not at a pressure exceeding the reseating
ples and the performance of those valves submitted for capacitypressure of the valve.

certification. ) ) .
HG-401.5 Design RequirementsAt the time of the sub-

(b) Manufacturing, inspection, and test operations including mission of valves for capacity certification, or testing in accord-
capacity are subject to inspections at any time by an ASME ance with this Section, the ASME Designee has the authority to
designee. review the design for conformity with the requirements of this
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Section, and to reject or require modification of designs which place, personnel, and authorized observer shall be approved by
do not conform, prior to capacity testing. the Boiler and Pressure Vessel Committee. The valves shall be

tested in one of the following three methods.
HG-402 DISCHARGE CAPACITIES OF SAFETY AND

SAFETY RELIEF VALVES (a) Coefficient MethodTests shall be made to determine the
) ) lift, popping, and blowdown pressures, and the capacity of at
HG-402.1 Valve Markings. Each safety or safety-relief |east three valves each of three representative sizes (a total of
valve shall be plainly marked with the required data by the pine valves).Each valve of a given size shall be set atfemifit
Manufacturer irsuch a way that the markings will not be obliter-  pressure However, safety valves for steam boilers shall have all

ated in service. The markings shall be stamped, etched,nine valves set at 15 psig (100 kPa). A coefficient shall be estab-
impressed, or cast on the valve or on a nameplate, which shalljshed for each test as follows:

be securely fastened to the valve. o
(@) The markings shall include the following: Kp = Actual steam flow = Coefficient of
Theoretical steam flow discharge
(1) the name or an acceptable abbreviation of the

Manufacturer: The average of the coefficients Kf the nine tests required shalll
be multiplied by 0.90, and this product shall be taken as the coef-
(2) Manufacturer’s design or type number; ficient K of that design. The stamped capacity for all sizes and
) ) ) ) ) pressureshall not exceed the value determined from the follow-
(3) NPS size in. (DN) (the nominal pipe size of the ng formulas:
valve inlet);
For 45 deg seat,
(4) set pressure psi;
(U.S. Customary Units)
(5) capacity Ib/hr (kg/hr), or capacity Btu/
hr in accordance with HG-402.7(a); W =51.5mDLP x 0.707K

(6) year built oralternatively, aoding may be marked on (S Units)
the valves such that the valve Manufacturgr can identify the W = 5.251DLP x 0.707K
year the valve was assembled and tested; and

(7) ASME Symbol as shown in Fig. HG-402. For flat seat,

(b) Nameplates of safety or safety-relief valves may be (U.S. Customary Units)
marked solely in metric units under the following conditions:

W =51.5mDLPK
(1) The pressure-relief device will be installed in a loca- S| Units
tion where metric units are required or accepted by local ( )

authorities, if any. W =5.25mDLP

(2) Metric units shall be those required by the user when For nozzle,
not mandated by enforcement authorities.

(U.S. Customary Units)
(3) The Manufacturer’s quality control system shall pro-

vide for the conversion from U.S. customary units to the met- W =51.5 APK
ric units that will be marked on the nameplate. .
(SI Units)

HG-402.2 Authorization to Use ASME Stamp. Each
safety valve to which the Code Symbol (Fig. HG-402) is to be
applied shall be produced by a Manufacturer and/or Assemblenyhere
who is in possession of a valid Certificate of Authorization. (See

W =5.25 APK

HG-540.) W = weight of steam/hr
D = seat diameter
L = lift

P = (1.10 x set pressure + 14.7) psia or (1.10 x set pressure +
0.101) MPa, for hot water applications or
= (5.0 psi + 15 psi set + 14.7) psia or (0.035 MPa + 0.100
MPa set + 0.101) MPa, for steam boilers

FIG. HG-402 OFFICIAL SYMBOL FOR STAMP TO K = coefficient of discharge for the design
DENOTE THE AMERICAN SOCIETY OF MECHANICAL A = nozzle-throat area
ENGINEERS’ STANDARD Note: The maximum and minimum coefficient determined by the tests of a

valve design shall not vary more the? from the average. If one or more tests
. . . are outside the acceptable limits, one valve of the Manufacturer’s choice shall be
HG-402.3 Determination of Capacny to Be Stamped on replacedwvith another valve of the same size and pressure setting or by a modifica-

Valves. The Manufacturer of the valves that are to be stamped tion ofthe original valve. Following this test a new average coefficient shall be cal-

; ; . culated, excluding the replaced vatest. If one or more tests are now outside the
with the Code Symbql shall submit valves for tes"“g to a place acceptable limits, as determined by the new average coefficient, a valve of the
where adequate equipment and personnel are available to conmanufacturer’s choice must be replaced by two valves of the same size and pres-

iavine— ; i ure as the rejected valve. A new average coefficient, including the replacement
_dUCt pressure and rehevmg_ _capacny tests W_hICh shall be madqslalves, shall be calculated. If any valve, excluding the two replaced valves, now
in the presence of and certified by an authorized observer. Thefalls outside the acceptable limits, the tests shall be considered unsatisfactory.

Register, October, 2005, No. 598



WISCONSIN ADMINISTRATIVE CODE 58

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

(b) Slope Method.If a Manufacturer wishes to apply the gage tube. The piping shall be so arranged that the gage cannot
Code Symbol to a design of pressure relief valves, four valvesbe shut off from the boiler except by a cock placed in the pipe
of each combination of pipe and orifice size shall be tested. at the gage and provided with a tee- or lever—handle arranged to
Thesefour valves shall be set at pressures that cover the approxi-be parallel to the pipe in which it is located when the cock is
mate range of pressures for which the valve will be used, or thatopen. The gage connection boiler tapping, external siphon, or
cover the range available at the certified test facility that shall piping tothe boiler shall not be less than NRIDN 8). Where
conduct the tests. The capacities shall be based on these fousteel omrought iron pipe or tubing is used, the boiler connection
tests as follows. and external siphon shall be not less than RSN 15). Fer-

rous and nonferrous tubing having inside diameters at least

(1) The slopgW/P)of the actual measured capacity ver- equal to that of standard pipe sizes listed above may be substi-
sus the flow pressure for each test point shall be calculatediyted for pipe.

and averaged:

(b) The scale on the dial of a steam boiler gage shall be gradu-
ated to not less than 30 psi (200 kPa) nor more than 60 psi (414
kPa). The travel of the pointer from O psi to 30 psi (0 kPa to 200
All values derived from the testing must fall withi6% of kPa) pressure shall be at least 3 in. (75 mm).
the average value:

slope = W/P = measured capacity
absolute flow pressure, psia

HG-603 WATER GAGE GLASSES

minimum slope = 0.95 x average slope

(&) Each steam boiler shall have one or more water gage
maximum slope = 1.05 x average slope glasses attached to the water column or boiler by means of

) i valved fittings not less than NP& (DN 15), with the lower fit-

If the values derived from the testing do not fall between the {jng provided with a drain valve of a type having an unrestricted
minimum and maximum slope values, the Authorized grainopening not less than in. (6 mm) in diameter to facilitate
Observer shall require that additional valves be tested at thecleaning. Gage glass replacement shall be possible with the

rate of two for each valve beyond the maximum and mini- pojler under pressure. Water glass fittings may be attached
mum values with a limit of four additional valves. directly to a boiler.

(2) The relieving capacity to be stamped on the valve shall

. Boilers having an internal vertical height of less than 10 in.
not exceed 90% of the average slope times the absolute accu;, . . o
. . (250 mm) may be equipped with a water level indicator of the
mulation pressure:

GlassBull's—Eye type provided the indicator is of sufficient size
rated slope = 0.90 x average slope fo sf|10w the water at both normal operating and low-water cutoff
evels.
stampectapacity< rated slope x (1.10 x set pressure + 14.7)
psia or(1.10 x set pressure + 101) kPa for hot water applica-  (b) The lowest visible part of the water gage glass shall be at
tions least lin. (25 mm) above the lowest permissible water level rec-
_ ommended by the boiler Manufacturer. With the boiler operat-
(c) Three—¥lve Method.If a Manufacturer wishes to apply  ing at this lowest permissible water level, there shall be no dan-
the Code Symbol to steam safety valves or safety relief valvesger of overheating any part of the boiler.
of one or more sizes of a design set at one pressure, he shall sub-
mit three valves of each size of each design set at one pressure Each boiler shall be provided at the time of the manufacture
for testing and the stamped capacity of each size shall not exceediith a permanent marker indicating the lowest permissible
90% of the average capacity of the three valves tested. water level. The marker shall be stamped, etched, or cast in
Note: The discharge capacity as determined by the test of each valve tested shallnetal: or it shall be a metallic plate attached by rivets, screws
not vary by more than5% of the average capacity of the three valves tested. If LT . . . ! '
one of the three valve tests falls outside of the limits, it may be replaced by two OF Welding; or it shall consist of material with documented tests
valves and a new average calculated based on all four valves, excluding theshowing its suitability as a permanent marking for the applica-
replaced valve. tion. This marker shall be visible at all times. Where the boiler

ARTICLE 6 is shipped with a jacket, this marker may be located on the
INSTRUMENTS, FITTINGS, AND CONTROLS jacket.
Note: Transparent material other than glass may be used for the water gage pro-
HG-600 GENERAL vided that the material will remain transparent and has proved suitable for the pres-

sure, temperature, and corrosive conditions expected in service.

All instruments, fittings, and controls described in this Arti-

. : . c) In electric boilers of the submerged electrode type, the
cle shall be installed prior to operation. © g yp

water gage glass shall be so located to indicate the water levels
HG-601 FOR STEAM HEATING BOILERS both qt startup and under maximum steam load conditions as
established by the manufacturer.
HG-602 STEAM GAGES
(d) In electric boilers of the resistance element type, the low-
(a) Each steam boiler shall have a steam gage or a compounést visible part of the water gage shall be located at least 1 in. (25
steam gage connected to its steam space or to its water colummm) above the lowest permissible water level specified by the
or to its steam connection. The gage or piping to the gage shalManufacturer. Each electric boiler of this type shall also be
contain a siphon or equivalent device that will develop and equipped with an automatic low-water cutoff on each boiler
maintain a water seal that will prevent steam from entering the pressure vessel so located as to automatically cut off the power
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supply to the heating elements before the surface of the watemwith a siphon or equivalent means of maintaining a water seal
falls below the visible part of the glass. that will prevent steam from entering the control. The control
) ) ) connection boiler tapping, external siphon, or piping to the
(e) Tubular water glasses on electric boilers having a normal ygiler shall not be less than NPS(DN 8), but where steel or
water content not exceeding 100 gal (300 I) shall be equippedyrought iron pipe or tubing is used, they shall not be less than
with a protective shield. NPSY (DN 15). The minimum size of an external siphon shall

3 .
() A water level indicator using an indirect sensing method be NPS/ (DN 8) or/g in. (10 mm) O.D. nonferrous tubing.

may be used in lieu of an operating water gauge glass; howeverHG-606 AUTOMATIC LOW-WATER FUEL CUTOFF

a water gauge glass must be installed and operable but may baND/OR WATER FEEDING DEVICE

shut off by valving. The water level indicator must be attached

to a water column or directly to the boiler by means of valved ~ (a) Each automatically fired steam or vapor—system boiler
fittings not less than NP (DN 15). The device shall be pro-  shall have an automatic low-water fuel cutoff so located as to
vided with a drain valve of a type having an unrestricted drain automatically cut off the fuel supply when the surface of the
opening notess thary: in. (6 mm) in diameter to facilitate clean- ~ water falls to the lowest visible part of the water gage glass. If

ing. Service and replacement of internal parts and/or housing@ water feeding device is installed, it shall be so constructed that
shall be possible with the boiler under pressure. the water inlet valve cannot feed water into the boiler through the

float chamber and so located as to supply requisite feedwater.
HG-604 WATER COLUMN AND WATER LEVEL CON- ) ]
TROL PIPES (b) Such a fuel cutoff or water feeding device may be

attached directly to a boiler. A fuel cutoff or water feeding

(a) The minimum size of ferrous or nonferrous pipes con- device mayalso be installed in the tapped openings available for
necting a water camn to a steam boiler shall be NPS 1 (DN 25). attaching a water glass direct to a boiler, provided the connec-
No outlet connections, except for damper regulator, feedwatertions are made to the boiler with nonferrous tees or Y’s not less
regulator, steam gages, or apparatus which does not permit thehan NPS/4 (DN 15) between the boiler and the water glass so
escape of any steam or water except for manually operatedthat the water glass is attached directly and as close as possible
blowdowns, shall be attached to a water column or the piping to the boiler; the run of the tee or Y shall take the water glass fit-
connecting avater column to a boiler (see HG 705 for introduc- tings, and the side outlet or branch of the tee or Y shall take the
tion of feedwater into a boiler). If the water column, gage glass, fuel cutoff orwater feeding device. The ends of all nipples shall
low-waterfuel cutoff, or other water level control device is con- be reamed to full-size diameter.
nected to the boiler by pipe afitlings, no shutoff valves of any ] ) ]
typeshall be placed in such pipe, and a cross or equivalent fitting (c) Fuel cutoffsand water fgedlng dev!ces embodying a sepa-
to which a drain valve and piping may be attached shall be rate chambeshall have a vertical drain pipe and a blov_voff valve
placed in the water piping connection at every right angle turn not less than NP3 (DN 20), located at the lowest point in the

to facilitate cleaning. The water column drain pipe and valve Water equalizing pipe connections so that the chamber and the
shall be not less than NPS(DN 20). equalizing pipe can be flushed and the device tested.

(b) The steam connections to the water column of a horizon- HG-607 MODULAR STEAM HEATING BOILERS

tal firetube wrought boiler shall be taken from the top of the shell (a) Each module of a modular steam heating boiler shall be
or the upper part of the head, and the water connection shall beequipped with:

taken from a point not above the center line of the shell. For a

cast iron boiler, the steam connection to the water column shall (1) steam gage, see HG-602;

be taken from the top of an end section or the top of the steam
headerand the water connection shall be made on an end section
not less than 6 in. (150 mm) below the bottom connection to the
water gage glass.

(2) water gage glass, see HG-603;

(3) a pressure control that will cut off the fuel supply when
the pressure reaches an operating limit, which shall be less

HG-605 PRESSURE CONTROL than the maximum allowable pressure;

Each automatically fired steam boiler shall be proteftted (4) low water cutoff, see HG-606.

overpressure by two pressure-operated controls. (b) The assembled modular steam boiler shall also be
L . ' . equippedwith a safety limit control that will cut off the fuel sup-
(8) Each individual automatically fired steam boiler shall ply to prevent steam pressure from exceeding the 15 psi (100

szfsisejr?]ty tg;ﬁ?:i;géhgigig?; OILteh(:aLsfueslis(ulpc))%ykth’)aF))rr?]_axi-kPa) maximum allowable working pressure of the boiler. The
P . g p control shall be constructed to prevent a pressure setting above
mum allowable working pressure of the boiler. Each control

shall be constructed to prevent a pressure setting above 15 psll5 psi (100 kPa).

(100 kPa). HG-610 FOR HOT WATER HEATING OR HOT WATER

SUPPLY BOILERS
(b) Each individual steam boiler shall have a control that will

cut off the fuel supply when the pressure reaches an operatingHG-611 PRESSURE OR ALTITUDE GAGES

limit, which shall be less than the maximum allowable pressure. . )
(a) Each hot water heating or hot water supply boiler shall

(c) Shutoff valves of any type shall not be placed in the steamhave gpressure or altitude gage connected to it or to its flow con-
pressure connection between the boiler and the controlsnection in such a manner that it cannot be shut off from the boiler
described ifa) and (b) above. These controls shall be protected except by a cock with tee or lever handle, placed on the pipe near
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the gage. The handle of the cock shall be parallel to the pipe inlever—handle arranged to be parallel to the pipe in which it is
which it is located when the cock is open. located when the cock is open.

(b) The scale on the dial of the pressure or altitude gage shalHG-615 MODULAR HOT WATER HEATING BOILERS
be graduated approximately to not less thi@nnbr more than ) .
3 times the pressure at which the safety relief valve is set. (a) Each module of a modular hot water heating boiler shall
be equipped with:
(c) Piping or tubing for pressure- or altitude—gage connec-
tionsshall be of nonferrous metal when smaller than NPS 1 (DN
25).

(1) pressure/altitude gage, see HG-611,

(2) thermometer, see HG-612;

HG-612 THERMOMETERS (3) temperature control that will cut off the fuel supply

whenthe temperature reaches an operating limit, which shall

Each hot water heating or hot water supply boiler shall have be less than the maximum allowable temperature.

a thermometer so located and connected that it shall be easily

readable. The thermometer shall be so loctiedt shall at all (b) The assembled modular hot water heating boiler shall
timesindicate the temperature of the water in the boiler at or near g1o e equipped with:
the outlet.

(1) a safety limit control that will cut off the fuel supply
HG-613 TEMPERATURE CONTROL to prevent the water temperature from exceeding the maxi-
mum allowable temperature at the boiler outlet. The control
shall be constructed to prevent a temperature setting above
the maximum. This control shall be located within 3 ft. (1.0
m) of the fitting connecting the last module to the heating

(a) Each individual automatically fired hot water heating or ~ SUPPIY Piping.
hot water supply boiler shall have a high temperature limit con-
trol that will cut off the fuel supply to prevent water temperature
from exceeding its marked maximum water temperature at theHG-620 FOR ALL BOILERS
boiler outlet. This control shall be constructed to prevent a tem-
perature setting above the maximum. HG-621 INSTRUMENTS, FITTINGS, AND CONTROLS

MOUNTED INSIDE BOILER JACKETS

(b) Each individual hot water heating or hot water supply ] . .
boiler shall have a control that will cut off the fuel supply when ~ Any or all instruments, fittings, and controls required by
the system water temperature reaches a preset operating tempeﬂjese rules may be installed inside of boiler jackets provided the

ature, which shall be less than the maximum water temperatureWater gage on a steam boiler is accessible without the use of
tools and provided the water gage and pressure gage on a steam

HG-614 LOW-WATER FUEL CUTOFF boiler orthe thermometer and pressure gage on a water boiler are

visible through an opening or openings at all times.
(a) Each automatically fired hot water boiler with heat input

greater than 400,000 Btu/hr (117 kW) shall have an automaticHG-630 ELECTRIC WIRING

low-water fuel cutoff that has been designed for hot water ser-

vice,and it shall be so located as to automatically cut off the fuel HG-631 ELECTRICAL CODE COMPLIANCE
supplywhen the surface of the water falls to the level established
in (b) below (see Fig. HG-703.2).

Each automatically fired hot water heating or hot water sup-
ply boiler shall be protected from over-temperature by two tem-
perature—operated controls.

(2) low water fuel cutoff, see HG-614.

All field wiring for controls, heat generating apparatus, and
other appurtenances necessary for the operation of the boiler or
boilers should be installed in accordance with the provisions of
the National Electric Code and/or should comply with the appli-
cable local electrical codes. All boilers supplied with factory
mounted and wired controls, heat generating apparatus, and
other appurtenances necessary for the operation of the boilers

(c) A coil-type boiler or a watertube boiler with heat input should be installed in accordance with the provisions of the
greater than 400,000 Btu/hr (117 kW) requiring forced circula- nationally recognized standards such as listed in footnote 2 of
tion to prevent overheating of the coils or tubes shall have a HG-640.
flow—sensing device installed in lieu of the low-water fuel cut-
off required in (a) above to automatically cut off the fuel supply HG-632 TYPE CIRCUITRY TO BE USED
when the circulating flow is interrupted.

