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APPENDIX A

The material contained in this appendix is for information purposes
only. Forms SBD-7678 and SBD-7679 are referred to in as. ILHR 41.16
and 41.23. Forms SBD-6314 and SB-5204 are referred to in s. ILHR
41.41. Copies of these forms are available from the Division of Safety and
Buildings, P.O. Box 7969, Madison, Wisconsin 53707.

Forms SB-190, R-1 and NR-1 are referred to in ss. ILHR 41.56 and
42,04. Copies of form S13-190 are available from the Division of Safety
and Buildings. Copies of forms R-1 and NR-1 are available from the Na-
tional Board, 1055 Crupper Avenue, Columbus, Ohio 43229.
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BO  UR AND PRESSURE VESSEL
INSTALLATION REGISTRATION

Irul'Ti gContreclpssha:l prepare th"a
form in v:pi' ate Fw each BOler or
p.es- iEWi,401ed

 a5 fOliant:

S41tITE: Send to: Drpalt+r •.ent of fAdwtry,
labor & I;urtun Relallons.
Safely & Bu'ld;-s DIVaToO
Box 7969, IJWison, W 153707

YELLO'Ui Send to an r. PI NK: IrotalIN's copy.

STATE OFIYISCONSIN
DEPARTMENT OF INDUSTRY, LABOR & IIVMAN RELATIONS

SAFETY AND BUILDINGS DIVISION

(Compute appropriate wtronl

BOILER:

q POKE R	 011EATING	 q MI NIATt)RE

0 PR ESSUFIE VESSEL

qNEW q USED

N.V a OF MER OR DANES: LOOATIQY OF INSTALLATiOY:

SIP EET ADDS "TS-REGISTRATION NO. 110'!11,10110

ITY:	 I IT T	 .	 2IP CODE: aAFR_SERIA— OTH Ea NO,

1{A	 OF INSTA	 —THA	 OR:	 SIG.\'ATLRE OF INSTALLER: GATE:

SIR	 T	 O	 -	 CITY:	 STATE: 6OE:
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Wuonsiqq Depar [ment9f1mustry,	 POWER PIPING INSTALLATION	 Safety and  

Seivon
REGISTRATION	

s 
Division

HumanLabor aM	 Relatiom	
P.O. r 	 9
hqa szon W07o7

(	 installing coatfactor must prepare this document forcop/dhVibu ti on as fol lolm:

White-	 Send to Deparlmentoflndustry, tabor and Human Relation, Safety and Buildings Division, P.O. Box
7969,Madison , IN1 S37e7, or City ofhRdwaukee, ifapplicable.

Yellow Sendloovmer.

fink .	 Retain fox file.
System Dwript on

User or	 ersName Intta ,"Coauac	 s Name

StreetA dress Sueat Address

Ci ty, State, 7ip Code City, State,Zp Code

nsta ateon Design  By Au =zed Inspector

Employed By

Datelospected CerL NO.

Safety Valve Settings-Power Sou rce	 capacity

3.

PSfG

Maximum MmaMe Pressure

Teat Pressvxe

Date Tested

I certify this system was installed and tested in accordance with IL14R 41.46 of the Wisconsi n Ad Wrawative Code.

Dale Installation CwMeted	 lnslaflers Signature and Title	 ice[	 SE
.Dade fctital)ztlon: Ri^isSared;

Setr-Mi to ssea

(	 I
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State of wlscunsin	 W E L D E D R E P A I R	 Safety A Buildings Division
nepartnent of lnavatry,	 P.O. Sox 7969
Labor and Dunn P.elations	 R E C O R D	 Yadison, Wiscosnta 53707

Telephones (668) 266-1909

P.apair coapleted en,

Prn,-er Poiler	 [] Heating [bile,

Prassura U-1	 Hiniature boiler

Panvfacturars

Nisconsin Reg. h-o,

Kational Boar Ka,

Serial Not	 .	 .	 .

other Not	 .	 .	 .	 .

y

Kasen 0. em's Names

Street Address Location of Fspair,

City/Tana/Pillages	 Zip Cade,

Fepair Program Not

Description of Repair - attach - additional page If needed=
(use reverse side of this page for sketch)

Hydrestatie Test PSI	 ND 
Repair made in accordance with the require^ents of the Wisconsin Department of industry,
Labor and lh an Pelations, Ulsnonsin Adainistrative Code Chapters 41-42.

The welding vas wapleted by	 Who has stet the test
requirements of Chapters 41-42,

Welding pocedura specification,

Contraotar rep. signature:
	

Dated:

I, the undersigned, have inspected the •srk described in this report ar state that this
work, to the best of my knowledge and belief, has been done in accordance with the
requiraaents or Wi g . Ada. Code Chapters ILHR 41-42. By signing this certificate, neither
the inspector nor his e.ployer makes any warranty, expressed or implied, concerning the
cork described in this report. FLrthernore, neither the Inspector nor his/her employer
shall be liahle in any manner for a" personal injury or property damage or a loss of any
kind arising fro. or connected with this inspection. The only exception is for such
liability that ray be provided in an insvrance policy which the inspector's insurance
co— —y may Sssue for the oh cot and then only in accordance with terns of that policy.

Authmri2ed Inspector Sig atvre: Cert. No 	 Employed Bys	 Dated 
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FORM R•1, REPORT OF WELOEO q REPAIR OR q ALTERATION

as ragvlred by the pfovl gons of the Nallonal Board Inspection Code
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FORM NR4 REPORT OF REPAIR 71 MODIFICATION Q OR INSTALLATION OF REPLACEMENT(S)
TO NUCLEAR COMPONENTS AND SYSTEMS IN NUCLEAR POWER PLANTS
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EXCERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION I

POWER BOILERS

1980 EDITION
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PREAMBLE

This Code covers rules for construction of power boilers,'
electric boilers,' miniature boilers' and high-temperature
water boikra c to be used in stationary senior and includes
those power boilers used in locomotive. portable. and
traction service. Reference to a paragraph includes all the
subparagrapbs and subdivisions under that paragraph.

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

The scope of iurisdiction of Section I applies to the boiler
proper and to the boiler external piping.

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

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

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

(b) the face of the Ent flange in bolted Hanged connec-
tions; or

(r) the Ent threaded joint in that type of connection; and
which extends up to and including the valve or valves
required by this Coda

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

Construction rules for materials, design, fabrication,
installation, and testing of the boiler external piping are
contained in ANSI 133IJ—Power Piping. Piping beyond the

'Power boi3tr—a boiler in which steam or other vapor is generated
It a pressure of more than I$ pal (100 kPa}
2EWtrie boner—a power boner or a Egh-temperature water boiler
]a which the sow" of hest is electricity.
'Miniature boiler—a power boner w a high•tamperstwe water
boiler in wbkh the omits specified In PM&2 are rat exceeded
4 igh-ternMatwe water boiler—a water baler intended for
operation at pressures in excess of 160 psi (1100 kka) and/or
temperatures In excess or 2W (121T).

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

The material for forced-circulation bodeM boilers with no
fixed steam and water line, and high-temperature water
boilers shall conform to the requirements of the Coda All
other requirements shall also be met except where they relate
to special features of construction made necessary in boilers
of these types, and to accessories that are manifestly not
needed or used in connection with such boilers, such as
water gages, water columns, and gage cocks.

Reheaters receiving steam which has pmsed.through part
of a turbine or other prime mover and separately fired steam
superheaters which are not integral with the boiler are
considered fired pressure vessels and their construction shall
comply with Code requirements for superheaters, including
safety devices. Piping between the &theater connections and
the turbine or other prime mover is not within the scope of
the Coda

A pressure vessel in which steam is generated by the
application of heat resulting from the combustion of fuel
(solid, liquid, or gaseous) shall be classed as a Bred steam
boiler.

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

(a) Vessels known a$ evaporators or heat exchangers.
(b) Vessels in which steam is generated by the use of heat

resulting from operation of a processing system containing a
number of pressure vessels such as used in the manufacture
ofchemicA and petroleum products.

Unfired steam boilers shall be constructed under the
provisions of Section I or Section Vill.

Expansion tanks required in connection with higb-lemper-
sture water boilers shall be construtted to the requirements
of Section 1 or Section VIII.

A pressure vessel In which an organic fluid is vaporized by
the application of heat resulting from the combustion of fuel
(solid, liquid, or gaseous) shall be constructed under the
provisions of Section 1. Vessels in which vapor is generated
incidental to the operation of a processing system, conta€n•
ing a number of pressure vessels such as used in chemical
and petroleum manufacture, are not covered by the rules of
Section I.
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PART PG
GENERAL REQUIREMENTS FOR ALL

METHODS OF CONSTRUCTION

GENERAL

PG-1	 SCOPE

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

PG2	 SERVICE L813ITATIONS

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

(a) boilers in which steam or other vapor is
generated at a pressure of more than 15 psiig (103 kPa
gage):

(b) bighdemperature water boilers intended for
operation at pressures exceeding 160 prig (1100 kPa
gage) and/or temperatures exceeding 2WF (121'C).

2,2 For services below those specified in PG-2.1 it
is intended that rules of Section IV apply; however,
boilers for such services may be constructed and
stamped in accordance with this Section provided all
applicable requirements are met.