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

Whether field or factory wired, the control circuitry shall
operate al50 V or less. One of the two following systems may

(d) A means shall be provided for testing the operation of the be employed to provide the control circuit.

external low—water fuel cutoff without resorting to draining the
entire system. Such means shall not render the device inoper- (5) Two-Wire Nominal 120 V System With Separate Equip-
able except as described as follows. If the means temporarilyment Ground Conductor.

isolates the device from the boiler during this testing, it shall

automatically return tds normal position. The connection may (1) This system shall consist of the line, neutral, and
be so arranged that the device cannot be shut off from the boiler equipment ground conductors. The control panel frame and
except by a cock placed at the device and provided with a tee or associated control circuitry metallic enclosures shall be elec-
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trically continuous and be bonded to the equipment ground Examples of these nationally recognized standards are:

conductor. American National Standard/CSA Standard Z21.13/CSA 4.9 for Gas—
Fired Low Pressure Steam and Hot Water Boilers.
(2) The equipment ground conductor and the neutral con-  American National Standard/CSA Standard Z21.17/CSA 2.7 for Domes-
ductorshall be bonded together at their origin in the electrical tic Gas Conversion Burners.

system as required by the NEC. Underwriters Laboratories, Inc., UL 296, Standards for Safety, Oil Burn-
ers.
(3) The line side of the control circuit shall be provided Underwriters Laboratories, Inc., UL 726, Standards for Safety, Oil Fired
with a time delay fuse sized as small as practicable. Boiler Assemblies.

Underwriters Laboratories, Inc., UL 795, Standards for Safety, Commer-
(b) Two-Wire Nominal 120 V System Obtained By Using An  ciai-Industrial Gas-Heating Equipment.
Isolation Transformer Underwriters Laboratories, Inc., UL 834, Electric Heating, Water Supply
and Power Boilers.

(1) The two—wire control circuit shall be obtained from

the secondary side of an isolation transforn@re wire from (b) The symbol of the certifying organizatfowhich has

the secondary of this transformer shall be electrically contin- mvestlgateq such equipment as haV|_ng complied W't.h a nation-
ally recognized standard shall be affixed to the equipment and

uousand shall be bonded to a convenient cold water pipe. Al shall be considered as evidence that the unit was manufactured
metallic enclosures of control components shall be securely;

bonded to this ground control circuit wire. The primary side in accordance with that siandard.
of the isolation transformer will normally be a two-wire
source with a potential of 230 V or 208 V or 440 V.

3 A certifying organization is one that provides uniform testing, examination,
and listing procedures under established, nationally recognized standards and

) . . . that is acceptable to the authorities having jurisdiction.
(2) Both sides of the two—wire primary circuit shall be

fused. The hot leg on the load side of the isolation trans- ARTICLE 7
former shall be fused as small as practicable and in no case INSTALLATION REQUIREMENTS

fused above the rating of the isolation transformer.
HG-700 INSTALLATION REQUIREMENTS, ALL

HG-633 LIMIT CONTROLS BOILERS
Limit controls shall be wired on the hot or line side of the con- HG—701 MOUNTING SAFETY AND SAFETY RELIEF
S VALVES
trol circuit.
HG-701.1 Permissible Mounting. Safety valves and safety
HG-634 SHUTDOWN SWITCHES AND CIRCUIT relief valves shall be located in the top or $idéthe boiler.
BREAKERS 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,

A manually operated remote heating plant shutdown switch to a Y-base, or to a valveless header connecting steam or water
or circuit breaker should be located just outside the boiler room outlets orthe same boiler. Coil or header type boilers shall have
door and marked for easy identification. Consideration should the safety valve or safety relief valve located on the steam or hot
also be given to the type and location of the switch to safeguardwater outlet end. Safety valves and safety relief valves shall be
against tampering. If the boiler room door is on the building installedwith their spindles vertical. The opening or connection
exteriorthe switch should be located just inside the dodhetie between the boiler and any safety valve or safety relief valve
is more than one door to the boiler room, there should be a switchshall have at least the area of the valve inlet.
located at each door.

1 The top or side of the boiler shall mean the highest practicable part of the
(a) For atmospheric—gas burners, and oil burners where a fan boiler proper but in no case shall the safety valve be located below the nor-
is on a common shaft with the oil pump, the complete burner and mal operating level and in no case shall the safety relief valve be located
controls should be shut off. below the lowest permissible water level.

HG-701.2 Requirements for Common Connections for

(b) For poweburners with detached auxiliaries, only the fuel
Two or More Valves

input supply to the firebox need be shut off.
(@) When a boiler is fitted with two or more safety valves on

HG-640 CONTROLS AND HEAT GENERATING APPA- one connection, this connection shall have a cross—sectional

RATUS area not less than the combined areas of inlet connections of all

. ) ) ) the safety valves with which it connects.
(@) Oil and gas—fired and electrically heated boilers should

be equipped with suitable primary (flame safe—guard) safety (b) When a Y-base is used, the inlet area shall be not less
controls, safety limit switches, and burners or electric elementsthan the combined outlet areas. When the size of the boiler
as required by a nationally recognized standard. requires a safety valve or safety relief valve larger thenid
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(115 mm) in diameter, two or more valves having the required exist or develop will not reduce the relieving capacity of the
combined capacity shall be used. When two or more valves arerelieving devices below that required to protect the boiler.

used on a boiler, they may be single, directly attached, or
mounted on a Y-base. HG-701.7 Temperature and Pressure Safety Relief

Valves. Hot water heating or supply boilers limited to a water
HG-701.3 Threaded ConnectionsA threaded connection  temperature of 210 (99°C) may have one or more officially
may be used for attaching a valve. rated temperature and pressure safety relief valves installed.
The requirements ¢1G-701.1 through HG-701.6 shall be met,

HG-701.4 Prohibited Mountings. Safety and safety relief except as follows:

valves shall not be connected to an internal pipe in the boiler.

HG-701.5 Use of Shutoff Valves Prohibited No shutoff (@) A Y-type fitting shall not be used.

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 atmosphere.

(b) If additional valves are used they shall be temperature and
pressure safety relief valves.

_ . : - (c) When the temperature and pressure safety relief valve is

ingHG 701.6 Safety and Safety Relief Valve Discharge Pip mounteddirectly on the boiler with no more than 4 in. (100 mm)
maximum interconnecting piping, the valve may be installed in

(@) A discharge pipe shall be used. lIts internal cross—sec-the horizontal position with the outlet pointed down.

tional area shall be not less than the full area of the valve outlet

or of the total of the valve outlets discharging thereinto and shall HG-703 PIPING?

be as short and straight as possible and so arranged as to avoig

undue stress on the valve or valves. A union may be installed > Guidance for the design of piping systems may be found in ASME B3L.9,

in the discharge piping close to the valve outlet. When an elbow BUiding Services Piping.

is placed on a safety or safety relief valve discharge pipe, it shall

be located close to the valve outlet downstream of the union.

HG-703.1 Provisions for Expansion and Contraction.
Provisions shall be made for the expansion and contraction of

(b) The discharge from safety or safety relief valves shall be steam and hot water mains connected to boilers by providing
so arranged that there will be no danger of scalding attendantssubstantial anchorage at suitable points and by providing swing
The safety or safety relief valve discharge shall be piped awayjoints when boilers are installed in batteries, so there will be no
from the boiler to the point of discharge, and there shall be provi- undue strain transmitted to the boilers. See Figs. HG-703.1(a),
sions made for properly draining the piping. The size and HG-703.1(b), and HG-703.2 for typical schematic arrange-
arrangement of discharge piping shall be independent of otherments of piping incorporating strain absorbing joints for steam
discharge piping and shall be such that any pressure that maynd hot water heating boilers.
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GEMERAL NOTE: Return connections shown for 8 multiple bailer installation may not always
ingura that the system will operata praperty. In order to mairtain proper water laviels in mulipla
bailer instaliations, @ may be necessary o install supplemantany contrals or suitzhle devices,

Check valve

NOTE:
{1) Recosmamended far 1 in, [DN 25} and larper safaty valva dischange.

FIG. HG-T03.1(a) STEAM BOILERS IN BATTERY — PUMPED RETURN — ACCEPTABLE PIPING INSTALLATION
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GEMERAL NOTE: Ratum connections shown for a multiple bailer installation may not ahways
insura that tha gystam will aparate praperly. In order ta maintain propar water levals in multiple
haoiler installations, it may be necassary to install supplementary contrals or suitable devices,

NOTE:
11} Recommendad for 1 in. (DM 25) and larger safety valve discharge,

FIG. HG-TO3.1(b} STEAM BOILERS IN BATTERY — GRAVITY RETURN — ACCEPTABLE PIPING INSTALLATION
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GEMERAL MNOTES:

(1} Becommended control. See HG-814. Acceptable shunall vabves or coeks in the connecting piping may be installed
for convenianoe of control 12sting andlor serace.

{2} Tha comman retusn header siop wahres may be located on elther side of the check valves,

FIG. HG-T03.2 HOT WATER BOILERS IN BATTERY — ACCEPTAELE PIPING INSTALLATION

HG-703.2 Return Pipe Connections m?2) up to 14.9 sq ft (1.4 A, and NPS 4 (DN 100) for 15 sq ft

. ) ) ] (1.4 n?) or more.
(a) The return pipe connections of each boiler supplying a

?Orfx'tg |Leot;rguitsizmigﬁfgggsﬁﬁﬁﬂ TZTSHI-?S —S;)ogri?g)ggg t?]sa:0 (c) For automatically fired boilers that do not have a normal
X . : : grate line, the recommended pipe sizes detailed a “A” in Fig
the water in each boiler cannot be forced out below the SafeHG—703.1 are NPS % (DN 40) for boilers with minimum

water level. safetyvalve relieving capacity 250 Ib/hr (113 kg/hr) or less, NPS

(b) For hand—fired boilers with a normal grate line, the rec- 2 2 (DN 65 for boilers with minimum safety valve relieving
ommendedipe sizes detailed as “A” in Fig HG-703.1 are NPS capacity from 251 Ib/hr (114 kg/hr) to 2,000 Ib/hr (900 kg/hr),
1Y% (DN 40) for 4 sq ft (0.37 B) or less firebox area at the nor-  inclusive,and NPS 4 (DN 100) for boilers with more than 2,000
mal grate line, NPS 2 (DN 65) for areas more than 4 sq ft (0.37 Ib/hr (900 kg/hr) minimum safety valve relieving capacity.
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(d) Provision shall be made for cleaning the interior of the ~ HG-709.2 Closed Heating SystemsAn expansion tank
returnpiping at or close to the boiler. Washout openings may be shall be installed that will be consistent with the volume and
used for return pipe connections and the washout plug placed incapacity of the system. If the system is designed for a working
a tee or a cross so that the plug is directly opposite and as closeressure of 30 psi (200 kPa) or less, the tank shall be suitably

as possible to the opening in the boiler. designedor a minimum hydrostatic test pressure of 75 psi (520
kPa). Expansion tanks for systems designed to operate above 30

HG-705 FEEDWATER AND MAKEUP WATER CON- psi (200 kPa) shall be constructed in accordance with Section

NECTIONS VIII, Division 1. Alternatively, a tank built to Section X require-

ments may besed if the pressure and temperature ratings of the
tankare equal to or greater than the pressure and temperature rat-
ings of the system. Provisions shall be made for draining the
tank without emptying the system, except for prepressurized
tanks.

(a) Steam Boilers.Feedwater or water treatment shall be
introducednto a boiler through the return piping system. Alter-
natively, feedwater 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 heat from the fire. TABLE HG-709.2
Feedwater or water treatment shall not be introduced through ~ EXPANSION TANK CAPACITIES FOR FORCED HOT
openings or connections provided for inspection or cleaning, WATER SYSTEMS

safety valve, water column, water gage glass, or pressure gage.

The feedwater pipe shall be provided with a check valve near the  [Based on average operating water temperaturéF 8

boiler and a stop valve or cock between the check valve and thePressure 12 psig (83 kPa), and maximum operating pressure 30
boiler or between the check valve and the return pipe system. Psig (200 kPa)]

(b) Hot \Wter Boilers. Makeup water may be introduced into Tank Capacities, gal

a boiler through the piping system or through an independent System Volume,  Prepressurized  Nonpressurized

connection. The water flow from the independent connection gal (mB) Diaphragm Type Type

shall notdischarge directly against parts of the boiler exposed to

direct radiant heat from the fire. Makeup water shall not be 100 (0.38) 9 (0.034) 15 (0.057)

introduced through openings or connections provided exclu- 200 (0.76) 17 (0.064) 30 (0.114)

sively for inspection or cleaning, safety relief valve, pressure

gage, or temperatugage. The makeup water pipe shall be pro- 300 (1.14) 25 (0.095) 45 (0.170)

vided with a check valve near the boiler and a stop valve or cock 400 (1.51) 33 (0.125) 60 (0.227)

between the check valve and the boiler or between the check

valve and the piping system. 500 (1.89) 42 (0.159) 75 (0.284)
1000 (3.79) 83 (0.314) 150 (0.568)

HG-707 OIL HEATERS
_ o _ _ 2000 (7.57) 165 (0.625) 300 (1.136)
(a) A heater for oil or other |IC]UId harmful to boiler operation Note: 1 System volume includes volume of water in boiler, radiation, and pip-

shall not be installed directly in the steam or water space within ing, not including the expansion tank. Expansion tank capacities are based on an
a boiler acceptancéactor of 0.4027 for pre—pressurized types and 0.222 for nonprepressur-

' ized types. A procedure for estimating system volume and determining expansion
. . tank sizes for other design conditions may be found in Chapter 12 of the 1996
(b) Where an external type heater for such service is used,HVAC Systems and Equipment Volume of the ASHRAE Handbook.

means shall be provided to prevent the introduction into the
boiler of oil or other liquid harmful to boiler operation.

The minimum capacity of the closed type expansion tank
may be determined from Table HG-709.2 or from the following

HG-708 STORAGE TANKS FOR HOT WATER SUPPLY formula where the necessary information is available:
SYSTEMS (U.S. Customary Units)

If a system is to utilize a storage tank that exceeds the capacity \; = [0.0004T - 0.0466Y / [(P4Pf) — (R/Po)]
exception of HLW-101.2(c), the tank shall be constructed in )
accordancevith the rules of Part HLW; Section VIII, Division1; (S Units)
or Section X. For tanks constructed to Section X, the maximum _
’ Vt = [(0.18155 - 8.236) ]/ [(P4/Pr) — (P{P,
allowable temperature marked on the tank shall equal or exceed ! [ )MTI(PIP) — (R{Fo)l
the maximum water temperature marked on the boiler. where

HG-709 PROVISIONS FOR THERMAL EXPANSION IN V= minimum volume of tanks
HOT WATER SYSTEMS Vg = volume of system, not including tanks

All hot water heating systems incorporating hot water tanks 1 = average operating temperature
or fluid relief columns shall be so installed as to prevent freezing  p, = atmospheric pressure

under normal operating conditions. )
P; = fill pressure

HG-709.1 Heating Systems With 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 HG-709.3 Hot Water Supply Systems.If a system is
overflow to becarried within the building to a suitable plumbing equipped with a check valve or pressure reducing valve in the
fixture or the basement. cold water inlet line, consideration should be given to the instal-

P, = maximum operating pressure
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lation of an airtight expansion tank or other suitable air cushion.  (a) Bottom Blowoff &ve. Each steam boiler shall have a bot-
Otherwise, due to the thermal expansion of the water, the safetytom blowoff connection fitted with a valve or cock connected to
relief valve may lift periodically. If an expansion tank is pro- the lowest water space practicable with a minimum size as
vided, it shall be constructed in accordance with Section VIII, shown in TabliHG-715. The discharge piping shall be full size
Division 1 orSection X. Except for prepressurized tanks, which to the point of discharge.

should be installed on the cold water side, provisions shall be

made for draining the tank without emptying the system. See TABLE HG-715

Fig. HLW-809.1 for a typical acceptable installation. SIZE OF BOTTOM BLOWOFF PIPING,
VALVES, AND COCKS

HG-710 STOP VALVES

HG-710.1 For Single Steam BoilersWhen a stop valve is Minimum Required o
used irthe supply pipe connection of a single steam boiler, there ~ Safety Valve Capacity,  Blowoff Piping,Valves, and

shall be one used in the return pipe connection. Ib (kg) of steam/hr [Noté]  Cocks Size, min. in. (mm)
) ) ) Up to 500 (225) ¥ (20)

HG-710.2 For Single Hot Water Heating Boilers 501 to 1250 (225 to 550) 1(25)

(a) Stop valves shall be located at an accessible point in the 1251 to 2500 (550 to 1200) 1 (32)
supply and return pipe connection as near the boiler nozzle as is 2501 to 6000 (1200 to 2700) 1'% (40)
convenient and practicable, of a single hot water heating boiler 6001 (2700) and larger 2 (50)
installation to permit draining the boiler without emptying the ~Note: T To determine the discharge capacity of safety relief valves in terms of
system. Btu, the relieving capacity in Ib of steam/hr is multiplied by 1000.

(b) When the boiler is located above the system and can be (P) Boilers having a capacity of 25 gal (95 I) or less are
drained without draining the system, stop valves may be elimi- exemptfrom the above requirements, except that they must have
nated. a¥ in. NPS (DN 20) minimum drain valve.

HG-710.3 For Multiple Boiler Installations. A stop valve (c) Drain Valve. Each steam or hot water boiler shall have

shall be used in each supply and return pipe connection of two©ne or more drain connections, fitted with valves or cocks con-
or more boilers connected to a common system. See Figshecting to the lowest water containing spaces. The minimum

HG-703.1 and HG=703.2. size ofthe drain piping, valves, and cocks shalvb&. (19 mm).
The discharge piping shall be full size to the point of discharge.
HG-710.4 Type of Stop Valve(s) Whenthe blowoff connection is located at the lowest water con-

) ) taining space, a separate drain connection is not required.
(a) All valves or cocks shall conform with the applicable por-

tions of HF-203 and may be ferrous or nonferrous. (d) Minimum Pessure RatingThe minimum pressure rating
(b) The rinimum pressure rating of all valves or cocks shall of valves and cocks used for blowoff or drain pu_rposes_shall be
p 9 at least equal to the pressure stamped on the boiler but in no case

be at least qual to the pressure stamped upon t_he boi_Ier, and tW@sstham 30 psi (200 kPa). The temperature rating of such valves
temperatureating of such valves or cocks, including all internal and cocks shall not be less than 250120°C)

components, shall be not less than 250120 C).

(c) Valves or cocks shall be flanged, threaded or have endsHG_716 MODULAR BOILERS

suitable for welding or brazing. (a) Individual Modules

_(d) All valves or cocks wi_th stems or spind_lgs shall have (1) The individual modules shall comply with all the
adjustable pressure type packingigiaand, in addition, all plug requirements of Part HG, except as specified in HG-607,
type cocks shall be equipped with a guard or gland. The plug or  G_g15, and this paragraph. The individual modules shall

other operating mechanism shall be distinctly marked in line 4 jimited to a maximum input of 400,000 Btuh (gas), 3 gal/hr
with the passage to indicate whether it is opened or closed. (11 I/hr) (oil), or 115 kW (electricity).

(e) All valves or cocks shall have tight closure when under

A - 2) Each le of t heati il hall
boiler hydrostatic test pressure. (2) Each module of a steam heating boiler shall be

equipped with:
HG-710.5 Identification of Stop Valves by Tags.When

stop valves are used, they shall be properly designated substan-

tially as follows by tags of metal or other durable material fas- (b) blowoff valve, see HG-715(a)

tened to them:

(a) safety valve, see HG-701

Supply Valve - Number ) (c) drain valve, see HG-715(c)

Do Not Close Without Also (3) Each module of a modular hot water heating boiler
Closing Return Valve- Number ( ) shall be quipped with:

Return Valve ~ Number () (a) safety relief valve, see HG-701

Do Not Close Without Also Closing Suppl .

Valve-Number ( ) 9 >HppY (b) drain valve, see HG-715(c)

HG-715 BOTTOM BLOWOFF AND DRAIN VALVES (b) Assembled Modular Boilers
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(1) The individual modules shall be manifolded together pension type of setting, independent of the furnace wall. The
at the job—site without intervening valves. The header or hangershall be so designed that the load is properly distributed.

manifold piping is field piping and is exempt from Article 2, . . )
Part HG, HF, HB, or HC. HG-725.3 Boilers Over 54 in. (1 400 mm) up to 72 in. (1

800 mm) in Diameter. A horizontal-return tubular boiler over
(2) The assembled modular steam heating boiler shall also54 in. (1 400 mm) and up to and including 72 in. (1 800 mm) in

be equipped with: diameter shall be supported by the outside—suspension type of
) setting, or at four points by not less than eight steel brackets set

(a) feedwater connection, see HG-705(a) in pairs, the brackets of each pair to be spaced not over 2 in. (50

. . i hem. Fig.