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

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

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

(c) water temperature not exceeding 35" (177`C);
(d) steam not generated within the coil.

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

BOILER EXTERNAL PIPING
AND BOILER PROPER

CONNIZIMONS

PG-58	 OUIT.ETS AND EXTERNAL
PIPING

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

58.2 Boiler External Piping Connections to Boll-
ere. 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, PO.59.1.1.2, and PG-
59.1.1.3.

58.3 Roger External Piping. The following defines
the Code Jurisdictional Limits of the boiler external
piping systems, including general requirements,
valves, and inspection. The limits are also shown in
Fig. PG-58.3.1 and Fig. PG-58.3.2. The materials,
design, fabrication, installation, and testing shall be in
accordance with ANSI 831.1. 1977, Power Plping,
including Addenda through the Summer 1979 Adden•
da and including the applicable B31.1 Cade Cases.

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

$8.3.2 When two or more boilers are connected
to a common steam header, the connection from each
boiler having a manhole opening shall be fitted with
two stop valves having an ample free-blow drain
between them. The boiler external piping includes all
piping from the boiler proper up to and including the
second stop valve and the free-blow drain valve.
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Fig. PC_$8 J.1	 SECITON I — POWER BOILERS
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ADMINISTRATIVE JURISOKMN & TECHNICAL RESPONSIBILFIY
Boiler Proper—The ASME Boi ler and Preasute Veesal Code (ASME 3PVC1
hu total tdminktratlw Iurisd ittlon and technkal rmportaibDity (refer to
Section I Preamble, fourth pat"ph).

•^ BoRer E)ctemal Piping and Joint — The ASME SPVC hes IOtd eciminlsve•
Live )ured Iction (mandatory c4rHRc rdon by Code Symbol atampkV, ASME
Dora Forma, and AvOwrit:ed Inepectlon) of Botkt Estamal Piping and Joint.
Tn% ASME Sactlon Committee 931.E has been a OpW achnicat ntw*"blilty.
[Rehr to Swdon I Pm .M, fft, tlxtb, and ta+nnth ptrayrepha and ANSUASM E
831.1 Some, pL aph IOD.1.2A.1 Applktble ANSUASME 934 . E Editlom and
Addtnde m rafenoced In Stction I, PG -5&3.

Cm-- Na Bol larExhmaNPWrq and Joint — Not $tationlfeuitdktion is" spWkabEe
ANSIIASME 831 Codaf.

FIG. PG -5833 CODE JURISDICTIONAL LIMITS FOR PIPING — DRUM TYPE BOILERS
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GENERAL MU11"M1?f fTS	 Fig. PC-58.3,2
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ADM€NISTRATPJE JURISDICTION & TECHNWAL RESPONSIBILITY
---- Boiler Proper--The ASME Boiler and Pressure Vessel Code (ASME BPVC)

Itas total administrative jurisdiction and techn ical responsibility [refer to
Batton I Preambte, fourth paragraph).

0— Boller External Piping end Joint— The ASME BPVC has total administra-
tive jurtsdktion (mandatory ce rtifkA00n by Code Symbol stamping, ASME
Data Forma, and Authorized Inspection) of Boiler External Piping and Joint.
The ASME Section Committee 831.1 has been anigned techn ical r 4moibillty.
(Refer to Seaton I Pre amble, flfth,slxth, and seventh paragraphs and ANSIIASME
831.1 Scosoa, paragraph 1 00,1.2.A.) Applicable ANSIIASME 831,1 Editiom"
Addends are refaenwi In Sastion 1, PO-68.3.

O---	 Ne^Boller External Piping and Joint— Not Section l jurisdiction Saes ap pl icable
ANSIIASME 831 Code).

FIG. PG •5832 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCEO•FLOW STEAM GENERATOR WITH
NO FIXED STEAM AND WATER LINE
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58.3.3 Tae feedwater piping for all boilers,
except high-temperature water boilers and forced-Bow
steam generators complying with PG-58.3.5, shall
extend through the required stop valve and up to and
including the check valve except as required by PG-
58.3.4. on a single boiler-turbine unit installation the
boiler feed shutoff valve may be located upstream from
the boiler feed check valve.

If a feedwater heats or heaters meetingthe
requirements of Part PFH are installed between the
required stop valve and the bolter, and are fitted with
isolation and bypass valves, provisions must be made
to prevent the Acdwater pressure from exceeding the
maximum allowable working pressure of the piping or
feedwater heater, whichever is less. Control and
interlock systems are permitted in order to prevent
overpressure.