(b) return pipe connection, see HG-703.2 mg};l;&r;)afd the load to be equalized between them. [See Fig

(3) The a}ssemblgd.modular hot water heating boiler shall HG-725.4 Boilers up to 54 in. (1 400 mm) in Diameter.
also be equipped with: A horizontal-return tubular boiler up to and including 54 in. (1

400 mm) in diameter shall be supported by the outside-suspen-

a) makeup water connection, see HG-705(b . '
@ P () siontype of setting, or by not less than two steel brackets on each

(b) provision for thermal expansion, see HG-709 side.
(c) stop valves, see HG-710.2 HG-725.5 Supporting Members. If the boiler is supported
by structural steel work, the steel supporting members shall be
HG-720 SETTING so located or insulated that the heat from the furnace can not

. . . impair their strength.
Boilers of wrought materials of the wet—bottom type having

an external width of over 36 in. (900 mm) shall have not lessthan HG-725.6 Lugs or Hangers. Lugs, hangers, or brackets

12 in. (300 mm) between the bottom of the boiler and the floor- made of materials in accordance with the Code requirements
line, with access for inspection. When the width is 36 in. (900 may be attached by fusion welding provided they are attached
mm) or less, the distance between the bottom of the boiler andby fillet welds along the entire periphery or contact edges. Fig-
the floorline shall be not less than 6 in. (150 mm), except that, ure HG-725(b) illustrates an acceptable design of hanger
whenany part of the wet bottom is not farther from an outer edge bracket with the additional requirement that the center pin be
than 12 in. (300 mm), this distance shall be not less than 4 in.located at the vertical center line over the center of the welded

(200 mm). contact surface. The bracket plates shall be spaced at léast 2
in. (64 mm) apart, but this dimension shall be increased if neces-
HG-725 METHODS OF SUPPORT sary to permit access for the welding operation. The stresses

computed by dividing the total load on each lug, hanger, or
bracket, by the minimum cross—sectional area of the weld shall
(@) The design and attachment of lugs, hangers, saddles, anf0t exceed 2800 psi (19 MPa). Where it is impractical to attach
other supports shall take into account the stresses due to hydrolgs, hangers, or brackets by welding studs with not less than 10
static head in determining the minimum thickness required. threads/in. (approx. 4 threads/cm) may be used. In computing
Additional stresses imposed by effects other than working pres-the shearing stresses, the root area at the bottom of the thread
sure of static head which increase the average stress by morghall be used. The shearing and crushing stresses on studs shall
than 10% ofhe allowable working stress shall also be taken into Not exceed 8% of the strength given in Table HF-300.1 for bolt-
account. These d&ctsinclude the weight of the component and  ing materials.
its contents, and the method of support.

HG-725.1 Loadings

HG-725.7 Settings.Boilers of wrought materials of wet—

(b) In applying the requirements of (a) above, localized bottom type having an external width of over 36 in. (900 mm)
stresseslue to concentrated support loads, temperature changes$hall be supported so as to have a minimum clearance of 12 in.
and restraint against dilation of the boiler due to pressure shall(300 mm), between the bottom of the boiler and the floor, to

be provided for. Lugs, hangers, brackets, saddles, and pads shafficilitate inspectionWhen the width is 36 in. (900 mm) or less,
conform satisfactorily to the shape of the shell or surface to the clearance between the bottom of the boiler and the floorline

which they are attached or are in contact. shall benot less than 6 in. (150 mm), except when any part of the
wet bottom is not farther from the outer edge than 12 in. (300
HG-725.2 Boilers Over 72 in. (1 800 mm) DiameterA mm). This clearance shall be not less than 4 in. (100 mm). Boiler
horizontal-returriubular boiler over 72 in. (1 800 mm) in diam- insulation, saddles, or other supports shall be arranged so that
eter shall be supported from steel hangers by the outside—susinspection openings are readily accessible.
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EXCERPTS FROM: ASME BOILER AND PRESSURE VESSEL CODE
SECTION VIII - DIV 1 - CONSTRUCTION OF PRESSURE VESSELS

2004 EDITION
INTRODUCTION or regulatory bodies having jurisdiction at the location of an
installation establish the mandatory applicability of the Code
SCOPE rules, in whole or in part, within their jurisdiction. Those laws

or regulations may require the use of this Division of the Code
U-1 SCOPE for vessels or components not considered to be within its Scope.
U-1(a) These laws or regulations should be reviewed to determine size
or service limitations of the coverage which may be different or
U-1(a)(1) The Forward provides the basis for the rules more restrictive than those given here.

described in this Division. U-1(c)(2) Based on the Committee’s consideration, the fol-

U_l(a)(z) For the Scope of th|s Division’ pressure vesse's are IOWing Classes of Vessels are not inClUded in the SCOpe of thlS
containers for the containment of pressure, either internal or Division; however, any pressure vessel which meets all the
external. This pressure may be obtained from an external@pplicable requirements of this Division may be stamped with
source, or by the application of heat from a direct or indirect the Code U Symbol:

source, or any combination thereof. (a) those within the scope of other Sections;

U-1(a)(3) This Division contains mandatory requirements,
specific prohibitions, and nonmandatory guidance for pressure
vessel materials, design, fabrication, examination, inspection, (c) pressure containers which are integral parts or compo-
testing, certification, and pressure relief. The Code does notnents of rotating or reciprocating mechanical devices, such as
address all aspects of these activities, and those aspects whichumps, compressors, turbines, generators, engines, and hydrau-
are not specifically addressed should not be considered prohibdic or pneumatic cylinders where the primary design consider-
ited. Engineering judgment must be consistent with the philoso- ations and/or stresses are derived from the functional require-
phy of this Division, and such judgments must never be used toments of the device;
overrule mandatory requirements or specific prohibitions of this . )
Division. See also informative and nonmandatory guidance (d) except as covered in U-1(f), structures whose primary
regarding metallurgical phenomena in Appendix A of Section fu.nc.tlon is the transport .of. f|U.IdS from one Ioc§t|oq to another
I, Part D. within a system of which it is antegral part, that is, piping sys-

tems;

U-1(b) This Division is divided into three Subsections, Man-
datory Appendices, and Nonmandatory Appendices. Subsec-

tion A consists of Part UG, covering the general requirements ¢ oth h A d devi
applicable to all pressure vessels. Subsection B covers specifid'9 parts of other components, such as strainers and devices

requirements that are applicable to the various methods used iﬁ’v_h'ch serve such purposes as mixing, separatln_g, snubbing, dis-
the fabrication of pressure vessels. It consists of Parts UW, UF,t”bUt'ng' a,“":’ metering or controlling flow, provided that pres-
and UB dealing with welded, forged, and brazed methods, sure conta_m_lng parts of such componen_ts are generally recog-
respectively. Subsection C covers specific requirements appli-nlzed as piping components or accessories;

cable to the seTveraI t_:lass?spof materials ’L\Jl?:ed :_rwresslure vLesseI (f) a vessel for containing waeander pressure, including
construction. It consists of Parts UCS, UNF, UHA, UCI, UCL,  those containing air the compression of which serves only as a

UCD, UHT, ULW, and ULT dealing with carbon and low alloy ¢y shion, when none of the following limitations are exceeded:
steels, nonferrous metals, high alloy steels, cast iron, clad and

lined material, cast ductile iron, ferritic steels with properties 1 The water may contain additives provided the flash point of the aqueous
enhanced by heat treatment, layered construction, and low tem- solution at atmospheric pressure is 185r higher. The flash point shall be
perature materials, respectivelyection Il, Part D also contains determined by the methods specified in ASTM D 93 or in ASTM D 56,
tables of maximum allowable stress values for these classes of whichever is appropriate.

materials.

(b) fired process tubular heaters;

(e) piping components, such as pipe, flanges, bolting, gas-
kets, valves, expansion joints, fittings, and the pressure contain-

(1) adesign pressure of 300 psi (2 MPa);
The Mandatory Appendices address specific subjects not

covered elsewhere in this Division, and their requirements are (2) a design temperature of 2E0(99°C);
mandatory when the subject covered is included in construction
under this Division. The Nonmandatory Appendices provide
information and suggested good practices.

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

U-1() (1) a heat input of 200,000 Btu/hr (58.6 kW);
U-1(c)(1) The scope of this Division has been established to (2) a water temperature of 210 (99°C):
identify the components and parameters considered in formulat- '
ing the rules given in this Division. Laws or regulations issued (3) a nominal water containing capacity of 120 gal (450

by municipality, state, provincial, federal, or other enforcement L);
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(h) vessels having an internal or external operating pressure U-1(g) Unfired steam boilers as defined in Section | shall be
(see 3-2) not exceeding 15 psi (100 kPa) with no limitation on constructed imccordance with the rules of Section | or this Divi-
size [see UG-28(f)]; sion [see UG-125(b) and UW-2(c)].

(i) vessels having an inside diameter, width, height, or cross ~ The following pressure vessels in which steam is generated
section diagonal not exceeding 6 in. (152 mm), with no limita- shall be constructed in accordance with the rules of this Divi-
tion on length of vessel or pressure; sion:

(i) pressure vessels for human occupancy. U-1(g)(1) vessels known as evaporators or heat exchang-
ers;

2 Requirements for pressure vessels for human occupancy are covered by . . .
ANSIASME PVHO-1. U-1(g)(2) vessels in which steam is generated by the use of

heat resulting from operation of a processing system containing

U=-1(d) The rules of this Division have been formulated on a number of pressure vessels such as used in the manufacture of
chemical and petroleum products;

the basis of design principles and construction practices applica-
ble to vessels designed for pressures not exceeding 3000 psi (20 U-1(g)(3) vessels in which steam is generated but not with-
MPa). For pressures above 3000 psi (20 MPa), deviations fromg,awn for external use.
and additions to these rules usually are necessary to meet the
requirements of design principles and construction practices for  U-1(h) Pressure vessels or parts subject to direct firing from
these higher pressures. Only in the event that after havingthe combustion of fuel (solid, liquid, or gaseous), which are not
appliedthese additional design principles and construction prac- within the scope of Sections I, IlI, or IV may be constructed in
tices the vessel still complies with all of the requirements of this accordance with the rules of this Division [see UW-2(d)].
Division may it be stamped with the applicable Code symbol.
U-1(i) Gas fired jacketed steam kettles with jacket operating

U-1(e) In relation to the geometry of pressure containing pressures not exceeding 50 psi (345 kPa) may be constructed in

parts, the scope of this Division shall include the following: accordance with the rules of this Division (see Appendix 19).

U-1(e)(1) where external piping; other pressure vessels U-1(j) Pressure vessels exclusive of those covered in
including heat exchangers; or mechanical devices, such asU-1(c),U-1(g), U-1(h), and U-1(i) that are not required by the
pumps, mixers, or compressors, are to be connected to the vesules ofthis Division to be fully radiographed, which are not pro-
sel: vided with quick actuating closures (see UG-35), and that do not

exceed the following volume and pressure limits may be
(a) the welding end connection for the first circumferen- exempted from inspection by Inspectors, as defined in UG-91,
tial joint for welded connections [see UW-13(g)]; provided that they comply in all other respects with the require-
ments of this Division:
(b) the first threaded joint for screwed connections;
U-1(j)(1) 5 cu ft (0.14 ) in volume and 250 psi (1.7 MPa)
(c) the face of the first flange for bolted, flanged connec- design pressure; or

tions;

U-1(j)(2) 3 cu ft (0.08 rA) in volume and 350 psi (2.4 MPa)
(d) the first sealing surface for proprietary connections or design pressure;

fitings: U-1(3j)(3) 1% cu ft (0.04 m) in volume and 600 psi (4.1

U-1(e)(2) where nonpressure parts are welded directly to MPa) design pressure.
either the internal or external pressure retaining surface or a o .
pressure vessel, this scope shall include the design, fabrication, " @n @ssembly of vessels, the limitations in (1) through (3)
testing, and material requirements established for nonpressuré??0V€ apply to each vessel and not the assembly as a whole.

part attachments by the applicable paragraphs of this Divdsion: Straight line interpolation for intermediate volumes and design
pressures is permitted. Vessels fabricated in accordance with

thisrule shall be marked with the “UM” Symbol in Fig. UG-116
sketch (b) and with the data require in UG-116. Certificates of
Compliance shall satisfy the requirements of UG-120(a).

3 These requirements for design, fabrication, testing, and material for non-
pressure part attachments do not establish the length, size, or shape of the
attachment material. Pads and standoffs are permitted and the scope can

terminate at the next welded or mechanical joint. . . .
! U-1(k) The degree of nondestructive examination(s) and the

acceptance standards beyond the requirements of this Division
' shall be a matter of prior agreement between the Manufacturer
and user or his designated agent.

U-1(e)(3) pressure retaining covers for vessel openings
such as manhole and handhole covers;

U-1(e)(4) the first sealing surface for proprietary fittings or GENERAL
components for which rules are not provided by this Division,
such as gages, instruments, and nonmetallic components. U-2 GENERAL

U-1(f) The scope of the Division includes provisions for (a) The user or his designated adesiall establish the

pressure relief devices necessary to satisfy the requirements oflesign requirements for pressure vessels, taking into consider-
UG-125 through UG-136 and Appendix 11. ation factors associated with normal operation, such other con-
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ditions as startup and shutdown, and abnormal conditions whichthe time the Data Report is signed. Any questions concerning the
may become a governing design consideration (see UG-22). calculations raised by the Inspector must be resolved. See
UG-90(c)(1).

4 For this Division, the user’s designated agent may be either a design agency ) o )
specifically engaged by the user, the Manufacturer of a system for a specific () The rules of this Division shall serve as the basis for the
service which includes a pressure vessel as a part and which is purchased by INSpector to:

the user, or an organization which offers pressure vessels for sale or lease for . .
specific services. (1) perform the required duties;

Such consideration shall include but shall not be limited to (2) authorize the applications of the Code Symbol;

the following: (3) sign the Certificate of Shop (or Field Assembly)

. Inspection.
(1) the need for corrosion allowances; P

(2) the definition of lethal services. For example, see (g) This Division of Section VIII does not contain rules to
UW=2 : pie, cover all details of design and construction. Where complete
@). detailsare not given, it is intended that the Manufacturer, subject

(3) the need for postweld heat treatment beyond the to the acceptance of the Inspector, shall provide details of design

requirements of this Division and dependent on service con- and construction which will be as safe as those provided by the
ditions- rules of this Division.

(h) Field assembly of vessels constructed to this Division

(4) for pressure vessels in which steam is generated, or
may be performed as follows:

water is heated [see U-1(g) and (h)], the need for piping,

valves, instruments, and fittings to perfor_m the functions (1) The Manufacturer of the vessel completes the vessel in
covered by PG-59 through PG-61 of Section I. the field, completes the Form U-1 or U-1A Manufacturer’s
(b) Responsibilities Data Report, and stamps the vessel.

(2) The Manufacturer of parts of a vessel to be completed in
the field by some other party stamps these parts in accordance
with Code rules and supplies the Form U-2 or U-2A Manufac-
turer’s Partial Data Report to the other party. The other party,
who must hold a valid U Certificate of Authorization, makes the
final assembly, required NDE, final pressure test; completes the
FormU-1 or U-1A Manufacturer’s Data Report; and stamps the
vessel.

5 See UG-90(b) and UG-90(c)(1) for summaries of the responsibilities of the
Manufacturer and the duties of the Inspector.

(1) The Manufacturer of any vessel or part to be marked with
the Code Symbol has the responsibility of complying with all of
the applicable requirements of this Division and, through proper
certification, of assuring that all work done by others also com-
plies. The vessel or part Manufacturer shall have available for
the Inspector’s review the applicable design calculations. See (3) The field portion of the work is completed by a holder of
10-5 and 10-15(d). a valid U Certificate of Authorization other than the vessel
Manufacturer. The stamp holder performing the field work is
required to supply a Form U-2 or U-2A Manufacturer’s Partial
Data Report covering the portion of the work completed by his
organization(including data on the pressure test if conducted by
) - . - . the stamp holder performing the field work) to the Manufacturer
formed complies with all the applicable requirements of this oqnongiple for the Code vessel. The vessel Manufacturer
Division. After ensuring Code compllar_lce, the vessel or part applies his U stamp in the presence of a representative from his
may be Code stamped by the appropriate Code stamp homefnspection Agency and completes the Form U-1 or U-1A

after acceptance by the Inspector. Manufacturer’'s Data Report with his Inspector.

(2) Some types of work, such as forming, nondestructive
examination, and heat treating, may be performed by others (for
welding, see UW-26 and UW-31). It is the vessel or part
Manufacturer’s responsibility to ensure that all work so per-

_(c) Avessel may be designed and constructed using any Com- |, 5| three alternatives, the party completing and signing the
bination of the métods of fabrication and the classes of material Form U-1 or U-1A Manufacturer's Data Report assumes full

covered by this Division provided the rules applying to each cq4e responsibility for the vessel. In all three cases, each
methodand material are complied with and the vessel is marked \1anufacturer’s Quality Control System shall describe the con-

as required by UG-116. trols to assure compliance for each Code stamp holder.

(d) When the strength of any part cannot be computed with () For some design analyses, both a chart or curve and a for-
a satisfactory assurance of safety, the rules provide proceduregy|a ortabular data are given. Use of the formula or tabular data
for establishing its maximum allowable working pressure. may result in answers which are slightly different from the val-

ues obtained from the chart or curve. However, the difference,

(e) Itis the duty of the Inspector to make all of the inspections . O . . :
specified by the rules of this Division, and of monitoring the glany, is within practical accuracy and either method is accepta-
e

quality control and the examinations made by the Manufacturer. ="

He shall make such other inspections as in his judgment are necyj—3 STANDARDS REFERENCED BY THIS DIVISION

essary to permit him to certify that the vessel has been designed

and constructed in accordance with the requirements. The (a) Throughout this Division references are made to various
Inspector has the duty of verifying that the applicable calcula- standards, such as ANSI standards, which cover pressure-tem-
tions have been made and are on file at Manufacturer’s plant atperature rating, dimensional, or procedural standards for pres-
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sure vessel parts. These standards, with the year of the acceptdied inthe nomenclature for equations, shall be used consistently
ble edition, are listed in Table U-3. for all phases of construction (e.g. materials, design, fabrication,
and reports). Since values in the two systems are not exact

(b) Rules for the use of these standards are stated elsewhergquivalents, each system shall be used independently of the

in this Division. other without mixing U.S. Customary units and Sl units.

U-4 UNITS OF MEASUREMENT When Sl units are selected, U.S. Customary values in refer-
enced specifications that do not contain Sl units shall be con-
verted to Sl values to at least three significant figures for use in
calculations and other aspects of construction.

EitherU.S. Customary units or Sl units may be used for com-
pliance with all equirements of this edition, but one system shall
be used consistently throughout for all phases of construction.

Either the U.S. Customary Units or SI units that are listed in 6 Guidance for conversion of units from U.S. Customary to Sl is found in
Mandatory Appendix 33 are identified in the text, or are identi- Nonmandaroty Appendix GG.