58.3.4 When two or more boilers are fed from a
common source, the piping shall be up to and
including a globe or regulating valve located between
the check valve required in PG-58.13 and the source
of supply. If the regulating valve is equipped with an
isolation valve and a bypass valve. the piping shall be
up to and including both the isolation valve down-
mum from the regulating valve and the shutoff valve
In the bypass.

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

58.3.6 The blowoff piping for all boilers, except
forced-Bow steam generators with no fixed steam and
wamilne, high temperature water boilers, and those
used for traction and/or portable purposes, when the
allowable working pressure exceeds 106 psi (6913 kPa)
shall extend through and including the second valve.
The blowoff piping for all traction and/or portable
boilers and for forced circulation and electric boilers
having a normal water content not exceeding 100 gal
(380 1) in required to extend through only one valve.

58.3.7 The miscellaneous piping Shall include
the piping for such items as drains, vents, surface-
blpwoff, steam and water piping for water colu mn s,
gage glasses and pressure gages, and the recirculation

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

58.3.8 Welded piping in PG-58.3.1, P0-58.3.2,
PG-58.3.3, PG-58.3.4, PG-58.3.5, P0-58.16, and P0.
58.3.7 d also subject to the requirements of PG-1134
for proper Code certification.

PC-S9	 APPLICATION WIJiREMENTS
FOR THE BOUJM PROPER

59.1 Common to Steam, Peedwater, Blowoff, and
Brain Syetemt

$9.1.1 Outlets of a boiler to which piping is to
be attached for any purpose, and which piping comes
within the Code requirements, shall met the require-
ments of PG-39 and shall be:

59.1.1.1 A tapped opening.

59.1,15 Bolted Banged joints including those
of the Van Stone type.

59.1.1.3 Welding ends of the butt or socket
wilding type-

59.1.1.4 Piping within the boiler proper may
be expanded into grooved holes, seal welded if desired.
Blowoff piping of firetube boilers shall be attached by
threading into a tapped opening with a threaded fitting
or valve at the other end if exposed to products of
combustion, or by PG-59.1.1.1 or PG-59.1.1,2 if not
so exposed (see PFT-49).

59.1.2 Steam Mahe. Provisions shall be made
for the eapamion and contraction of steam mains
connected to bogus, by providing substantial anchor-
age at suitable points, so that there shall be no undue
strain tranmti W to the boiler. Steam reservoirs shall
be used on steam mains when heavy pulsations of the
steam currents cause vibration of the boiler shell
plates.

$9.1.3 Figure PG-59.1 illustrates a typical form
of connection for use on boiler shells for passing
through piping such as feed, surface blowoff eoanec.
tions, etc., and which permits the pipes' being thread.
ed in solid from both sides in addition to the
reinforcing of the opening of the shell. The pipes shalt
be attached as provided in PG-59.1.1.

In these and other types of boilers where both
internal and external pipes malting a continuous
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FIG. PG-59.1 TYPICAL BOILER BUSHINGS

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

59.2 Requirements for Feedwater Piping. The
feedwater shall be introduced into a boiler in such a
manner that the water will not be discharged directly
against surfaces exposed to gases of high temperature
or to direct radiation from the fire. For pressures of
400 psi (2800 kPa) or over, the feedwaler inlet through
the drum shall be fitted with shields, sleeves, or other
suitable means to reduce the effects of temperature
differentials in the shell or head. Fredwater, other
than condensate returns as provided for in PG-59.3.6,
shall not be introduced through the blowoff

$9.3 Requirements for BlowoliPiping
$9.3.1 A blowoff as required herein is defined as

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

blowoffs but the pipe connections and all fittings upto
and including the first shutoff valve shall be equal at
least to the pressure requirements for the lowest set
pressure of any safety valve on the boiler drum and
with the corresponding saturated-steam temperature.

59.3.2 A surface blowoff shall not exceed 2% in.
pipe size, and the internal pipe and the terminal
connection for the external pipe, when used, shall
form a continuous passage, but with clearance be-
tween their ends and arranged so that the removal of
either will not disturb the other. A properly designed
steel bushing, similar to or the equivalent of those
shown in Fig. PG-59.1, or a Banged connection shall
be used.

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

59.34 All water walls and water screens which
do not drain back into the boiler, and all integral
economizers, shall be equipped with outlet connec-
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dons for a blowoff or drain line and conform to the 	 stop valve is not required at the inlet or the outlet of a
requirements of PO-58.3.6 or p0 .58.3.7.	 reheater or separately 

fi

red superheater.

$9.3.5 Except as p ermitted for miniature boilers
In Part PMB, the minimum size of pipe and fittings
shall be 1 in., and the maximum size sha

ll
 be 2% in.,

except that for boilers with 10D sq ft (9.3 m^ of
heating surface or less, the minimum size of pipe and
fi

ttings may be % in.