TABLE U-3
YEAR OF ACCEPTABLE EDITION OF REFERENCED STANDARDS IN THIS DIVISION
Title Number Year
Seat Tightness of Pressure Relief Valves API Std. 527 1991
Unified Inch Screw Threads (UN and UNR Thread Form) ASME B1.1 1989 (R2001)(2)
Pipe Threads, General Purpose (Inch) ANSI/ASME B1.20.1 1983 (R1992)(2)
Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125, 250, and 800 ASME/ANSI B16.1 1989
Pipe Flanges and Flanged Fittings ASME B16.5 1996(1)
Factory—Made Wrought Buttwelding Fittings ASME B16.9 2001
Forges Fittings, Socket-Welding and Threaded ASME B16.11 2001
Cast Bronze Threaded Fittings Classes 125 and 250 ANSI/ASME B16.15 1985
Metallic Gaskets for Pipe Flanges — Ring—Joint, Spiral Wound, and Jacketed ASME B16.20 1993
Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class ASME B16.24 1991
150, 300, 400, 600, 900, 1500, and 2500
Ductile Iron Pipe Flanges and Flanged Fittings, Class 150 and 300 ASME/ANSI B16.42 1987
Large Diameter Steel Flanges, NPS 26 Through NPS 60 ASME B16.47 1996
Square and Hex Nuts (Inch Series) ASME/ANSI B18.2.2 1987 (R1994)(2)
Welded and Seamless Wrought Steel Pipe ASME B36.10M 2000
Pressure Relief Devices ASME PTC 25 2001
Qualifications for Authorized Inspection ASME QAI-1 3)
ASNT Central Certification Program ACCP Rev 3,
ASNT Standard for Qualification and Certification of Nondestructive CP-189 1995
Testing Personnel
Recommended Practice for Personnel Qualification and Certification SNT-TC-1A 1996, A98
in Nondestructive Testing
Standard Test Methods for Flash Point by Tag Closed Tester ASTM D 56 1987
Standard Test Methods for Flash Point by Pensky—Martens Closed Tester ASTM D 93 1990
Methods of Tension Testing of Metallic Materials ASTME 8 1990
Methods of Verification and Classification of Extensometers ASTM E 83 1990
Reference Photographs for Magnetic Particle Indications on ASTM E 125 1963 (R1985)(2)
Ferrous Castings
Hardness Conversion Tables for Metals ASTM E 140 1988
Standard Reference Radiographs for Heavy—-Walled (2/4eid. ASTM E 186 1998
(51 to 114-mm)) Steel Castings
Method of Conducting Drop Weight Test to Determine Nil Ductility ASTM E 208 1987a
Transition Temperature of Ferritic Steel
Standard Reference Radiographs for Heavy-Walléd {@ 12-in. ASTM E 280 1998
(114 to 305-mm)) Steel Castings
Standard Reference Radiographs for Steel Castings up to 2 in. ASTM E 446 1998
(51 mm) in Thickness
Marking and Labeling Systems ANSI/UL-969 1991
Note: (1) See UG-11(a)(2) be supplied by the vessel Manufacturer. Unless otherwise
gg §e;'f,e§fg{" ed defined inthis Division, the definitions relating to pressure relief

devices in Section 2 of ASME PTC 25 shall apply.
PRESSURE RELIEF DEVICES
(b) An unfired steam boiler, as defined in U-1(g), shall be
UG-125 GENERAL equippedwith pressure relief devices required by Section | inso-

o L far as they are applicable to the service of the particular installa-
(@) All pressure vessels within the Scope of this Division, tjgn.

irrespective of size or pressure, shall be provided with pressure

relief devices in accordance with the requirements of UG-125  (c) All pressure vessels other than unfired steam boilers shall
through UG-137. It is the responsibility of the user to ensure be protected by a pressure relief device that shall prevent the
that the required pressure relief devices are properly installedpressurdrom rising more than 10% or 3 psi (20 kPa), etitaver

prior to initial operation. These pressure relief devices need notis greater, above the maximum allowable working pressure
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except a@ermmed in (1) and (2) below. (See UG-134 for pres- 43 A pressure relief valves a pressure relief device which is designed to
sure settings.) reclose and prevent the further flow of fluid after normal conditions have
been restored. Aonreclosing pressure relief devisea pressure relief

(1) When multiple pressure relief devices are provided and ;..ice designed to remain open after operation.

set in accordance with UG-134(a), they shall prevent the pres- ) ' ) .
f .. th 16% 4 psi (30 kP hich - Note: Use of nonreclosing pressure relief devices of some types may be advisa-
sure rom rising more than 6 or 4 psi ( a), whichever is pje on vessels containing substances that may render a pressure relief valve inop-

greater, above the maximum allowable working pressure. erative, where a loss of valuable material by leakage should be avoided, or where
contamination of the atmosphere by leakage of noxious fluids must be avoided.
", Theuse of rupture disk devices may also be advisable when very rapid rates of pres-

(2) Where an additional hazard can be created by exposuresyre rise maf; be encountered. Y vrap P

of a pressure vessel to fire or other unexpected sources of exter- ) o
nal heat, supplemental pressure relief devices shall be installed () Vessels that are to operate completely filled with liquid
to protect against excessive pressure. Such supplemental preghall be equipped with pressure relief devices designed for lig-
sure relief devices shall be capable of preventing the pressureid Service, unless otherwise protected against overpressure.
from rising more than 21% above the maximum allowable
working pressure. [For additional information, see Appendix be
M, M-14(a)]. The same pressure relief devices may be used [C
satisfy the capacity requirements of (c) or (c)(1) above and this
paragraph provided the pressure setting requirements of (1) the source of pressure is external to the vessel and is under
UG-134(a) are met. such positive control that the pressure in the vessel cannot
exceed the maximum allowable working pressure at the operat-

(3) Pressure relief devices, intended primarily for protection g temperature except as permitted in (c) above (see UG-98),
against exposure of a pressure vessel to fire or other unexpectegd, ,nder the conditions set forth in Appendix M.

sources of external heat installed on vessels having no perma-
nentsupply connection and used for storage at ambient tempera- (2) there are no intervening stop valves between the vessel

(g) The pressure relief devices required in (a) above need not
installed directly on a pressure vessel when either of the fol-
wing conditions apply:

tures of nonrefrigerated liquefied compressed gddsese and the pressure relief device or devices except as permitted
excluded from the requirements of (c)(1) and (c)(2) above, pro- under UG-135(d).
vided: Note: Pressure reducing valves and similar mechanical or electrical control

instruments, except for pilot operated pressure relief valves as permitted in
UG-126(b), are not considered as sufficiently positive in action to prevent excess

41 For the purpose of these rules, gases are considered to be substances pressures from being developed.
having a vapor pressure greater than 40 psia (300 kPa absolute)ft 100 h P lief val f . hall h
(40°C). (h) Pressure relief valves for steam service shall meet the

requirements of UG-131(b).

(a) the pressure relief devices are capable of preventing theue_126 PRESSURE RELIEF VALVES*
pressure from rising more than 20% above the maximum allow-

able working pressure of the vessels; 44 A safety valvés a pressure relief valve actuated by inlet static pressure

(b) the set pressure marked on these devices shall not eXceed’:;\nd characterized by rapid opening or pop actiomeliaf valveis a pressure

. . ) elief valve actuated by inlet static pressure which opens in proportion to
the maximum allowable working pressure of the vessels; increase in pressure over the opening pressuisafely relief valvés a

pressure relief valve characterized by rapid opening or pop action, or by
opening in proportion to the increase in pressure over the opening pressure,
depending on application. pilot operated pressure relief vali®a pressure
relief valve in which the major relieving device is combined with and is
controlled by a self-actuated auxiliary pressure relief valve.

(c) the vessels have sufficient ullage to avoid a liquid full
condition;

(d) the maximum allowable working pressure of the vessels
on which these pressure relief devices are installed is greater
than the vapor pressure of the stored liquefied compressed gas
at the maximum anticipated temperaf@riat the gas will reach
under atmospheric conditions; and

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

(b) Pilot operated pressure relief valves may be used, pro-
42 Normally this temperature should not be less tha/iA.185°C). videdthat the pilot is self-actuated and the main valve will open
automatically at not over the set pressure and will discharge its
(e) pressure relief valves used to satisfy these provisions alsgy|| capacity if some essential part of the pilot should fail.
complywith the requirements of UG-129(a)(5), UG-131(c)(2),
and UG-134(d)(2). (c) The spring in a pressure relief valve shall not be set for
any pressure more than 5% above or below that which the valve
(d) Pressure relief devices shall be constructed, located, ands marked, unless the setting is within the spring design range
installed so that they are readily accessible for inspection, established by the valve Manufacturer or is determined to be
replacement, and repair and so that they cannot be readily renacceptable to the Manufacturer. The initial adjustment shall be
dered inoperative (see Appendix M), and should be selected omperformed by the Manufacturer, his authorized representative,
the basis of their intended service. or an assembler, and a valve data tag shall be provided that iden-
) ) . tifies the set pressure capacity and date. The valve shall be
(e) Pressure relief valves or nonreclosing pressure relief segied with a seal identifying the Manufacturer, his authorized

cad3 i . . :
deviced® may be used to protect against overpressure. Nonre-representative, or the Assembler performing the adjustment.
closing pressure relief devices may be used either alone or, if

applicable, in combination with pressure relief valves on ves-  (d) The set pressure tolerances, plus or minus, of pressure
sels. relief valves shall not exceed 2 psi (15 kPa) for pressure up to and
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. . . o
'ndUdmg 70 psi (500 kPa) and 3% for pressures above 70 PS! 49 Theminimum net flow ares the calculated net area after a complete

(500 kPa).

uG-127
DEVICES

NONRECLOSING PRESSURE RELIEF

(a) Rupture Disk Devicé3

45 A rupture disk devicés a nonreclosing pressure relief device actuated by
inlet static pressure and designed to function by the bursting of a pressure
containing disk. Aupture diskis the pressure containing and pressure
sensitive element of a rupture disk device. Rupture disks may be designed in
several configurations, such as plain flat, prebulged, or reverse buckling. A
rupture disk holdeis the structure which encloses and clamps the rupture

disk in position.

(1) General. Every rupture disk shall have a marked burst
pressure established by rules of UG-137(d)(3) within a
manufacturing design rantfeat a specified disk temperattife
and shall be marked with a48tumber. The burst pressure tol-
erance at the specified disk temperature shall not ext2yesi

burst of the disk with appropriate allowance for any structural members
which may reduce the net flow area through the rupture disk device. The net
flow area for sizing purposes shall not exceed the nominal pipe size area of
the rupture disk device.

(b) The calculated capacity of any pressure relief system may
be determined by analyzing the total system resistance to flow.
This analysis shall take into consideration the flow resistance of
the rupture disk device, piping and piping components including
the exit nozzle on the vessels, elbows, tees, reducers, and valves.
The calculation shall be made using accepted engineering prac-
tices for determining fluid flow through piping systems. This
calculated relieving capacity shall be multiplied by a factor of
0.90 or less to allow for uncertainties inherent with this method.
The certified flow resistané@Kg for the rupture disk device,
expressed abe velocity head loss, shall be determined in accor-
dance with UG-131(k) through (r).

50 Thecertified flow resistanc&Rg is a dimensionless factor used to calculate

(£15 kPa) for marked burst pressure up to and including 40 psi the velocity head loss that results from the presence of a rupture disk device

(300kPa) andt5% for marked burst pressure above 40 psi (300
kPa).

46 Themanufacturing design range a range of pressure within which the
marked burst pressure must fall to be acceptable for a particular requirement
as agreed upon between the rupture disk Manufacturer and the user or his
agent. The manufacturing design range must be evaluated in conjunction
with the specified burst pressure to ensure that the marked burst pressure of
the rupture disk will always be within applicable limits of UG-134. Users

are cautioned that certain types of rupture disks have manufacturing ranges
that can result in a marked burst pressure greater than the specified burst
pressure.

47 The specified disk temperature supplied to the rupture disk Manufacturer
shall be the temperature of the disk when the disk is expected to burst.

48 A |ot of rupture diskss those disks manufactured of a material at the same
time, of the same size, thickness, type, heat, and manufacturing process
including heat treatment.

(2) Relieving Capacity.The rated flow capacity of a pressure

in a pressure relief system.

(3) Application of Rupture Disks

(@) A rupture disk device may be used as the sole pressure
relieving device on a vessel.

Note: When rupture disk devices are used, it is recommended that the design
pressure of the vessel be sufficiently above the intended operating pressure to pro-
vide sufficient margin between operating pressure and rupture disk bursting pres-
sure to prevent premature failure of the rupture dick due to fatigue or creep.

Application of rupture disk devices to liquid service should be carefully evalu-
ated to assure that the design of the rupture disk device and the dynamic energy of
the system on which it is installed will result in sufficient opening of the rupture
disk.

(b) A rupture disk device may be installed between a pressure
relief valve®l and the vessel provided:

51 Use of a rupture disk device in combination with a pressure relief valve
shall be carefully evaluated to ensure that the media being handled and the

relief system which uses a rupture disk device as the sole relief valve operational characteristics will result in opening of the valve coincident
device shall be determined by a value calculated under the With the bursting of the rupture disk.

requirements of (a) using a coefficient of discharge or (b) using

flow resistance below.

(1) the combination of the pressure relief valve and the rup-
ture disk is ample in capacity to meet the requirements of

(a) When the rupture disk device discharges directly to atmo- yG-133(a) and (b);

sphere and

(1) is installed within eight pipe diameters from the vessel
nozzle entry; and

(2) with a length of discharge pipe not greater than five pipe

diameters from the rupture disk device; and

(3) the nominal diameters of the inlet and discharge piping

(2) the marked capacity of a pressure relief valve (nozzle
type)when installed with a rupture disk device between the inlet
of the valve and the vessel shall be multiplied by a factor of 0.90
of the rated relieving capacity of the valve alone, or alternatively,
the capacity of such a combination shall be established in accor-
dance with (3) below;

are equal to or greater than the stamped NPS designator of the (3) thecapacity of the combination of the rupture disk device

device, the calculated relieving capacity @rassure relief sys-

and the pressure relief valve may be established in accordance

tem shall not exceed a value based on the applicable theoreticalVith the appropriate paragraphs of UG-132;

flow equation [see UG-131(e)(2) and Appendix 11] for the vari-
ous media multiplied by a coefficient of discharge K equal to

(4) the space between a rupture disk device and a pressure

0.62. The area A in the theoretical flow equation shall be the relief valve shall be provided with a pressure gage, a try cock,

minimumnet flow areé® as specified by the rupture disk device
Manufacturer.
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52 Users are warned that a rupture disk will not burst at its design pressure if 55 Some adverse effects resulting from leakage may include obstructing the
back pressure builds up in the space between the disk and the pressure relief ~ flow path, corrosion of pressure relief valve components, and undesirable
valve which will occur should leakage develop in the rupture disk due to bursts of the outlet side rupture disk.
corrosion or other cause.
(7) the bonnet of a balancing bellows or diaphragm type pres-
(5) the openintf provided through the rupture disk, after surerelief valve shall be vented to prevent accumulation of pres-
burst, is sufficient to permit a flow equal to the capacity of the sure in the bonnet.
valve [(2) and (3) above], and there is no chance of interference
with proper functioning of the valve; but in no case shall this area
be less than the area of the inlet of the valve unless the capacity;
and functioning of the specific combination of rupture disk
device and pressure relief valve have been established by test in
accordance with UG-132.

(b) Breaking Pin Devi&®

A breaking pin devicés a nonreclosing pressure relief device actuated by
inlet static pressure and designed to function by the breakage of a load—carry-
ing section of a pin which supports a pressure containing membseak-

ing pinis the load—carrying element of a breaking pin devicdreaking

pin housings the structure which encloses the breaking pin mechanism. The
material of the housing shall be listed in Section Il and be permitted for use

in this Division.

(c) A rupture disk device may be installed on the outleb3ide
of a pressure relief valve which is opened by direct action of the
pressure in the vessel provided:

(1) Breaking pin devices shall not be used as single devices

53 This use of a rupture disk device in series with the pressure relief valve is but only in combination between the pressure relief valve and

permitted to minimize the loss by leakage through the valve of valuable or of

noxious or otherwise hazardous materials, and where a rupture disk alone or the vessel.

disk located on the inlet side of the valve is impracticable, or to prevent (2) The space between a breaking pin device and a pressure
corrosive gases from a common discharge line from reaching the valve inter- relief valve shall be provided with a pressure gage, a try cock
nals. a free vent, or suitable telltale indicator. This arrangement per-

. . . . mits detection of breaking pin device operation or leakage.
(1) the pressure relief valve will not fail to open at its proper gp P 9

pressure setting regardless of any back pressure that can accu- (3) Each breaking pin device shall have a rated pressure and
mulate between the pressure relief valve disk and the rupturetemperature at which the pin will break. The breaking pin shalll
disk. The space between the pressure relief valve disk and thébe identified to a lot number and shall be guaranteed by the
rupture disk shall be vented or drained to prevent accumulationManufacturer to break when the rated pressure, within the fol-
of pressure, or suitable means shall be provided to ensure that afwing tolerances, is applied to the device:

accumulation opressure does not affect the proper operation of

the pressure relief vali. Rated Pressure, psi (kPa) Tolerance, Plus or Minus,
— . si (kPa
54 Users are warned that many types of pressure relief valves will not openat ~ Minimum Maximum psi (kPa)
the set pressure if pressure builds up in the space between the pressure relief 30 (200) 150 (1 000) 5 (35)
valve disk and the rupture disk device. A specially designed pressure relief 150 (1 000) 275 (1 900) 10 (70)
valve such as a diaphragm valve, pilot operated valve, or a valve equipped 275 (1 900) 375 (2600) 15 (100)

with a balancing bellows above the disk may be required.
(4) The rated pressure of the breaking pin plus the tolerance
(2) the pressure relief valve is ample in capacity to meet thein psi shall not exceed 105% of the maximum allowable working
requirements of UG-125(c); pressure of the vessel to which it is applied.

(3) the marked burst pressure of the rupture disk at the speci- (5) The rated pressure at the specified tempePdtshall be
fied disk temperature plus any pressure in the outlet piping shallverified by breaking two or more sample breaking pins from
not exceed the design pressure of the outlet portion of the preseach lot of the same material and the same size as those to be
surerelief valve and any pipe or fitting between the valve and the used. The lot size shall not exceed 25. The test shall be made
rupture disk device. However, in no case shall the marked burstin a device of the same form and pressure dimensions as that in
pressure of the rupture disk at the specified disk temperaturewhich the breaking pin is to be used.
plus any pressure in the outlet piping exceed the maximum

allowable working pressure of the vessel or the set pressure of 57 The specified temperature supplied to the breaking pin manufacturer shall
the pressure relief valve. be the temperature of the breaking pin when an emergency condition exists

and the pin is expected to break.
(4) the opening provided through the rupture disk device
after breakage is sufficient to permit a flow equal to the rated  (€) Spring Loaded Nonreclosing Pressure Relief Device
capacity of the attached pressure relief valve without exceeding
the allowable overpressure;

(1) A spring loaded nonreclosing pressure relief device, pres-
sure actuated by means which permit the spring loaded portion

(5) any piping beyond the rupture disk cannot be obstructed Of the device to open at the specified set pressure and remain
by the rupture disk or fragment; open until manually reset, may be used provided the design of

the spring loaded nonreclosing device is such that if the actuat-

(6) the system is designed to consider the adverse effects ofng means fail, the device will achieve full opening at or below
any leakage through the pressure relief valve or through the out-its set pressure. Such a device may not be used in combination
let side rupture disk device, to ensure system performance andvith any other pressure relief device. The tolerance on opening
reliability.5> point shall not excee#5%.
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(2) The calculated capacity rating of a spring loaded non- the Manufacturer or Assembler showing the name of the
reclosing pressure relief device shall not exceed a value basedanufacturer, the Manufacturedesign or type number, the set
on the applicable theoretical formula (see UG-131) for the vari- pressure ipounds per square inch, and the year built, or alterna-
ous media, multiplied by: K = coefficient = 0.62. tively, acoding that the Manufacturer can use to identify the year

built.
The area A (square inches) in the theoretical formula shall be

the flow area through the minimum opening of the spring loaded
nonreclosing pressure relief device.

(3) In lieu of the method of capacity rating in (2) above, a
Manufacturer may have the capacity of a spring loaded non-
reclosingpressure relief device design certified in general accor-

dance with the procedures of UG-131, as applicable.
FIG. UG-129.1 OFFICIAL SYMBOL FOR STAMP TO

UG- 128 LIQUID PRESSURE RELIEF VALVES DENOTE THE AMERICAN SOCIETY OF MECHANICAL

- . ENGINEERS’ STANDARD FOR PRESSURE RELIEF
Any liquid pressure relief valve used shall be at least MPS VALVES

(DN 15).
On valves smaller than NP5 (DN 15), the markings may be
made on a metal tag attached by wire or adhesive meeting the
grequirements 0G-119 orother means suitable for the service
conditions.