59.3.6 Condensate return connections of the
same size or larger than the size herein specified may
be used, and the blowoff may be connected to them. In
such cam the blowoff shall be so located that the
connection may be completely drained.

59.3.7 A bottom blowoff pipe when u?osed to
direct furnace heat shall be protected by fireb rick or
other heat resisting material which is so arranged that
the pipe may be inspected.

593.8 An opening In the boiler setting for a
blowoff pipe shall be arranged to provide free expan.
sign and contraction.

59A Dmim
59.0.1 Ample drains &hail be provided where

required to permit complete drainage of all piping,
superheaters, waterwelb, water screens, integral awn-
omizem high -temperature water boilers, and a

ll 
other

boiler component, in which water may collect. Piping
shall conform to the requirements of PG-58.3.6 or
PG-58.3.7.

59.4.L1 F,aeh superheater shall be equipped
with at least one drain so located as to meet effectively
provide for the proper opera tion of the apparaw&

5?.4.L2 Each high-temperatum water boiler
shall have a I in, minimum pipe size bottom drain
connection in direct connection with the lowest water
space practical for external piping conforming to FG-
58.3.7.

591 Regnieemeah for Valvaa and Fitting,. The
following requirements apply to the use of valves and
fittings in the boiler proper.

59.5.1 Steam Stop Valres
59.5.L1 Ifs. shutoff valve is used between the

boiler and its superheater, the safety valve capa ci ty on
the boiler shall comply with the requirements of PG-
67,2 and PG-70, except as provided for in PG.
59.5.1.2, no credit being taken for the safe ty valve on
the superheater, and the superheater must be equipped
with safety valve capacity as required by PO.68. A

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

DESIGN AND APPLICA'T'ION

PG-60	 REQUIR&14fTB[M FOR
[4>7SCSLLANEOUS PIPE,

VALVES, AND FTITINGS

Piping referred to in this paragraph shall be
designed in accordance with the applicable require•
meats o£ANSI B31.1.

60.1 Water Laval Indicators
60.1.1 Each boiler, except forced-flow steam

generators with no fixed steam and waterline, and
high-temperature water boilers of the forced circule
elan type that have no steam and waterline, shall have
at least one water gaga glass. Boilers operated at
pressures over 400 psi (2800 kPa) sha ll be provided
with two water gaga giasaa which may be connected
to a single water column or coenected directly to the
drum.

Two independent remote level indicators may be
used Instead of one of the two required gage glasses for
boiler drum water level iudieatlon in the cane of power
boilers with a

ll 
drum safety valves set at or above 900

psi (6200 kFa). When both remote level indicators are
in reliable operation, the gage glass may be shut off but
shall be maintained in serviceable condi tion.

When the dire" reading of gage glass water level is
not readily visible to the operator in his working arcs,
two dependable indirect indications shall be provided,
ather by transmission of the gage glass image or by
remote lava indicators.

The lowest visible part of the water gage glass shall

be at least 2 in. (51 mm) above the lowest permissible
water level, at which level there will be me danger of
overheating any part of the baler who in operation at
that level When remote level indication is provided
for the operator in lieu of the gaga glass, the same
minimum level reference "be clearly marked.

Connections from the boiler to the remote level
indicator shall be at least % in. pipe size to and
including the isolation valve and from there to the
remote level indica tof at least % in. (13 mm) O.D.
tubing. These connections shall be completely inde-
pendent of oth er connections for any function other
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than water level indication. For pressures of 400 psi
(28W kPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means to reduce temperature differentials in the shells
or heads.

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

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

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

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

The bottom mounting for water glass and for water
column if used must extend not less than 1% in. 08
mm) inside the boiler and beyond any obstacle
immediately above it, and the passage therein must be
straight and horizontal.

Tubular water glasses must be equipped with a
protecting shield.

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

Each water gage glass shall be equipped with a top
and a bottom shutoff valve of such through-flow,
construction as to prevent stoppage by deposits of
sediments. If the lowest valve is more than 7 ft (2.1 m)
above the floor or platform from which it is operated,
the operating mechanism shall indicate by its position
whether the valve is open or cloud. The pressure.
temperature rating shall be at least equal to that of the

lowest set pressure of any safety valve an the boiler
drum and the corresponding saturated-steam tempera-
ture.

Straight-run globe valves shall not be used on such
connections.