UG-129 MARKING

(a) Safety, Safety Relief, Relief, Liquid Pressure Relief, an
Pilot Operated PessureRelief \dlves. Each safety, safety relief,
relief, liquid pressure relief, and pilot operated pressure relief

b) Safet d safety relief val tified f t dis-
valveNPS'5 (DN 15) and larger shall be plainly marked by the (b) Safety and safety relief valves certified for a steam dis

: 8 X charging capacity under the provisions of Section | and bearing
Manufacturer oAssembler with the required data in such away o fficial Code Symbol Stamp of Section | for safety valves

that the marking will not be obliterated in service. The mgrking may be used on pressure vessels. The rated capacity in terms of
may be placed on the valve or on a plate or plates that satisfy theyher fiyids shall be determined by the method of conversion

requirements of UG-119: given in Appendix 11. [See UG-131(h).]

(1) the name, or an acceptable abbreviation, of the Manufac-

(c) PressurdRelief Valves in Combination With Rupture Disk
turer and the Assembler;

Devices. Pressure relief valves in combination with rupture disk
devices shall be marked with the capacity as established in

(2) Manufacturer’s design or type number; . X
accordance with UG-127(a)(3)(b)(2) (using 0.90 factor) or the

(3) NPS size (the nominal pipe size of the valve combination capacity factor established by test in accordance
inlet); with UG-132(a) or (b), in addition to the marking of UG—-129(a)
) ) ) and (f) below. The marking may be placed on the pressure relief
(4) setpressure _____ psi(kPa), and, if applicable pefyalve or rupure disk device or on a plate or plates that satisfy the
UG-136(d)(4), cold differential test pressure __ psi requirements dG-119. The marking shall include the follow-
(kPa); ing:
(5) certified capacity (as applicable): (1) name of Manufacturer of valve;

(a) Ib/hr of saturated steam at an overpressure of 10% or 3 psi  (2) design or type number of valve;
(20 kPa), whichever is greater for valves certified on steam com-

plying with UG-131(b); or (3) name of Manufacturer of rupture disk device;
(b) gal/min of water at 70~ (20°C) at an overpressure of (4) design or type number of rupture disk device;
10% or 3 psi (20 kPa), whichever is greater for valves certified . o .
on water; or (5) capacity or combination capacity factor;
(c) SCFM [standard cubic feet per minute atf@nd 14.7 (6) name of organization responsible for this marking. This

psia (20C and 101 kPa)], or Ib/min, of air at an overpressure of Shall be either the vessel user, vessel Manufacturer, rupture disk
10% or 3 psi (20 kPa), whichever is greater. Valves that are Manufacturer, or pressure relief valve Manufacturer.
capacity certified in accordance with UG-131(c)(2) shall be

marked “at 20% overpressure.” (d) PressurdRelief Valves in Combination With Breaking Pin

Devices. Pressure relief valves in combination with breaking
(d) In addition to one of the fluids specified above, the Pin devices shall be marked in accordance with (a) above. In

Manufacturer may indicate the capacity in other fluids (see addition, the rated pressure shall be marked on the breaking pin
Appendix 11). and the breaking pin housing.

(6) year built, or alternatively, a coding may be marked on (e) RuptureDisk Devices.Every rupture disk shall be p.IainIy.
the valve such that the valve Manufacturer or Assembler canMarked bythe Manufacturer in such a way that the marking will

identify the year the valve was assembled or tested: not be obliterated in service. The rupture disk marking may be
placed orthe flange of the disk or on a metal tab that satisfies the

(7) ASME Symbol as shown in Fig. UG-129.1. The pilot of requirements dG-119. The marking shall include the follow-
a pilot operated pressure relief valve shall be plainly marked by ing:
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(1) the name or identifying trademark of the Manufacturer; UG-133 DETERMINATION OF PRESSURE RELIEV-

. ING REQUIREMENTS
(2) Manufacturer’s design or type number;

(a) Except as permitted in (b) below, the aggregate capacity
(3) lot number; of the pressure relief devices connected to any vessel or system
of vessels for the release of a liquid, air, steam, or other vapor

(4) disk material; shall be sufficient to carry off the maximum quantity that can be

(5) size [NPS (DN) of rupture disk holder]; generated or supplied to the attached equipment without permit-
ting a rise in pressure within the vessel of more than 16% above
(6) marked burst pressure psi (kPa); the maximum allowable working pressure when the pressure

- ) relief devices are blowing.
(7) specified disk temperature °F (°C);
(b) Pressure relief devices as permitted in UG-125(c)(2), as

(8) minimum net flow area sq in. (sq mm); protection against excessive pressure caused by exposure to fire
or other sources of external heat, shall have a relieving capacity
sufficient to prevent the pressure from rising more than 21%
above the maximum allowable working pressure of the vessel

(9) certified flow resistance (as applicable):

a for rupture disk certified on air or . . .
gaés)esl'(gs P when all pressure relief devices are blowing.
. e Lo (c) Vessels connected together by a system of adequate pip-
(0) Kre _ forrupture disk certified on liquid; or "ot containing valves which can isolate any vessel may be
(©) KroL for rupture disk certified on air or considered asne unit in figuring the required relieving capacity

gases, and liquid:; of pressure relief devices to be furnished.

(d) Heat exchangers and similar vessels shall be protected
with apressure relief device of sufficient capacity to avoid over-
n pressure in case of an internal failure.

(10) ASME symbol as shown in Fig. UG-129.2;

(11) year built, or alternatively, a coding may be marked o
the rupture disk such that the rupture disk device Manufacturer  (e) The oficial rated capacity, or the certified flow resistance
can identify the year the rupture disk device was assembled ancand minimum net flow area, of a pressure relief device shall be

tested. that which is stamped on the device and guaranteed by the
Items (1), (2), and (5) above and flow direction shall also be Manufacturer.
marked on the rupture disk holder. (f) The rated pressure relieving capacity of a pressure relief

] ) ) ) valve for other than steam or air shall be determined by the
(f) Spring Loaded Nonreclosing Pressure Relief Devices. method of conversion given in Appendix 11.
Spring loaded nonreclosing pressure relief devices shall be

marked in accordance with (a) ab@seept that the Code Sym- (9) To prorate the relieving capacity at any relieving pressure
bol Stamp is to be applied only when the capacity has been estabgreater than 1.10p, as permitted under UG-125, a multiplier
lished and certified in accordance with UG-127(c)(3) and all May be applied to the official relieving capacity of a pressure

other requirements of UG-130 have been met. relief device as follows:

(U.S. Customary Units)

P+14.7
1.1 + 14.7
(SI Units)

P+101
FIG. UG-129.2 OFFICIAL SYMBOL FOR STAMP TO 1.10p + 101
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS’ SANDARD FOR RUPTURE DISK DEVICES where

UG-130 CODE SYMBOL STAMP P = relieving pressure, psig (kPa gage)

Each pressure vessel relief de9&® which the Code Sym- p = set pressure, psig (kPa gage)
bol (see Figs. UG-129.1 and UG-129.2) will be applied shall
havebeen fabricated or assembled by a Manufacturer or Assem-
bler holding a valid Certificate of Authorization (UG-117) and
capacity certified in accordance with the requirements of this
Division. A Certified Individual (ClI) shall provide oversight as
required byyG-117(a). Each use of the Code Symbol shall also
be documented on a Certificate of Conformance Form UV-1 or
UD-1, as appropriate.

For steam pressures above 1,500 psig (10.3 MPa gage), the
abovemultiplier is not applicable. For steam valves with reliev-
ing pressures greater than 1,500 psig (10 MPa gage) and less
than or equal to 3,200 psig (22.1 MPa gage), the capacity at
relieving pressures greater than h$8all be determined using
the equation for steam and the correction factor for high pressure
steam in UG-131(e)(2) with the permitted absolute relieving
pressure and the coefficigdtfor that valve design.

58 acuum relief devices are not covered by Code Symbol Stamp require- UG-134 PRESSURE SETTING OF PRESSURE RELIEF
ments. DEVICES
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(&) When a single pressure relief device is used, the set pres+elieving capacity below that required or adversely affect the
sure marked on the dee shall not exceed the maximum allow- proper operation of the pressure relief valve.
able working pressure of the vessel. When the required capacity o )
is provided in more than one pressure relief device, only one  (2) The opening in the vessel wall shall be designed to pro-
pressure relief device need be set at or below the maximumVlde unobstructed flow between the vessel and its pressure relief
allowable working pressure, and the additional pressure relief device (see Appendix M}
devices may be set to open at higher pressures but in no case at
a pressure higher than 105% of the maximum allowable working 61 Users are warned that the proper operation of various rupture disk devices

pressure, except as provided in (b) below. depends upon following the Manufacturer’s installation instructions closely
' with regard to the flow direction marked on the device. Some device designs

(b) For pressure relief devices permitted in UG-125(c)(2) as will burst at pressures much greater than their marked burst pressure when
protection against excessive pressure caused by exposure to firginstalled with the process pressure on the vent side of the device.
or other sources of external heat, the device marked set pressure
shall not exeed 110% of the maximum allowable working pres- (c) When two or more required pressure relief devices are
sure ofthe vessel. If such a pressure relief device is used to meeplaced on one connection, the inlet internal cross—sectogal
the requirements of both UG-125(c) and UG-125(c)(2), the of this connection shall be either sized to avoid restricting flow
device marked set pressure shall not be over the maximumto the pressure relief devices or made at least equal to the com-
allowable working pressure. bined inlet areas of the safety devices connected to it. The flow

characteristics of the upstream system shall satisfy the require-
(c) The pressure relief device set pressure shall include thements of (b) above. (See Appendix M.)

effects of static head and constant back pressure.

) (d) There shall be no intervening stop valves between the
(d)(1) The set pressure tolerance for pressure relief valvesyesse| and its pressure relief device or devices, or between the
shallnot exceed:2 psi (15 kPa) for pressures up to and including pressure relief device or devices and the point of discharge,
70 psi (500 kPa) ant3% for pressures above 70 psi (500 kPa), except:
except as covered in (d)(2) below.
. . (1) when these stop valves are so constructed or positively
(2) Thg sepressure tolerance of pressure relief valves which controlled that the closing of the maximum number of block
comply with UG-125(c)(3) shall be within ~0%, +10%. valvespossible at one time will not reduce the pressure relieving
(e) The burst pressure tolerance for rupture disk devices atc@Pacity provided by the unaffected pressure relief devices
the specified disk temperature shall not excegsi (15 kPa) ~ Pelow the required relieving capacity; or
of marked burst pressure up to 40 psi (300 kPa)&8d of
marked burst pressure 40 psi (300 (kPa) and over.

_ (e) The pressure relief devices on all vessels shall be so
UG-135 INSTALLATION installedthat their proper functioning will not be hindered by the
(a) Pressure relief devices intended for use in compressiblenature of the vessel's contents.
fluid service shall be connected to the vessel in the vapor space ) ) ) )
above any contained liquid or to piping connected to the vapor () Discharge lines from pressure relief devices shall be
space in the vessel which is to be protected. Pressure relieflesigned to facilitate drainage or shall be fitted with drains to

devices intended for use in liquid service shall be connectedPrévent liquid from lodging in the discharge side of the pressure
below the normal liquid level. relief device, and such lines shall lead to a safe place of dis-

charge. The size of the discharge lines shall be such that any
(b)(1) Theopening through all pipe, fittings, and non-reclos- pressure that may exist or develop will not reduce the relieving
ing pressure relief devices (if installed) between a pressure ves<apacity of the pressure relief devices below that required to
sel and its pressure relief valve shall have at least the area of th@roperly protect the vessel, or adversely affect the proper opera-
pressure relief valve inlet. The characteristics of this upstreamtion of the pressure relief devices. [See UG-136-(a)(8) and
system shall be such that the pressure drop will not reduce theAppendix M.]

(2) under conditions set forth in Appendix M.
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EXCERPTS FROM: POWER PIPING CODE
ANSI/ASME B31.1
2004 EDITION
FOREWORD

The generaphilosophyunderlying this Power Piping Code is to parallel those provisions of Section I, Power Boilers, of the ASME
Boiler and Pressure Vessel Code, as they can be applied to power piping systems. The Allowable Stress Values for pakger piping
generally consistent with those assigned for power boilers. This Code is more conservative than some other pipingaougs, refle
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 fo
critical and noncritical piping systemsxcept for certain stress calculations and mandatory nondestructive tests of welds for heavy
wall, high temperature applications. Tpr®blem involveds 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 lgyetsagf qua
be definable, so that the need for the many different piping codes will be overcome.

There are many instances where the Code servesrtoa designerfabricator, or erector against possible pitfalls; but the Code is
not a handbookand cannot substitute for education, experience, and sound engineering judgment.

Nonmandatory Appendices are included in the Code. Each contains information on a specific subject, and is maintained current
with the Code. Although written in mandatory language, these Appendices are offered for application at the user’s discretion.

The codenever intentionally puts a ceiling limit on conservatisfndesigner is free to specify more rigid requirements as he feels
they may be justifiedConversely, a designer who is capabfea more rigorous analysis than is specified in the Code may justify a
less conservative design, and still satisfy the basic intent of the Code.

The Power Piping Committee strives to keep abreast of the current technological improvements in new materials, fabrication prac
tices, and testing techniques; and endeavors to keep the Code updated to permit the use of acceptable new developments.

INTRODUCTION

The ASME B31 Code for Pressure Piping consists of a hum- in multi—unit residences, which does not require the range of
ber of individually published Sections, each an American sizes, pressures, and temperatures covered in B31.1;

National Standard, under the direction of ASME Committee ) o o
B31, Code for Pressure Piping. B31.11 Slurry Transportation Piping Systems: piping trans-

porting aqueous slurries between plants and terminals and
Rules for each Section have been developed considering thevithin terminals, pumping, and regulating stations.
need for application of specific requirements for various types
of pressure piping. Applications considered for each Code Sec-
tion include:

This is the B31.1 Power Piping Code Section. Hereafter, in
this Introduction and in the text of this Code Section B31.1,
where the worcCodeis used without specific identification, it

B31.1 Power Piping: piping typically found in electric Means this Code Section.
power generating stations, in industrial and institutional plants,
geothermal heating systems, and central and district heating an(é/vh
cooling systems;

It is the owner’s responsibility to select the Code Section
ich most nearly applies to a proposed piping installation.
Factors to beonsidered by the owner include: limitations of the
Code Section; jurisdictional requirements; and the applicability
of other codes and standards. All applicable requirements of the
&electedﬁ:ode Section shall be met. For some installations, more
than one Code Section magply to different parts of the instal-
lation. The owner is also responsible for imposing requirements
B31.4Pipeline Transportation Systems for Liquid Hydrocar- SuPplementary to those of the selected Code Section, if neces-
bonsand Other Liquids: piping, transporting products which are Sary. {0 assure safe piping for the proposed installation.
predominately liquid between plants and terminals and within
terminals, pumping, regulating, and metering stations;

B31.3 Process Piping: piping typically found in petroleum
refineries, chemical, pharmaceutical, textile, paper, semicon-
ductor, and cryogenic plants, and related processing plants an
terminals;

Certain piping within a facility may be subject to other codes
and standards, including but not limited to:

B31.5 Refrigeration Piping: piping for refrigerants and sec-  AgME Boiler and PressureegselCode, Section IlI: nuclear
ondary coolants; power piping;

B31.8 Gas Transportation and Distribution Piping Systems:  ANS| z223.1 National Fuel Gas Code: piping for fuel gas

piping transporting products which are predominately gas from the point of delivery to the connection of each fuel utiliza-
between sources and terminals, including compressor, regulattion device;
ing, and metering stations; and gas gathering pipelines;
NFPA Fire Protection Standards: fire protection systems
B31.9 Building Services Piping: piping typically found in  usingwater, carbon dioxide, halon, foam, dry chemical, and wet
industrial, institutional, commercial, and public buildings, and chemicals;
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NFPA 99 Health Care Facilities: medical and laboratory gas  Users of this code are cautioned against making use of revi-
systems; sions without assurance that they are acceptable to the proper
authorities in the jurisdiction where the piping is to be installed.

NFPA 8503 Standard for Pulverized Fuel Systepiging for ) )
pulverized coal from the coal mills to the burners; Codeusers will note that clauses in the Code are not necessar-

ily numbered consecutively. Such discontinuities result from
Building and plumbing codes, as applicable, for potable hot following a common outline, insofar as practicable, for all Code
and cold water, and for sewer and drain systems. Sections. In this way, corresponding material is correspond-
ingly numbered in most Code Sections, thus facilitating refer-

The Code sets forth engineering requirements deemed necesence by those who have occasion to use more than one Section.

sary for safe design and construction of pressure piping. While ) o )
safety is the basic consideration, tlaistor alone will not neces- The Code is under the direction of ASME Committee B31,

sarily govern the final specifications for any piping system. The Codefor Pressure Piping,_which is_organized and operates under
designer is cautioned that the Code is not a design handbook; iProcedures of The American Society of Mechanical Engineers

doesnot do away with the need for the designer or for competent Which have been accredited by the American National Stan-
engineering judgment. dards Institute. The Committee is a continuing one, and keeps

all Code Sections current with new developments in materials,

To the greatest possible extent, Code requirements for desigreonstruction, and industrial practice. Addenda are issued peri-
are stated in terms of basic design principles and formulas.odically. New editions are published at intervals of threwéo
These are supplementedresessary with specific requirements  years.

to assure uniform application of principles and to guide selection . - i
and application of piping elements. The Code prohibits designs . _When noSectlon_of the ASME COd? for_ Pres_sure Piping, spe
cifically covers a piping system, at his discretion the user may

and practices known to be unsafe and contains warnings where . . .
! S Select any Section determined to be generally applicable. How-
caution, but not prohibition, is warranted.

ever, it is cautioned that supplementary requirements to the Sec-

The specific design requirements of the Code usually revolve 1ion chosen may be necessary to provide for a safe piping system
around a simplified engineering approach to a subject. It is for the intended application. Technical limitations of the various

intended that a designer capable of applying more complete ang>ections, legal requirements, and possible applicability _of other
rigorous analysis to special or unusual problems shall have lati-c0des or standards are some of the factors to be considered by
tude in the development of such designs and the evaluation oft1€ USer in determining the applicability of any Section of this
complex or combined stresses. In such cases the designer icode.

responsible for demonstrating the validity of his approach. The Committee has established an orderly procedure to con-
sider requests for interpretation and revision of Code require-
ments. To receive consideration, inquiries must be in writing

(a) references to acceptable material specifications and com-an.d must glve_full partlcular_s (s_ee qudatory Appendllx H cov=
ering preparations of technical inquiries). The Committee will

ponent standards, including dimensional requirements and pres- i d to inquiri " / + of a Code Sec-
sure—temperature ratings; not respond to inquiries requesting assignment of a Code Sec

tion to a piping installation.

This Code Section includes:

_ (b)_requ_irements for.design of components and assemblies, The approved reply to an inquiry will be sent directly to the
including pipe supports; inquirer. Inaddition, the question and reply will be published as

(c) requirements and data for evaluation and limitation of part of an Interpretation Supplement issued to the applicable
Code Section.

stresses, reactions, and movements associated with pressure,
temperature changes, and other forces; A Case is the prescribed form of reply to an inquiry when
) o . ~ study indicates that the Code wording needs clarification or

(d) guidance and limitations on the selection and application \yhen the reply modifies existing requirements of the Code or
of materials, components, and joining methods; grants permission to use new materials or alternative construc-
tions. Proposed Cases are publisheM&chanical Engineering
for public review. In addition, the Case will be published as part
of a Case Supplement issued to the applicable Code section.