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

60.2 Water Columns
60.2.1 The water column shall be so mounted

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

603.2 The minimum sin of pipes connecting
the water column to a boiler shell be 1 in. For
pressures of 400 psi (2800 kPa) or over, lower water
column connections to drums shall be provided with
shields, sleeves, or other suitable means to reduce the
effect of temperature differentials in the shells or
heads. Water glass fittings or gage cocks may be
connected directly to the bailer.

60.2.3 The steam and water connections to a
water column or a water gage glass shall be such that
they are readily accessible for internal inspection and
cleaning. Some acceptable methods of meeting this
requirement are by providing a cross or fitting with a
back outlet at each right-angle turn to permit inspec.
tion and cleaning in both directions, or by using pipe
bends or fittings of a type which does not leave an
internal shoulder or pocket in the pipe connection and
with a radius of curvature which will permit the
passage of a rotary cleaner. Screwed plug closures
using threaded connections as allowed by PG-39.5.3
are acceptable means or access for this inspection and
cleaning. For boilers with all drum safety valves set at
or above 400 psig (2800 kPa), socket-welded plugs
may be used for this purpose in lieu of screwed plugs.
The water column shall be fitted with a connection for
a drain cock or drain valve to install a pipe of at least

in. pipe size to the ash pit or other safe point of
discharge. If the water connection to the water column
has a rising bend or pocket which cannot be drained
by means or the watercolumn drain, an additional
drain shall be placed on this connection in order that
it may be blown off to clear any sediment from the
Pipe.

60.2.4 The design and material of a water
column shall comply with the requirements of PG-42.
Water column made of cast iron in accordance with
SA-278 may be used for maximum boiler pressures
not exceeding 250 psi (1700 kPa). Water columns
made of ductile iron in accordance with SA-395 may
be used for maximum boiler pressures not exceeding
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FIG. PG-60 TYPICAL. ARRANGEMENT OF STEAM
AND WATER CONNECTIONS FOR A WATER

COLUMN

350 psi (2400 kPa). For higher pressures, steel
construction shall be used.

60.2.5 Shutoff valves shall not be used in the
pipe connections betwety a boiler and a water column
or between a boiler and the shutoff valves required for
the gage glass (PG-60.1.6), unless they are either
outslde-scww-and-yoke or level-lifting type gets valves
or stopcocks with lover permanently fastened thereto
and marked in line with their passage, or of such other
through-flow construction as to prevent stoppage by
deposits of sediment, and to indicate by the position of
the operating mechanism whether they are in open or
closed position; and such valves or cocks shall be
locked or sealed open. Where stop cocks are used they
shall be of a type with the plug held in place by a
guard or gland.

60.2,6 No outlet connections, =cpt for damper
regulator, fudwater regulator, drains, steam gages, or
apparatus of such form as does not permit the escape
Of an appreciable amount of steam or water therefrom
shall be placed on the pipes connecting a water
column or gage glass to a boiler.

60.3 Gage Glass Connections
60.3.1 Gage glasses and gage cocks that are

required by PO-60.1 and PG-60.4 and are not

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

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

60.3.1.2 When Only water gage gimses are
used, they may be mounted away from the shell or
drum and the water column omitted, provided the
following requirements are met,

60.3.1.2.1 Ilia top and bottom gags glass
fittings are aligned, supported, and secured so as to
maintain the alignment of the gage glass, and

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

60.3.1.2.3 The steam and water connections
comply with the requirements of the following PC3-
60,3.2 and P0.60,33.

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

60.3.3 The upper edge Of the water connection
to a water column or gage glass and the boiler .hall
net be above the lowest visible water level in the gage
glass. No part of this pipe connection shall be above
the point of connection at the water column.

60.3.4 An acceptable atrangemenl is shown in
Fig. PO40.

60.4 Gage Cocks. Each boiler (except thou not
requiring water level indicators per PQ-60.1.2) shall
hive three or more gage cocks located within the
visible length Of the water glass, except when the
boiler has two water glasses located on the same
horizontal lines.

Boiler not over 36 in. (910 mm) In diameter in
which the heating surface does not exceed too sq Ii
(9.3 m) need have but two gage cocks.

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

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

way typs-
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60.6 Pressure Cages
60.63 Each boiler shall have a pressure gage so

located that it is easily readable. The pressure gage
shag be installed so that it shall at all times indicate
the pressure in the boiler. Each steam boiler shall have
the pressure gage connected to the steam space or to
the water column or its steam connection. A valve or
cock shall be placed in the gage connection adja cent to
the gage. An additional valve or cock may be located
near the boiler providing it is locked or seated in the
open position. No other shutoffvalves shall be located
between the gage and the boiler. The pipe connection
shall be of ample size and arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connection shall contain a syphon or equivalent device
which wig develop and maintain a water seal that w

il
l

prevent steam from ente ring the gage tube. Pressure
gage connections shall be suitable for the maximum
a

ll
owable working pressure and temperature, but if the

temperature exceeds 406T (20M), brass or copper
pipe or tubing shall not be used. The connections to
the boiler, except the syphon, if used, sha

ll
 not be less

than r/4 in, standard pipe si ze but where steel or
wrought iron pipe or tubing is used, they sha

ll
 not be

less than Y2 in. (13 mm) inside diameter. The
minimum size of a syphon, if used, shall be 1/4 in. (6
ram) inside diameter. The dial of the pressure gage
shall be graduated to approximately double the
pressure at which the safety valve is set, but in no case
to less than I% times this pressure.

60.6.2 Each forced-low steam generator with
no fixed steam and water line shall be equipped with
pressure gages or other pressure measuring devices
located as follows:

60.6.2,1 At the boiler or superhea ter outlet
(following the last section which involves absorption
of heat); and

60.6.2.2 At the boiler or economizer inlet
(preceding any section whtch involves absorption of
heat); and

60.6,23 Upstream of any shutoff valve which
may be used between any two sections of the heat
absorbing surface.

60.6.3 Each bo
il
er shall be provided with a

valve connection at least %4  in. pipe size for the
exclusive purpose of attaching^a test gage when the
bo

il
er is in service, so that the accuracy of the bo

il
er

pressure gage can be ascertained.

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

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

PG-61	 FEEAWATER SUPPLY

61.1 Except as provided for in PG-61.2 and PG-
61.4, boilers having more than 500 sq ft (47 m2) of
water-heating surface shall have at least two means of
feeding water. Except as provided for in PG-61.3, PG-
61.4, and PG-61.5, each source of feeding shall be

capable of supplying water to the boiler at a pressure
of 395 higher than the highest setting of any safety
valve on the boiler. For boilers that are fired with solid
fuel not in suspension, and for bo

il
ers whose setting or

heal source can continue to supply sufficient beat to
cause damage to the boiler if the feed supply is
interrupted, one such means of feeding shall be steam
operated.

61.2 Except as provided for in PG-61.1, a bo
il
er

tired by gaseous, liquid, or solid fuel in suspension
may be equipped with a single means of feeding water
provided means are furnished for the shutting offof its
heat input prior to the water level reaching the lowest
permissible level estab

li
shed by PG-60.

61.3 For boilers having a water-heating surfa ce of
not more than 100N ft (9.3 m2) the feed connection to
the bo

il
er sha

ll
 not be smaller than % in. pipe size. For

boilers having a water-heating surface more than 100
sq ft (9.3 m2) the feed connection to the boiler shall
not be less than % in. pipe size.

61,4 tUgh-temperature water boilers sha
ll

 be pro-
vided with means of adding water to the bo

il
er or

system while under pressure.

61.5 A forced-flow steam genera tor with no feed
steam and water line shall be provided with a source of
feeding capable of supplying water to the-bo

il
er at a

pressure not less than the expected maximum sus-
tained pressure at the boiler inlet, as determined by the
boiler hf anufacturer, corresponding to operation at
maximum designed steaming capacity with maximum
allowable wonting pressure at the superheater outlet.
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SAFETY VALVES AND SAFETY
RELIEF VALVESer

PG-67	 BOILER SAFEPY VALVE
REQUIRlUttErB

67.1 Each boiler shall have at least ona safety
valve or safety relief valve and if it has more than Soo
sq ft (47 ml) of water-heating surface, or if an electric
Wet has a power input more than SM kw, it shall
have two or more safety valves or safety relief valves.
The method of computing the steam-generating capac-
ity of the boiler shalt be as given in A-11 Organic fluid
vaporizer generators require special consideration as
given in Pact PVG.

67.2 The safety valve or safety relief valve capacity
for each 

boiler (except as noted in Pis-67.4) shall be
such that the safety valve, or valves will discharge all
the steam that can be generated by the boiler without
allowing the press= to rise more than 6% above the
highest pressure at which any valve is set and in no
case to more thhn 6% above the maximum allowable
worddng pressure Tae safety valve or safety relief
valve capacity shall be in compliance with PG-70 but
shall not be less than the mazimum designed steaming
capacity as determined by the Manufacturer. The
required steam relieving capacity, in lb/hr ft/hr), of
the safety relief valves an a high•temperatum water
boiler shall be determined by dividing the maximum
output in Btu/hr (]d/hr) at the baler nonde obtained
by the firing of any fad for which the unit is designed
by 1000.

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

The required relieving rapacity in pounds per hour
of the safety or safety relief valves on a waste heat
boiler shag be determined by the Manufacturer. when
auxiliary Bring is to be used in combination with waste
heat recovery, the maximum output shall include the
effect of such firing in the total required capacity.