(e) requirements for the fabrication, assembly, and erection
of piping; and

() requirements for examinations, inspection, and testing of A Case is normally issued for a limited period after which it
piping. may be renewed, incorporated in the Code, or allowed to expire
. . . . if there is not indication of further need for the requirements cov-
It is intended that this Edition of Code Section B31.1 and any gred by the Case. However, the provisions of a Case may be used
subsequent Addenda not be retroactive. Unless agreement igyer its expiration or withdrawal, provided the Case was effec-
specifically made between contracting parties to use anotheriye on the original contract date or was adopted before comple-

issue, otheregulatory body having jurisdiction imposes the use ion, of the work; and the contracting parties agree to its use.
of another issue, the latest Edition and Addenda issued at least

6 months prior to the original contract date for the first phase of ~ Materials are listed in the Stress Tables only when sufficient
activity covering a piping system or systems shall be the govern- usage in piping within the scope of the Code has been shown.
ing document for all design, materials, fabrication, erection, Materials may be covered by a Case. Requests for listing shall
examination, and testing for the piping until the completion of include evidence of satisfactory usage and specific data to per-
the work and initial operation. mit establishment of allowable stresses, maximum and mini-
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mum temperature limits, and other restrictions. Additional cri- with para. 123.1.)

teriacan be found in the guidelines for addition of new materials

in the ASME Boiler and Pressure Vessel Code, Section Il and Requests for interpretation and suggestions for revision
Section VIII, Division 1, Appendix B. (To develop usage and should be addressed to the Secretary, ASME B31 Committee,
gain experience, unlisted materials may be used in accordanc&hree Park Avenue, New York, NY 10016-5990.

POWER PIPING
Chapter |

SCOPE AND DEFINITIONS

100 GENERAL accordanceavith Section | of the ASME Boiler and Pressure Ves-

. . . ) sel Code, PG-60.
This Power Piping Code is one of several Sections of the

American Society of Mechanical Engineers Code for Pressure  The users of this Code are advised that in some areas legisla-
Piping, B31. This Section is published as a separate documention may establish governmental jurisdiction over the subject
for convenience. matter covered by this Code. However, any such legal require-

I o . ments shall not relieve the owner of his inspection responsibili-
Standards and specifications specifically incorporated by g specified in para. 136.1

referencento this Code are shown in Table 126.1. It is not con-

sidered practical to refer to a dated edition of each of the stan-  100.1.2 Power piping systems as covered by this Code apply
dards and specifications in this Code. Instead, the dated editiorto all piping and their component parts except as excluded in
references are included in an Addenda which will be revised para. 100.1.3. They include but are not limited to steam, water,
yearly. oil, gas, and air services.

100.1 Scope This Code covers boiler external piping as defined below for
power boilers and high temperature, high pressure water boilers
in which: steam or vapor is generated at a pressure of more than
15 psig [100 kPa (gage)]; and high temperature water is gener-
ated at pressures exceeding 160 psig [1103 kPa (gage)] and/or
temperatures exceeding 250(120°C).

Rulesfor this Code Section have been developed considering
the needs for applications which include piping typically found
in electric power generating stations, in industrial and institu-
tional plants, geothermal heating systems, and central and dis
trict heating and cooling systems.

Boiler external piping shall be considered as that piping

100.1.1 This Code prescribes requirements for the design, which begins where the boiler proper terminates at

materials, fabrication, erection, test, and inspection of piping

systems. (A) the first circumferential joint for welding end connec-

Piping as used in this Code includes pipe, flanges, bolting, tions; or

gaskets, valves, relief devices, fittings, and the pressure contain- (B) theface of the first flange in bolted flanged connections;
ing portions of other piping components, whether manufactured o

in accordance with Standards listed in Table 126.1 or specially

designed. lalso includes hangers and supports and other equip- (C) the first threaded joint in that type of connection; and
ment items necessary to prevent overstressing the pressure corwhich extends up to and including the valve or valves required
taining components. by para.122.1.

Rules governing piping for miscellaneous appurtenances, The terminal points themselves are considered part of the
such as water columns, remote water level indicators, pressureboiler external piping. The terminal points and piping external
gages, gage glasses etc., are included within the scope of thiso power boilers are illustrated by Figs. 100.1.2(A), 100.1.2(B),
Code, but the requirements for boiler appurtenances shall be inand 100.1.2(C).
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Administrative Jurisdiction and Technical Responsibility

82

=== Buoiler Propar — The ASME Beiler and Pressure Vessal Code LASME EPVC] has total administrative |urisdiction and

iechinical responsibility. Refer to A5ME BFYVE Section | Praambda,

#—— Boiler External Fiping and Joint [BEP} — The ASME BPVC hes 1otal administrative jurisdiction {mandaiory
_cartification by Code Symbol stamping, ASME Data Forms, and Authodized Inspection) of BEP. The ASME Section
Committea B31.1 has been assigned technical maponaibility, Befer to ASME BFVYC Section | Proamble, fifth, sixth,
and seventh paragraphs and ASME B31.1 Scopa, para. 10072041, Applicalsls ASME B31.1 Editions and Addanda gre

rafarenced in ASME BPYC Section |, P55H.3,

Q- ———~ MNonbailar Exiemnal Piping and Jeint (NBEF) — The ASME Code Committee for Pressure Piplng, B31, has 1otal

administrative and technical responsibiiity,

Fig. 100.1.2(A) Code Jurisdictional Limits for Piping — Forced Flow Steam Generator With No Flxed

Steam and Water Line
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Administrative Jurlsdiction and Technical Responsshiity
— Baoller Propar — Tha ASME Boiler and Pressurs Vessel Code [ASME BPYC) has total administratlve Juriadiction and
technécal responsibifity. Rater to ASME BFVE Section | Preamble.

= EBoilar External Fiping and Joint (BEF| — The ASME BPVC has fotal administrative jurisdiction |mandatory
carmification by Coda Symbal stamping. ASME Data Fooms, and Authorized Inspoction} of BEF The ASME Saction
Commiltes BI11 has been sssignad technical responsibilitg, Fefer to ASME BMC Sectipn | Fraamibile and ASME
B31.0 Scope, para. 100.1.204). Applicable ASME E31.1 Editbons and Sddonda are referancead in ASKME BPYC Sadian

I, PO-6EL3.

G==—=== Monbailer Exfernal Piping and Joint (NBEFF — The ASME Coda Commiies for Prassure Fiping. B31, has toiad
administrative and technical responsibdlity,

Fig. 100.1.2(8) Code Jurisdictional Limits for Piping — Drum-Type Boilers
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Agdmimnistrative Jurisdiction and Technical Respensibility

Boiler Propsr — The ASME Boiler and Fressure Vessal Code (85ME BPYC) hes total sdministrative jurisdiction and
technical mspensibility. Refer to ASME BEFYC Section 1 Preamble

®——— Hoiler Extarme! Piping and Joint {BEF) The ASME BPVC has total administrative jurisdiction (mandatory
certification by Code Symbol starmping, ASME Data Farms, and Awthorized Inspection) of BER The ASME Ssction
Commitise B31.1 has been assignad technical responsibility. Befer 1o ASME BPVE Saction | Presmids aad ASME
B31.1 Scope, para. 1001 214). Applicable A5ME B31.1 Edricns and Addenda are reforanced in ASME BPFVE Section
|, PG-B8.3.

O==== Nanbgiles Extarnal Piping and Joint (NBEF] = The ASME Code Commitbes for Pressure Fiping, B31, ha: 1otal
adrministrative snd technical responsibilety.

Fig. 100.1.2(C) Code Jurisdictional Limits for Piping — Spray-Type Desuperheater

Piping between the terminal points and the valve or valves  The valve or valves required by para. 122.1 are part of the
required by para. 122.1 shall be provided with Data Reports, boilerexternal piping, but do not require ASME Boiler and Pres-
inspection, and stamping as required by Section | of the ASME sure Vessel Code, Section | inspection and stamping except for
Boiler and Pressure Vessel Code. All welding and brazing of this safety, safety relief, and relief valves, see para. 107.8.2. Refer
piping shall be performed by manufacturers or contractors to PG-11.
authorized to use the appropriate symbol shown in Figs
PG-105.1 through PG-105.3 of Section | of the ASME Boiler Pipe connections meeting all other requirements ofibée
and Pressure Vessel Code. The installation of boiler externalbut not exceeding NPA may be welded to pipe or boiler head-
piping by mechanical means may be performed by an organiza-ers without inspection and stamping required by Section | of the
tion not holding a Code symbol stamp. However, the holder of ASME Boiler and Pressure Vessel Code.
avalid S, A, or PP Certificate of Authorization shall be responsi-
ble for the documentation and hydrostatic test, regardless of the Nonboiler external piping includes all the piping covered by
method of assembly. The quality control system requirementsthis Gode except for that portion defined above as boiler external
of Section | of the ASME Boiler and Pressure Vessel Code shall piping.
apply. These requirements are shown in Appendix J of this
Code. 100.1.3 This Code does not apply to the following:
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(A) economizers, heaters, pressure vessels, and components (B) Branch connections in piping may be made from materi-
covered by Sections of the ASME Boiler and Pressure Vesselals listed in Appendix A by the use of the following:

Code.
(B.1) fittings, such as tees, laterals, and crosses made in

(B) building heating and distribution steam and condensate accordance with the applicable standards listed in Table 126.1
piping designed for 15 psig [100 kPa (gage)] or less, or hot water where the attachment of the branch pipe to the fitting is by butt
heating systems designed for 30 psig [200 kPa (gage)] or less.welding, socket welding, brazing, soldering, threading, or by a

flanged connection.

(C) piping for hydraulic or pneumatic tools and their compo-

nents downstream of the first block or stop valve off the system  (B.2) weldoutlet fittings, such as cast or forged nozzles, cou-
distribution header. plings and adaptors, or similar items where the attachment of the

branch pipe to the fitting is by butt welding, socket welding,
(D) piping for marine or other installations under Federal threading, or by a flanged connection. Such weld outlet fittings
control are attached to the run by welding similar to that shown in Fig
127.4.8(E). Couplings are restrictedite maximum of NPS 3.
(E) towers, building frames, tanks, mechanical equipment,

instruments, and foundations. (B.3) extruded outlets at right angles to the run pipe, in accor-
dance with (G) below, where the attachment of the branch pipe
104.1.3 Straight Pipe Under External Pressure is by butt welding.

For determining wall thickness and stiffening requirements  (B.4) piping directly attached to the run pipe by welding in
for straight pipe under external pressure, the procedures outlinediccordancevith para. 127.4.8 or by socket welding or threading
in UG-28, UG-29, and UG-30 &lection VIII, Division 1 of the ~ as stipulated below:

ASME Boiler and Pressure Vessel Code shall be followed. . .
(B.4.1) socket welded right angle branch connections may be

104.2 Curved Segments of Pipes made by attaching the branch pipe directly to the run pipe pro-
vided
104.2.1 Pipe BendsPipe bends shall be subject to the fol-

lowing limitations: (B.4.1.1) the nominal size of the branch does not exceed NPS

2 or one-fourth of the nominal size of the run, whichever is

(A) The minimum wall thickness shall meet the requirements smaller.

of para. 102.4.5 and the fabrication requirements of para. 129. (B.4.1.2) the depth of the socket measured at its minimum

(B) For ferrous material, when the radius of a bend is 5 nomi- d€Pth in the run pipe is at least equal to that shown in ASME
nal pipe diameter, or greater, and the nominal wall thickness of816.11._ If the run pipe wall does not have sufficient thickness
the pipe is schedule 40 or thicker, the difference between maxi-{0 Provide the proper depth of socket, an alternate type of
mum and minimum diameters shall not exceed 8% of averageconstruction shall be used.

measured outside diameters of the pipe before bending. (B.4.1.3) the clearance between the bottom of the socket and

(C) Greater flattening may be permitted or less flattening th2e7e4n2 gf the inserted branch pipe is in accordance with Fig.
may be required by the design, depending upon the service, thel 4.4(C).

material, and the stress level involved. (B4.1.4) the size of the fillet weld is not less than 1.09 times

104.2.2 Elbows.Elbows manufactured in accordance with the nominal wall thickness of the branch type.

the standards listed in Table 126r# suitable for use at the pres- (B.4.2) threaded right angle branch connections may be
sure—temperature ratings specified by such standards, subject tenade by attaching the branch pipe directly to the run provided
the requirements of para. 106.

(B.4.2.1) the nominal size of the branch does not exceed NPS
104.3 Intersections 2 or one—fourth of the nominal size of the run, whichever is

smaller.
104.3.1 Branch Connections

(B.4.2.2) the minimum thread engagement is: 6 full threads
(A) This paragraph gives rules governing the design of for NPSY: and NPS/% branches; 7 for NPS 1, NPS:-and NPS
branch connections to sustain internal and external pressure ins branchesand 8 for NPS 2 branches. If the run pipe wall does
cases where the axes of the branch and the run intersect, and théot have sufficient thickness to provide the proper depth for
angle between the axes of the branch and of the run is betweemhread engagement, an alternative type of construction shall be
45 deg and 90 deg, inclusive. used.

Branch connections in which the smaller angle between the (C) Branch Connections Not Requiring Reinforcemeft.
axes of the branch and the run is less than 45 deg or branch corpipe having a branch connection is weakened by the opening
nectionswhere the axes of the branch and the run dotersect that must be made in it. Unless the wall thickness of the branch
impose special design and fabrication problems. The rulesand/orrun pipe is sifciently in excess of that required to sustain
given herein may be used as a guide, but sufficient additionalthe pressure, it is necessary to provide additional material in
strength must be provided to assure safe service. Such brancbrder to meet the reinforcement requirements of (D) and (E)
connections shall be designed to meet the requirement of parabelow. However, there are certain branch connections for which
104.7 supporting calculations are not required. These are as follows:
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(C.1) branch connections made by the use of a fitting (tee, Ty, T, = actual (by measurement), or minimum wall thick-
lateral,cross, or branch weld—-on fitting), manufactured in accor- ness of the branch or header pipe, in. (mm), permissible under
dance with a standard listed in Table 126.1, and used within thepurchase specification
limits of pressure—temperature ratings specified in that standard.  typ, thn = required minimum wall thickness, in. (mm), of the

) ) ) branch or header pipe as determined by use of Eq. (3) or (3A) in
(C.2) branch connections made by welding a coupling or half para. 104.1.2(A)

coupling directly to the run pipe in accordance with Fig.

127.4.8(E)provided the nominal diameter of the branch does not  (D.2.1) If the run pipe contains a longitudinal seam which is
exceed NPS 2 or one-fourth the nominal diameter of the run, not intersected by the branch, the stress value of seamless pipe
whichever is less. The minimum wall thickness of the coupling of comparable grade may by used to determine the valug of t
anywhere in the reinforcement zone (if threads are in the zonefor the purpose of reinforcement calculations only. Ifitzech

wall thickness is measured from the root of the thread to the intersects 4ongitudinal weld in the run, or if the branch contains
minimum O.D.) shall not be less than that of the unthreaded a weld, the weld joint efficiency for either or both shall enter the
branchpipe. In no case shall the thickness of the coupling be lesscalculations. If the branch and run both contain longitudinal
than extra heavy or Class 3000 rating. welds, care shall be taken to ensure that the two welds do not

. .. intersect each other.
Small branch connections NPS 2 or smaller as shown in Fig.

127.4.8(F)may be used provideg ts not less than the thickness

; : (D.2.2) The required reinforcement area in square inches
of schedule 160 pipe of the branch size.

(square millimeters) for branch connections shall be the quantity

(C.3) integrally reinforced fittings welded directly to the run
pipe when the reinforcements provided by the fitting and the
deposited weld metal meets the requirements of (D) below.

A7 = (tnh —A)d (2 - sin &)

For right angle connections the required reinforcement

(C.4) integrally reinforced extruded outlets in the run pipe. P€c0mes

The reinforcement requirements shall be in accordance with (G) _
below. Ay = (tmh - A)C]_

(D) Branch Connections Subject to Internal Pressure 1he required reinforcement must be within the limits of the
Requiring Reinforcement. reinforcement zone as defined in (D.2.4) below.

(D.1) Reinforcement is required when it is not provided (D.2.3) The reinforcement required by (D.2) shall be that
inherently in the components of the branch connection. This provided by any combination of areas, Ay, Az, A4, and A,
paragraplyives rules covering the design of branch connections as defined below and illustrated in Fig. 104.3.1(D) where
to sustain internal pressure in cases where the angle between the A1 = area provided by excess pipe wall in the run
axes of the branch and of the run is between 45 deg and 90 deg. (2 —d)(Th = tnn)

Subparagraph (E) below gives rules governing the design of Ay = area, irf. (mn?), provided by excess pipe wall in the
connections to sustain external pressure. branch for a distandg, above the run
=24 (Th — tp)/sin a

(D.2) Figure 104.3.1(D) illustrates the notations used inthe  Aq = area provided by deposited weld metal beyond the out-
pressure-temperature design conditions of branch connectionsside diameter of the run and branch, and for fillet weld attach-
but does not illustrate the allowances for mill tolerance or any ments of rings, pads, and saddles
other wall thickness allowance. The designer shall make proper A, = area provided by a reinforcing ring, pad, or integral
allowancedor the effects of corrosion or erosion, threading and reinforcement.The value o\, may be taken in the same manner
grooving, and mechanical strength as specified in paras.in which excess header metal is considered, provided the weld
102.4.1, 102.4.2, and 102.4.4 in order that the required mini- completely fuses the branch pipe, run pipe, and ring or pad, or
mum reinforcement is assured over the design life of the piping integral reinforcement. For welding branch connections refer to

system. These notations are as follows: para. 127.4.8
a = angle between axes of branch and run, deg As = area provided by a saddle on right angle connections
b = subscript referring to branch = (O.D. of saddle —dd)t:

Do = outside diameter of pipe, in. (mm)
di = inside centerline longitudinal dimension of the finished Portions ofthe reinforcement area may be composed of mate-

branch opening in the run of the pipe, in. (mm) rials other than those of the run pipe, but if the allowable stress
=[Dyp — 2(Tp —A)]/sina of these materials is less than that for the run pipe, the corre-

& = “half width” of reinforcing zone, in. (mm) sponding calculated reinforcement area provided by this mate-

= the greater @ or (Tp— A) + (T, — A) + d/2 but in no rial shall be reduced in the ratio of the allowable stress being

case more thandg, in. (mm) applied to the reinforcement area. No additional credit shall be
h = subscript referring to run or header taken for materials having higher allowable stress values than

L4 = altitude of reinforcement zone outside of run, in. (mm) the run pipe.
= 2.5(h—A) +t or 2.5(F — A), whichever is smaller
t = thickness of attached reinforcing pad, in Example B, in.  (D.2.4) Reinforcement ZoneThe reinforcement zone is a
(mm); or height of the largest 60 deg right triangle supported by parallelogram whose width shall extend a distancerdeach
the run and branch outside diameter projected surfaces and lyingide ofthe centerline of the branch pipe, and whose altitude shall
completely within the area of integral reinforcement, in Exam- start athe inside surface of the run pipe and extend to a distance
ple C, in. (mm) L4 from the outside surface of the run pipe.
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Fig. 104.3.1(D) Reinforcement of Branch Connections
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Example C
ROTES
(2] Reirforcement saddles are limited o use an % dex teanches [Exampls B).
|21 Winen 8 fmg or pad is added &8 renforcement (Example B, the value of minforcement area may be 1aken in L= sams
nanner im which exiess keader metal is contidered, provided the weld completaly fuses the branch pips, header pipe,
a@nd ring or pad, Typical scepiable methads of welding which meeet the abewe mguirement are shown in Fig
177,48 Bi0), sketchas ¢} ard 1]
(1) Wideh 1o neighl af rings andl pads shall be reasonally propoEaned. pralerably o0 4 rabo 8% closs o 401 as 1he
avansnle honrantsl space wihin the imds aof the renlorceng zone along the e and the gutside diameter of the
bramch will permit, but m no case may the ratia he less han 1:1
Fig. 104.3.1(0) Reinforcement of Branch Connections (Cont*d)
(D.2.5) Reinforcement of Multiple Openindsis preferred (D.2.7) Other DesignsThe adequacy of designs to which

that multiple branch openings be spaced so that their reinforce-the reinforcement requirements of para. 104.3 cannot be applied
ment zones do not overlap. If closer spacing is necessary, theshall be proven by burst or proof tests on scale models or on full
following requirement shall be met. The two or more openings size structures, or by calculations previously substantiated by
shall be reinforced in accordance with (D.2), with a combined successful service of similar design.

reinforcementhat has a strength equal to the combined strength

of the reinforcement that would be required for the separate (E) Branch Connections Subject to External Pressure
openings. No portion of the cross section shall be considered agkequiring Reinforcement.The reinforcement area in square
applying to more than one opening, or be evaluated more thaninches (square millimeters) required for branch connections
once in a combined area. subject to external pressure shall be

When more than two adjacent openings are to be provided 0.5mndh (2 — sina)
with a combined reinforcement, the minimum distance between
centers ofiny two of these openings should preferably be at least ~Procedures established heretofore for connections subject to
1% times their average diameter, and the area of reinforcementinternal pressure shall apply for connections subject to external
between them shall be at least equal to 50% of the total required®ressure provided th8h, Dob, andt; are reduced to compen-

for these two openings. sate for external corrosion, if required by design conditions.
(D.2.6) Rings, Pads, and SaddléReinforcement provided (F) Branch Connections Subject to External Forces and

in the form of rings, pads, or saddles shall not be appreciably nar-Moments. The requirements of the preceding paragraphs are

rower at the side than at the crotch. intended tassure safe performance of a branch connection sub-

jected only to pressure. However, when external forces and

A vent hole shall be provided at the ring, pad, or saddle to pro- moments are applied to a branch connection by thermal expan-
vide venting during welding and heat treatment. Refer to para. sion and contraction, by dead weight of piping, valves, and fit-

127.4.8(E). tings, covering and contents, or by earth settlement, the branch

connection shall be analyzed considering the stress intensifica-

Rings, pads, or saddles may be made in more than one piecejon factors as specified in Appendix D. Use of ribs, gussets, and
provided the joints between pieces have full thickness welds, clamps designed iaccordance with para. 104.3.4 is permissible

and each piece is provided with a vent hole. to stiffen the branch connection, but their areas cannot be
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counted asontributing to the required reinforcement area of the externalcontour has a continuously varying radius, the radius of
branch connection. curvature at every point on the contour shall meet the require-
ments of (G.4.1) and (G.4.2) above.
(G) Extruded Outlets Integrally Reinforced
(G.4.4) Machining other than grinding for weld cleanup shall

(G.1) The following definitions, modifications, notations, not be employed in order to meet the above requirements.
and requirements are specifically applicable to extruded outlets.
The designer shall make proper wall thickness allowances in
order th_at the required minimum reinforcement is assured over A = K (mn—A) ¢
the design life of the system.

(G.5) Required AreaThe required area is defined as

o _ _ where K shall be taken as follows.
(G.2) Definition. An extruded outlet header is defined as a

header in which the extruded lip at the outlet has an altitude Ford/D greater than 0.60,

above the surface of the run which is equal to or greater than the _

radius of curvature of the external contoured portion of the out- K=1.00

let; i.e. lh = ro. See nomenclature and Fig 104.3.1(G). Ford/D greater than 0.15 and not exceeding 0.60,
(G.3) These rules apply only to cases where the axis of the g = 0.6 + 2/3 d/D

outletintersects and is perpendicular to the axis of the run. These

rules do not apply to any nozzle in which additional nonintegral Ford/D equal to or less than 0.15,

material is applied in the form of rings, pads, or saddles. K = 0.70
(G.4) The notation used herein is illustrated in Fig.

104.3.1(G). All dimensions are in inches (millimeters). The design must meet criteria that the reinforcement area

defined in (G.6) below is not less than the required area.

d = outside diameter of branch pipe
o, = corroded internal diameter of branch pipe
D = outside diameter of run

(G.6) Reinforcement Arealhe reinforcement area shall be
the sum of areas

d- = corroded internal diameter of run A+ A+ A
d. = corroded internal diameter of extruded outlet measured .
at the level of the outside surface of the run as defined below.

= height of the extruded lip. This must be equal to or . . - .
grergter thaﬁb except as shown iﬁ (G.4.2) below. q (G.6.1) AreaAy is the area lying within the reinforcement
Lg = aItitude of enforcement zone o ' zone resulting from any excess thickness available in the run

= 0.7VdT, wall.
.tmb—A: required thickness of branch pipe accordirjg to vyall A= &t - tnn)
thickness Eq. (3) or (3A) in para. 104.1.2(A), but not including

any thickness for corrosion. (G.6.2) Area/ is the area lying within the reinforcement
t, — A= actual thickness of branch wall not including corro-  zone resulting from any excess thickness available in the branch
sion allowance pipe wall.

tmh — A= required thickness of the run according to the Eq.
(3) or (3A) in para. 104.1.2(A), but not including any allowance A2 = 2lg(ty — tmb)
for corrosion
th, — A= actual thickness of run wall, not including the corro-
sion allowance
To = corroded finished thickness of extruded outlet measure
at a height equal tg above the outside surface of the run = — (. —
r = r?alf vxfi]dth of reinforcement zone (equald9 A = ZhlTo = (b = Al
ro = radius of curvature of external contoured portion of out-  (G.7) Reinforcement of Multiple Openingk.is preferred
let measured in the plane containing the axes of the run andthat multiple branch openings be spaced so that their reinforce-
branch. This is subject to the following limitations: ment zones do not overlap. If closer spacing is necessary, the
following requirementshall be met. The two or more openings
(G.4.1) Minimum RadiusThis dimension shall not be less  shall be reinforced in accordancéhw(G) with a combined rein-
than 0.05d except that on branch diameters larger than NPS 30forcement that has a strength equal to the combined strength of
it need not exceed 1.50 in. (38 mm). the reinforcement that would be required for separate openings.
No portion of the cross section shall be considered as applying

(G.4.2) Maximum RadiusFor outlet pipe sizes 6 in. nominal  to more than one opening, or be evaluated more than once in a
and larger, this dimension shall not exceed 0.10d + 0.50 in. combined area.

(0.10d + 12.7 mm). For outlet pipe sizes less than NPS 6, this
dimension shall not be greater than 1.25 in. (32 mm) (G.8) In addition to the above, the manufacturer shall be
responsible for establishing and marking on the section contain-
(G.4.3) When the external contour contains more than one ing extruded outlets, the design pressure and temperature. The
radius,the radius of any arc sector of approximately 45 deg shall manufacturer’s name or trademarks shall be marked on the sec-
meet the requirements of (G.4.1) and (G.4.2) above. When thetion.

(G.6.3) AreaA is the area lying within the reinforcement
zone resulting from excess thickness available in the extruded
d outlet lip.
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104.3.3 Miters. Miter joints, and the terminology related ts = tm(1 + 0.64/r/ts tan ©)

thereto, are described in Appendix D. A widely spaced miter ) ) ) ) ) )
with (the above equation requires an iterative or quadratic solution

for tg).

104.3.4 Attachments.External and internal attachments to
shall be considered to be equivalent to a girth butt—welded joint, piping shall bedesigned so as not to cause flattening of the pipe,
and the rules of this paragraph do not apply. Miter joints, and excessive localized bending stresses, or harmful thermal gradi-
fabricated pipe bends consisting of segments of straight pipeents in the pipe wall. It is important that such attachments be
welded together, witl® equal to or greater than this calculated designed to minimize stress concentrations in applications
value may be used within the limitations described below. wherethe number of stress cycles, due either to pressure or ther-

o ) mal effect, is relatively large for the expected life of the equip-
(A) Pressure shall be limited to 10 psi (70 kPa) under the fol- pent.

lowing conditions.

O < 9Vty/r deg

) ) ) 104.4 Closures
(A.1) The assembly includes a miter weld wat» 22.5 deg,

or contains a segment which has a dimension 104.4.1 General.Closures for power piping systems shall
meet the applicable requirements of this Code and shall comply
B <6t with the requirements described in (A) or (B) below. Closure

(A.2) The thickness of each segment of the miter is not less may be made

than that determined in accordance with para. 104.1. (A) by use of closure fittings, such as threaded or welded
plugs, caps, or blind flanges, manufactured in accordance with
standards listed in Table 126.1, and used within the specified
pressure—temperature ratings, or

(A.3) The contained fluid is nonflammable, non-toxic, and
incompressible, except for gaseous vents to atmosphere.

(A.4) The number of full pressure cycles is less than 7,000

during the expected lifetime of the piping system, (B) in accordance with the rules contained in the ASME

Boiler and Pressure Vessel Code, Section |, Power Boilers,
(A.5) Full penetration welds are used in joining miter seg- PG-31, or Section VIII, Pressure Vessels, Division 1, UG-34
ments. and UW-13, calculated from

(B) Pressure shall be limited to 100 psi (700 kPa) under the fm =t + A
conditions defined in (A.2), (A.3), (A.4), and (A.5) above, in

addition to the following: where

t = pressure design thickness, calculated for the given clo-
sure shape and direction of loading using appropriate equations

(B.2) the assembly does not contain any segment which hasand procedures in Section | or Section VIIl, Division 1 of the
a dimension ASME Boiler and Pressure Vessel Code

(B.1) the angle® does not exceed 22.5 deg

B < 6t, The definition ofA and the symbols used in determintrehall
have the definitions shown herein, instead of those given in the
(C) Miters to be used in other services or at design pressuresASME Boiler and Pressure Vessel Code.

above 100 psi (700 kPa) shall meet the requirements of para. )
104.7. Attachment of a welded flat permanent closure with only a

single fillet weld is not permitted.
(C.1) When justification under para. 104.7 is based on com- ) ) ) ]
parable service conditions, such conditions must be established 104.4.2 Openings in ClosuresOpenings in closures may

as comparable with respect to cyclic as well as static loadings. P& made by welding, extruding, or threading. Attachment to the
closure shall be in accordance with the limitations provided for

(C.2) When justification under para. 104.7 is based on an such connections in para. 104.3.1 for branch connections. If the
analysis, that analysis and substantiating tests shall consider thaize ofthe opening is greater than one—half of the inside diameter
discontinuity stresses which exist at the juncture between seg-of the closure, the opening shall be designed as a reducer in
ments;both for static (including brittle fracture) and cyclic inter- accordance with para. 104.6

nal pressure. o ] )
Other openings in closures shall be reinforced in accordance

(C.3) The wall thickness;bf a segment of a miter shall not  with the requirements of reinforcement for a branch connection.
be less than specified in (C.3.1) or (C.3.2) below, depending onThe total cross—sectional area required for reinforcement in any
the spacing. plane passing through the center of the opening and normal to

) ) the surface of the closure shall not be less than the quardifly of
(C.3.1) Forclosely—spaced miter bends (see Appendix D for ynere

definition)
o5 = diameter of the finished opening, in. (mm), aras
2 =R defined in (B) above.
s =tn 2(1 - 1/R)
. . ) - 121.8 Structural Attachments
(C.3.2) For widely—spaced miters (see Appendix D for defi-
nition) 121.8.1 Nonintegral Type
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(A) Nonintegral attachments include clamps, slings, cradles, feedwater, blowoffand drain piping from the boiler to the valve
saddles, straps, and clevises. or valves required by para. 122.1 shall be as specified in the fol-
lowing paragraphs. Design requirements for desuperheater

(B) When clamps are used to support vertical lines, it is rec- spray piping connected to desuperheaters located in the boiler
ommended that shear lugs be welded to the pipe to prevent slipproper are provided in para 122.4.

page. The provisions of para. 121.8.2(B) shall apply.

(A) ltisintended that the design pressure and temperature be

(C) In addition to the provision of (B) above, clamps to sup- selected sufficiently in excess of any expected operating condi-
portvertical lines should be designed to support the total load ontions, not necessarily continuous, to permit satisfactory opera-

either arm in the event the load shifts due to pipe and/or hangetjon without operation of the over—pressure protection devices.
movement. Also, since the operating temperatures of fired equipment can
vary, the expected temperature at the connection to the fired

121.8.2 Integral Type equipment shall include the manufacturer’s maximum tempera-

(A) Integral attachments include ears, shoes, lugs, cylindrical ture tolerance.
attachments, rings, and skirts which are fabricated so that the
attachment is an integral part of the piping component. Integral
attachments shall be used in conjunction with restraints or
braces where multiaxial restraint in a single member is to be
maintained. Consideration shall be given to the localized
stresses induced into the piping component by the integral

attachments. ~ Where applicable, the conditions of para. g pe not less than that required for the expected maximum
128.8.1(C) are to apply. sustained operating pressure and temperature to which the abut-
(B) Integral lugs, plates, angle clips, etc., used as part of anted pressure part is ;ubjectfed except when one or more of .the
assembly for the support or guiding of pipe may be welded OVerPressure protection devices covered by PG—_67_.4 of Se(_:tlon
directly to the pipe provided the materials are compatible for | of the ASMFT Boner and Pressure. Vessel Cod.e is in operation.
weldingand the design is adequate for the temperature and load.!N® Stéam piping shall comply with the requirements for the
The design of hanger lugs are attachment to piping for high tem-MaXimum sustained operating conditions as used in (A) above,
perature service shall be such as to provide for differential ©F for the design throttle pressure plus 5%, whichever is greater.

expansion between the pipe and the attached lug.

(B) In a forced flow steam generator with no fixed steam and
waterline, it is permissible to design the external piping, valves,
and fittings attached to the pressure parts for different pressure
levels along the path through the steam generator of water—
steam flow. The values of design pressure and the design tem-
perature to be used for the external piping, valves, and fittings

(C) Provision shall be made for the expansion and contrac-
not{on of piping connected to boilers to limit forces and moments
transmitted to the boiler, by providing 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 vibration.

Welds shall be proportioned so that the shear stresses do
exceeckither 0.8 times the applicable S values for the pipe mate-
rial shown in the Allowable Stress Tables, or the allowable stress
values determined in accordance with para. 121.2(A), (B), or
(C). If materials for attachments have difference allowable

stress values than the pipe, the lower allowable stress value of (D) Piping connected to the outlet of a boiler for any purpose
the two shall be used. shall be attached by

121.9 Loads and Supporting Structures (D.1) welding to a nozzle or socket welding fitting

121.9.1 Considerations shall be give to the load carrying  (p.2) threading into a tapped opening with a threaded fitting
capacity of equipment and the supporting structure. This may o yalve at the other end

necessitate closer spacing of hangers on lines with extremely
high loads. (D.3) screwing each end into tapered flanges, fittings, or

) o ] valves with or without rolling or peening
121.10 Requirements for Fabricating Pipe Supports

(D.4) bolted joints including those of the Van Stone type
121.10.1 Pipe supports shall be fabricated in accordance

with the requirements of para. 130. (D.5) blowoff piping of firetube boilers shall be attached in
accordance with (D.2) above if exposed to products of combus-
PART 6 tion or in accordance with (D.2), (D.3), or (D.4 above if not so
SYSTEMS exposed.
122 DESIGN REQUIREMENTS PERTAINING TO SPE- (E) Nonferrous pipe or tubes shall not exceed NPS 3 in diam-
CIFIC PIPING SYSTEMS eter.

Except as specifically stated otherwise in this Part 6, all pro-  (F) American National Standard slip—on flanges shall not
visions of the Code apply fully to the piping systems described exceed\PS 4. Attachment of slip—on flanges shall be by double
herein. fillet welds. The throats of the fillet welds shall not be less than

. o ) . 0.7 times the thickness of the part to which the flange is attached.
122.1 Boiler External Piping; in Accordance with Para.

100.1.2(A) — Steam, Feedwater, Blowoff, and Drain Piping (G) Hub-type flanges shall not be cut from plate material.

122.1.1 General. The minimum pressure and temperature (H) American National Standard socket welded flanges may
and other special requirements to be used in the design for steanbe used in piping or boiler nozzles provided the dimensions do
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not exceed NPS 3 for Class 600 and lower and NP Zlass (A.2) For piping between the required check valve and the
1500. globe or regulating valve, when required by para. 122.1.7(B),
and including any bypass piping up to the shutoff valves in the

122.1.2 Steam Fitting bypass, the value Bfshall be not less than the pressure required

to feed the boiler.
(A) The value of P to be used in the formulas in para. 104 shall
be as follows: (A.3) The value oP in the formula shall not be taken at less

than 100 psig [700 kPa (gage)] for any condition of service or
(A.1) For steam piping connected to the steam drum or to thematerial, and shall never be less than the pressure required to
superheateinlet header up to the first stop valve in each connec- feed the boiler.
tion, the value of P shall be not less than the lowest pressure at . .
which any drum safety valve is set to blow, and the S value shall  (A-4) In @ forced flow steam generator with no fixed steam

not exceed that permitted for the corresponding saturated seanfnd Waterline, thealue ofP for feedwater piping from the boiler
temperature. to and including the required stop valve may be in accordance

with the requirements of para. 122.1.1(B).

he;g.ezr)uFot:)SSweeamsngg \Sglr\]/neei?lteeié?l E:hoenﬁggteicr)f;]e?;iré):stilea (B) TheSvalue used, except as permitted in (A.4) above,
P pv . . ’ 9hall not exceed that permitted for the temperature of saturated
pressure, except as otherwise provided in (A.4) below shall not

. steam at the maximum allowable working pressure ofdherb
be less than the lowest pressure at which any safety valve on the gp

superheater iset to blow, or not less than 85% of the lowest pres-  (C) The size of the feed piping between the boiler and the first
sure at which any drum safety valve is set to blow, whichever is required valve [para. 122.1.7(B)] or the branch feed connection

greaterand the S value for the material used shall not exceed thafjpara. 122.1.7(B.4)] shall, as a minimum, be the same as the
permitted for the expected steam temperature. boiler connection.

(A.3) For steam piping between the first stop valve and the = 122.1.4 Blowoff and Blowdown Piping. Blowoff and blow-
second valve, when one is required by para. 122.1.7, the desigmown piping are defined as piping connected to a boiler and pro-
pressure shall be not less than the expected maximum sustainedidedwith valves or cocks through which the water in the boiler
operating pressure of 85% of the lowest pressure at which anymay be blown out under pressure. This definition is not intended
drum safety valve is set to blow, whichever is greater, and the Sto apply to (i) drain piping, and (ii) piping such as used on water
valuefor the material used shall not exceed that permitted for the columns, gage glasses, or feedwater regulators, etc., for the pur-
expected steam temperature. pose of determining the operating condition of the equipment.

Requirements for (i) and (ii) are described in paras. 122.1.5 and

(A.4) For boilers installed on the unit system (i.e., one boiler 122.1.6. Blowoff systems are operated intermittently to remove
and one turbine or other prime mover) and provided with auto- accumulated sediment from equipment and/or piping, or to
matic contustion control equipment responsive to steam header lower boiler water level in a rapid manner. Blowdown systems
pressure, the design pressure for the steam piping shall be noare primarily operated continuously to control the concentra-
less than the design pressure at the throttle inlet plus 5%, or notions of dissolved solids in the boiler water.
less than 85% of the lowest pressure at which any drum safety
valve isset to blow, or not less than the expected maximum sus-  (A) Blowoff piping systems from water spaces of a boiler, up
tained Operating pressure at any point in the p|p|ng System’to and inClUding the blowoff valves, shall be designed in accord-
whichever is greater, and the S value for the material used shalRncewith (A.1) to (A.4) below. Two shutoff valves are required
not exceed that permitted for the expected steam temperature af the blowoff system; specific valve requirements and excep-
the superheater outlet. For forced—flow steam generators withtions are given in para. 122.1.7(C).
no fixed steam and waterline, the design pressure shall also be

no less than the expected maximum sustained operating pres- (A.1) The value oP_to be used in the formU|as in para. 104
sure shall exceed the maximum allowable working pressure of the

boiler byeither 25% or 225 psi (1550 kPa) whichever is less, but

(A.5) The design pressure shall not be taken at less than 1009ha|| be not less than 100 psig [700 kPa (gage)].

psig [700 kPa (gage)] for any condition of service or material. (a 2) The allowable stress value for the piping materials shall

not exceed that permitted for the temperature of saturated steam

122.1.3 Feedwater Piping at the maximum allowable working pressure of the boiler.

(A) The value oP to be used in the formulas in para. 104 shall (A.3) All pipe shall be steel. Galvanized steel pipe and fit-
be as follows: tings shall not be used for blowoff piping. When the value of
o ) ) ) ) does not exceed 100 psig [700 kPa (gage)], the fittings shall be
(A.1) For piping from the bailer to and including the required pronze cast iron, malleable iron, ductile iron, or steel. When the
stop valve and the check valve, the minimum value except value ofP exceeds 100 psig [700 kPa (gage)], the fittings shall

as permitted in para. 122.1.3(A.4) shall exceed the maximumpe stee| and the thickness of pipe and fittings shall not be less
allowable working pressure of the boiler by either 25% or 225 tnan that of Schedule 80 pipe.

psi (1550 kPa), whichever is the lesser. For an installation with

an integral economizer without valves between the boiler and  (A.4) The size of blowoff piping shall be not less than the size
economizer, this paragraph shall apply only to the piping from of the connection on the boiler, and shall be in accordance with
the economizer inlet header to and including the required stopthe rules contained in the ASME Boiler and Pressure Vessel
valve and the check valve. Code, Section |, PG-59.3 and PEB-12.
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(B) The blowdown piping system from the boiler, to and (B) The value of to be used in the Formulas in para. 104
includingthe shutoff valve, shall be designed in accordance with shall be not less than the maximum allowable working pressure
(B.1) through (B.4) below. Only one shutoff valve is required of the boiler except as provided by para. 122.1.1(B).

in the blowdown system. ) o
(C) Valve requirements for water level indicators or water

(B.1) The value oP to be used in the formulas in para. 104 columns, special gage glass and gage cock requirements, mini-
shall be not less than the lowest set pressure of any safety valvéum line sizes, and special piping configurations required spe-
on the boiler drum. cifically for cleaning, access, or reliability shall be in accordance

with PG-60 of Section | of the ASME Boiler and Press@ss¥|

(B.2) The allowable stress value for the piping materials shall Code.
not exceed that permitted for the temperature of saturated steam

at the maximum allowable working pressure of the boiler. 122.1.7 Valves and Fittings. The minimum pressure and
temperatureating for all valves and fittings in steam, feedwater,

(B.3) All pipe shall be steel. Galvanized steel pipe and fit- blowoff, and miscellaneous piping shall be equal to the pressure
tings shall not be used for blowdown piping. When the value of and temperature specified for the connected piping on the side
P does not exceed 100 psig [700 kPa (gage)], the fittings shallthathas the higher pressure, except that in no case shall the pres-
be bronze, cast iron, malleable iron, ductile iron, or steel. When sure bdess than 100 psig [700 kPa (gage)], and for pressures not
the value of® exceeds 100 psig [700 kPa (gage)], the fittings €xceeding 100 psig [700 kPa (gage)] in feedwater and blowoff

shall be steel and the thickness of pipe and fittings shall not beservice, the valves and fittings shall be equal at least to the
less than that of Schedule 80 pipe. requirement of the ASME standards for Class 125 cast iron or
Class 150 steel.
(B.4) The size of blowdown piping shall be not less than the ) )
size of the connection on the boiler, and shall be in accordance (A) Steam Stop Valveszach boiler discharge outlet, except

with the rules contained in the ASME Boiler and Pressassal safety valve or safety relief valve connections, or reheater inlet
Code. Section |. PG=59.3. and outlet connections, shall be fitted with a stop valve located

at an accessible point in the steam-delivery line and as near to

(C) The blowoff and blowdown piping beyond the required the boiler nozzle as is convenient and practicable.
valvesdescribed in (A) and (B) above are classified as nonboiler

external piping. The requirements are given in para. 122.2. (A.1) Boiler stop valves shall provide bidirectional shutoff at

design conditions. The valve or valves shall meet the require-
122.1.5 Boiler Drains ments of para. 107. Valves with resilient (nonmetallic) seats
shall not be used where the boiler maximum allowable working

(A) Complete drainage of the boiler and attached piping shall Pressure exceeds 1,035 kPa (150 psig) or where the system
be provided to the extent necessary to ensure proper operatiolesign temperature exceeds 184366'F). Valves of the out-
of the steam supply system. The pipe, fittings, and valves of anyside screw and yoke, rising stem style are preferred. Valves

drain line shall not be smaller than the drain connection. other than those of the outside screw and yoke, rising stem style
shall meet the following additional requirements.

(B) If the drain lines are intended to be used both as drains

and as blowoffs, then two valves are required and all conditions (A-1-A) Each valve shall be equipped with a position indica-
of paras. 122.1.4, 122.1.7(C), and 122.2 shall be met. tor to visually indicate from a distance whether the valve is open

or closed.

(C) When a drain is intended for use only when the boiler is
not under pressure (pressurizing the boiler for rapid drainage is
an exception), a single shutoff valve is acceptable under the fol-
lowing conditions: either the valve shall be a type that can be
locked in the closed position or a suitable flanged and bolted (A2) In the case of a sing|e boiler and prime mover installa-
connection that accepts a blank insert shall be located on thejon, the stop valve required herein may be omitted provided the
downstream side of the valve. When a single valve is used, itprime maer throttle valve is equipped with an indicator to show
need not be designed for blowoff service. whether it is opened or closed, and it is designed to withstand the

R . . . required boiler hydrostatic test.
(D) Drain piping from the drain connection, including the

required valve(s) or the blanked flange connection, shall be (A.3) When two or more boilers are connected to a common
designed for the temperature and pressure of the drain connecheader, or when a single boiler is connected to a header having
tion. The remaining piping shall be designed for the expected another steam source, the connection from each boiler having a
maximum temperature and pressure. Static head and possiblenan—holeopening shall be fitted with two stop valves having an
choked flow conditions shall be considered. Ircase shall the ample free—blow drain between them. The preferred arrange-
design pressure and temperature be less than 100 psig [700 kPaent consists of one stop—check valve (located closest to the
(gage)] and 22T (104 C), respectively. boiler) and one valve of the style and design described in (A.1)

above. Alternativelyboth valves may be of the style and design
122.1.6 Boiler External Piping — Miscellaneous Systems  described in (A.1) above.

(A.1.B) Quarter turn valves shall be equipped with a slow
operating mechanism to minimize dynamic loadings on the
boiler and attached piping.

(A) Materials, design, fabrication, examination, and erection ~ When asecond stop valve is required, it shall have a pressure
of piping for miscellaneous accessories, such as water level indi-rating at least equal to that required for the expected steam pres-
cators, water columns, gage cocks, and pressure gages, shall lmire and temperature at the valve, or a pressure rating at least
in accordance with the applicable sections of this Code. equal ta85% of the lowest set pressure of any safety valve on the
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boiler drum at the expected temperature of the steam at the (B.5) When two or more boilers are fed from a common
valve, whichever is greater. source, there shall also be a globe or regulating valve in the
branch to each boiler located between the check valve and the
(A.4) All valves and fittings on steam lines shall have a pres- source of supply. A typical arrangement is shown in Fig.
sure rating of at least 100 psig [700 kPa (gage)] in accordancel00.1.2(B). Wherever globe style valves are used on feed pip-
with the applicable ASME Standard. ing, the inlet shall be under the disk of the valve.

(B) Feedwater Valves (B.6) A combination stop and check valve in which there is
only one seat and disk, and in which a valve stem is provided to
(B.1) The feedwater piping for all boilers, except for high close the valve, shall be considered only as a stop valve, and a
temperature water boilers complying with the requirements of check valve shall be installed as otherwise provided.
(B.8) below, and for forced flow steam generators with no fixed

steam and water line complying with the requirements of (B.9) device is connected directly to the boiler without intervening

below, shall be provided with a check valve and a stop valve or .
. valvesthe feed valves and check valves required shall be placed
cock between the check valve and the boiler. The stop valve or

cock shall comply with the requirements of (C.5) below. on the inlet of the economizer or feedwater heating device.

(B.7) Where an economizer or other feedwater heating

) ) (B.8) The recirculating return line for which a high tempera-
(B.2) The relative locations of the check and stop (or cock) tyre water boiler shall be provided with the same stop valve, or
valves, as required in (B.1) above, may be reversed on a singlga|ves, required by (B.1) and (B.3) above. The use of a check
boiler—turbine unit installation. valve in the recirculating return line is optional. A check valve

o ] ) ) shall not be a substitute for a stop valve.
(B.3) If a boiler is equipped with a duplicate feed arrange-

ment, each such arrangement shall be equipped as required by (B.9) The feedwater boiler external piping for a forced flow
these rules. steam generator with no fixed steam and water line may termi-
nate up t@nd including the stop valve(s) and omitting the check
(B.4) When the supply line to a boiler is divided into branch valve(s) provided that a check valve having a pressure rating no
feed connections and all such connections are equipped withless than the boiler inlet design pressure is installed at the dis-
stop and check valves, the stop and check valves in the commortharge of each boiler feed pump or elsewhere in the feedline
source may be omitted. between the fee pump and the stop valve(s).

o
‘I Fr T T R g e
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Fig. 122.1.7(C) Typical Globe Valves

(C) Blowoff Valves constructed or installed that the lowest edge of the opening

) o through the seat is at least 25% of the inside diameter below the
(C.1) Ordinary globe valves as shown in Fig. 122.1.7(C) center line of the valve.

sketch (1), and other types of valves that have dams or pockets
where sediment can collect, shall not be used on blowoff con- (C.3) The blowoff valve or valves, the pipe between them,
nections. and the boiler connection shall be of the same size except that a

o larger pipe for the return of condensate may be used.
(C.2) Y-type globe valves as shown in Fig. 122.1.7(C)

sketch (2) or angle valves may be used in vertical pipes, or they (C.4) For all boilers [except electric steam boilers having a
may be used in horizontal runs of piping provided they are so normal water content not exceeding 100 gal (38@action—
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purpose, and portable steam boilers; see (C.11) and (C.12) (C.9) On a boiler having multiple blowoff pipes, a single
below] with allowable working pressure in excess of 100 psig master valve may be placed on the common blowoff pipe from
[700 kPa (gage)], each bottom blowoff pipe shall have two the boiler, in which case only one valve on each individual blow-
slow—-openingralves, or one quick—opening valve or cock, at the off is required. In such a case, either the master valve or the indi-
boiler nozzle followed by a slow-opening valve. All valves vidual valves or cocks shall be of the slow—opening type.
shall comply with the requirements of (C.5) and (C.6) below.
) (C.10) Two independent slow-opening valves, or a slow-

(C.5) When the value dP required by para. 122.1.4(A.1)  openingvalve and a quick-opening valve or cock, may be com-
does not exceed 250 psig [1750 kPa (gage)], the valves or cockgined in one body and may be used provided the combined fit-
cocks, if ofcast iron, shall not exceed NP% and shall meetthe o, 5 slow-opening valve and a quick-opening valve or cock, and
requirements of thapplicable ASME standard for Class 250, as provided further that the failure of one to operate cannot affect
given in Table 126.1, and if of bronze, steel, or ductile iron ne operation of the other.
construction, shall meet the requirements of the applicable stan-
dards as given in Table 126.1 or para. 124.6. (C.11) Only one blowoff valve, which shall be either a slow-
opening or quick—opening blowoff valve or a cock, is required

(C.6) When the value d? required by para. 122.1.4(A.1) is on traction and/or portable boilers.

higherthan 250 psig [1750 kPa (gage)], the valves or cocks shall
be of steel construction equal at least to the requirements of
Class 300 of the applicable ASME standard listed in Table

126.1. The minimum pressure rating shall be equal to the value
of P required by para. 122.1.4(A.1).

(C.12) Only one blowoff valve, which shall be of a slow-
opening type, is required on forced circulation and electric
steam boilers having a normal water content not exceeding 100
gal (380 liter).

(C.7) If a blowoff cock is used, the plug shall be held in place
by a guard or gland. The plug shall be distinctly marked in line (D) Safety Valves

with the passage. . .
(D.1) Safety valves, relief valves, and safety relief valves

(C.8) A slow—opening valve is a valve which requires at least shall conform to the requirements of PG-67, PG-68, PG-69,
five 360 deg turns of the operating mechanism to change fromPG-70, PG-71, PG-72, and PG-73 of Section | of the ASME

fully closed to fully opened. Boiler and Pressure Vessel Code.
Table 122.2
Boiler or Design Design
Vessel Pressure Pressure Temperature
psig kPa (gage) psig kPa (gage) F C

Below 250 1750 Note (1)
250-600 1705-4 150 250 1750 410 210
601-900 4151-6 200 400 2 750 450 230
901-1,500 6 201-10 300 600 4150 490 255
1,501 and higher 10 301 and higher 900 6 200 535 280

Note: (1) For boiler or vessel pressure(s) below 250 psig [1,750 kPa (gage)], the design pressure shall be determined invattpatand®2.1.4(B.1) but need not
exceed 250 psig [1,750 kPa (gage)].
122.2 Blowoff and Blowdown Piping in Nonboiler External (B.1) The design pressure and temperature of the blowoff
Piping piping from the pressure vessel to and including the blowoff
) valve(s) shall be not less than the vessel design conditions.
(A) From Boilers

(A.1) Blowoff piping, located between the valves described 122.3 Instrument, Control, and Sampling Piping

in para. 122.1.4(A) and the blowoff tank or other point where the (A) The requirements of this Code, as supplemented by para.

pressure is reduced approximately to atmospheric pressure anq22_31 shall apply to the design of instrument, control, and sam-

cannot bancreased by closing a valve, shall be designed for sat'_RIing piping for the safe and proper operation of the piping itself.
urated steam at the appropriate pressure and temperature i

accordance with Table 122.2. The provisions of para. (B) The term “Instrument Piping” shall apply to all valves,
122.1.4(A.3) shall apply. fittings, tubing, and piping used to connect instruments to main
piping or to other instruments or apparatus or to measuring

A.2) Blowdown piping, located after the valve described in ) L e
(A-2) PIPINg )qupment as used within the classification of para. 100.1.

para. 122.1.4(B) in which the pressure cannot be increased b
closing a valve, shall be designed for the appropriate pressure

and temperature in accordance with Table 122.2. The provisionstin (g) th?iﬁ te;mn dC??;mluzlepclint% isnrtl:rll:ggﬁleyczo en“elL\Jlra:;?iiélfllt-or
of para. 122.1.4(B.3) shall apply. gs, 9, piping P Y

hydraulically operated control apparatus, also classified in
(A.3) When design pressure of Table 122.2 can be exceedediccordance with para. 100.1, as well as to signal transmission

due either to closing of a downstream valve, calculated pressuresystems used to interconnect instrument transmitters and receiv-

drop, or other means, the entire blowoff or blowdown piping €rS-

system shall be designed in accordance with para. 122.1.4(A) or

(B), respectively. (D) The termt'Sampling Piping” shall apply to all valves, fit-

tings, tubing, and piping used for the collection of samples, such
(B) From Pressure Vessels Other Than Boilers as steam, water, oil, gas, and chemicals.
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(E) Paragraph 122.3 does not apply to tubing used in perma- (B.2) One hundred percent (100%) of the required relieving
nently closed systems, such as fluid—filled temperature respon-capacity shall be continuously available any time the system is
sive devices, or the temperature responsive devices themselvesn service.

(F) Paragraph 122.3 does not apply to the devices, apparatus, (B.3) Positive position indicators shall be provided on
measuring, sampling, signalling, transmitting, controlling, diverter or changeover valves.

receiving, or collection instruments to which the piping is con- N ) ]
nected. (B.4) Positive locking mechanisms and seals shall be pro-

vided ondiverter or changeover valves to preclude unauthorized
122.3.1 Materials and Design.The materials utilized for  or accidental operation.
valves, fittings, tubing, and piping shall meet the particular con-
ditions of service and the requirements of the applicable specifi-  (B.5) Diverter or changeover valves shall be designed for the
cations listed under general paras. 105, 106, 107, and 108 witHmost severe conditions of pressure, temperature, and loading to
allowable stresses in accordance with the Allowable StressWhich they are exposed, and shall be in accordance with para.
Tables in Appendix A. 107.

The materials for pressure retention components used for  (B.6) Provision shall be made to safely bleed off the pressure
piping specialties such as meters, tarps, and strainers in flambetween the isolated protective device and the diverter or
mable, combustible, or toxic fluid systems shall in addition con- changeover valve.

form to the requirements of paras. 122.7 and 122.8. 12262 Discharge Piping From Pressure-Relieving

122.5 Pressure-Reducing Valves Safety Devices

122.5.1 General. Where pressure-reducing valves are used,  (A) There shall be no intervening stop valve between the pro-
one or more relief devices or safety valves shall be provided ontective device or devices and the point of discharge.

the low pressure side of the system. Otherwise, the piping and . . . .
(B) When discharging directly to the atmosphere, discharge

equipment on the low pressure side of the system shall be o Z )
shall not impinge on other piping or equipment and shall be

designed to withstand the upstream design pressure. The relieP’
or safety devices shall be located adjoining or as close as practidirected awagrom platforms and other areas used by personnel.

cable to the reducing valve. The combined relieving capacity
provided shall be such that the design pressure of the low pres
suresystem will not be exceeded if the reducing valve fails open.

(C) It is recommended that individual discharge lines be
‘used but if two or more reliefs are combined, the discharge pip-
ing shall be designed with sufficient flow area to prevent blow-

122.5.2 Bypass \&lves. Hand controlled bypass valves hay- ©0ut Of steam or other fluids. Sectional areas of a discharge pipe
ing a capacity no greater than the reducing valve may be Shallnot be less than the full area of the valve outlets digigr
installed around pressure reducing valves if the downstreamtherinto and the discharge pipe shall be as short and straight as
piping is protected by relief valves as required in para. 122.5.1 possible and so arranged as to avoid undue stresses on the valve
or if the design pressure of the downstream piping system and®r valves.

equipment is at least as high as the upstream pressure. (D) Discharge lines from pressure-relieving safety devices

122.5.3 Design of Valves and Relief Deviceressure within the scope of this Code shall be designed to facilitate
reducingand bypass valves, and relief devices, shall be designeddrainage.
for inlet pressure and temperature conditions. Safety and relief
valves shall be in accordance with the requirements of para.
107.8 of this Code.

(E) When the umbrella or drip pan type of connection is used,
the discharge piping shall be so designed as to prevent binding
due to expansion movements.

122.6 Pressure Relief Piping (F) Drainage shall be provided to remove water collected

Pressure relief piping within the scope of this Code shall be above the safety valve seat.
supported to sustain reaction forces, and shall conform to the

requirements of paras. 122.6.1 and 122.6.2 (G) Carbon steel materials listed in Appendix A may be used

for discharge piping which is subjected to temperatures above
122.6.1 Piping to Pressure-Relieving Safety Devices 800°F (427C) only during operation of pressure relieving
safety devices provided that
(A) There shall be no intervening stop valve(s) between pip-
ing being protected and the protective device(s). (G.1) the duration of pressure relieving safety device opera-
tion is self-limiting
(B) Diverter or changeover valves designed to allow servic-
ing of redundant protective devices without system depressur- (G.2) the piping discharges directly to atmosphere
ization may be installed between the piping to be protected and

the required protective devices under the following conditions: __(G-3) the material allowable stresses at temperatures above

800°F (427 C) shall be taken from Section I, Part D, Tables 1A
(B.1) Diverter or changeover valves are prohibited on boiler and 1B for materials applicable to Section | and Section VIIl,
external piping or reheat piping. Division 1 of the ASME Boiler and Pressure Vessel Code.
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Steam “‘Safety” or Hot Water “Relief” Valve

INSTALLATION REQUIREMENTS FOR BOILERS

Safety or relief valves shall be installed at the top of the boiler with the spindle of the
valve in an upright vertical position. The inlet and discharge piping shall be as short and
direct as possible. Safety and relief valve set pressure and capacity are determined by
data from the manufacturer’s nameplate or stamping on the boiler.

Safety or relief valves
shall be mnstalled m an
upright vertical
PosiiHM 3% Ehown

Inlet Piping

* Safety & relief valve inlet and
iehet piping shall b equal in
dimeler

*® Sabety & relet valve inlet ancd
inket piping diameters shall be
sqqual or smaller tham the
ppeaing or port t which i is
alached an the baiker

Incorrect Installation

Safety or Relief valves
shall niet ke piped in
the horizantal pasitian
as shown ol mght
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Discharge Piping

* Dhscharge paping shall nal
resiricl the flkow from the safety or
relief valve

* Discharge piping dinmeter shall
he lhe same size of larger than the
discharge apening of the safety or
:n.'in‘.'l' '|'i||"¢'|‘."

Dastance from fhooe or
ilr gap nd grealer than
6 inches
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Steamn safety and hal water relief valves that are
instzlled on baikers shall be Jlentified with the ASME
¥, “HY or Matioma] Board YR “symhbal,
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