"Safety Valrn An aataeaufa prtrswre rdievia& dniae wMated by
the stuk pnm m uprtteam of the valve sad chtnCt uizad by fall.
opining pop actim It 6 used for g e car vapoe wyke

Relict Vahv An entottude prea+ase rdkNing device: LratiaW by
the static pressure urov am of the valve which opens futba with
the i=cw in promm aver the opining pressure. It is used
X-Urdy for bqw service.

Safety Rabd Valm An mtomaw ptessvre-aceuated reLe ug
deeke suifable far v e the u a safety ydvs car rend she,
depending m appLatka

When auxiliary firing is to be used in place of waste
beat recovery, the required relieving capacity shall be
based on auxiliary tiring or wane heat recovery,
whichever is higher.

69.3 One or more safety valves on the boiler
proper shall be set at or below the maximum allowable
working pressure (except u noted in PG4U). If
additional valves are used the highest pressure setting
shall not exceed the maximum allowable working
pressure by more then 39`x. The complete range of
pressure settings of all the saturated-steam safety
valves on a boller shall not exceed 1095 of the highest
pressure to which any valve is set. Pressure setting of
safety relief valves on high-temperature water boilers's
may exceed this 1095 range.

67.4 For a forced-flow steam generator with no
fixed steam and waterline, 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 shall be provided:

67.4.1 One or more power-actuated pressure
relieving volvesta shall be provided in direct communi-
cation with the boiler when the boiler is under
pressure and shall receive a control impulse to open
when the maximum allowable working pressure at the
superheater outlet, as shown in the master stamping
(PO-106.3), is exceeded. The total combined relieving
capacity of the power-actuated relieving valves shall
be not less than 10% of the maximum design steaming
capacity of the boiler under any operating condition as
determined by the Manufacturer. The valve or valves
shall be located in the pressure part system where they
Will relieve the overpressure.

An isolating stop valve of the outside-screw-and-
yoke type may be installed between the power-actu-
ated pressure relieving valve and the boiler to permit
repair& provided an alternate power-actuated pressure

3sakI, rew vatrra is Let wares serma ate more susogxtblo to
dams&e sad vg*Karmt ki lo-se, than safety vale re6r his rA m,
It is raamme+dad shat the meshnom LLorsbW working promm
of the bona cod the WM relief val" 6au-1 for bigb-kwpentare
waa bocws be selected whatsattokf btgba tbas the ,keitod
opeaving prtawre so as W mialmize the times the safety read
nt" ,nest Lit.
1elba posers=aed pressure relieving valve is om whcee
awnemmts to open a okra are luny cmtmtled by a waste of
patter (dwtwty, sir. stesm, or hydmafic) The valve may
awharge W atmoaphm or to a omtainer at borer prenum The
dlr_hsrge u}adty may be atrected by the do wttmn eoadidm%
sad such effects sh" be taken into account. If the paweractuued
presmre rt&nj valves ate dso pm dowd fa response to abet
caotrol gpl life manat tmpilm to prevent mrprestase then
be mpomive only to pun= Lod &W override say other *Mh*a

fun xkn.
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relieving valve of the same capacity its so installed as to
be in direct communication with the boiler in accor-
dance with the requirements of this paragraph.

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

67.4.2 Spring-loaded safety valves shall be pro-
vided, having a total combined relieving capacity,
including that of the power-actuated pressure relieving
capacity installed under PG-67.4.1, of not less than
100% of the maximum designed steaming capacity of
the boiler, as determined by the Manufacturer, except
the alternate provisions of PG.67.4.3 are satisfied. In
this total, no credit in excess of 30% of the total
required relieving capacity shall be allowed for the
power-actuated pressure relieving valves actually in-
stalled. Any or all of the spring-loaded safety valves
may be set above the maximum allowable working
pressure of the parts to which they are connected, but
the set pressures shall be such that when all of these
valves (together with the power-actuated pressure
relieving valves) are in operation the pressure will not
rise more than 20% above the maximum allowable
working pressure of any part of the boiler, except for
the steam piping between the boiler and the prime
mover.

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

67.0,1 The boiler shall be of no less steam-
ing capacity than 1,000,000 lb/hr (450 000 kg/hr) and
installed In a unit system for power generation (i.e., a
single boiler supplying a single turbine-generator unit).

67.4:3.2 The boiler shall be provided with
automatic devices, responsive to variations in steam
pressure, which include no less than all the following:

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

67.4.3.21 A control which overrides PG-

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

67.4.3.2.3 A direct-acting overpressure-trip-
actuating mechanism, using an independent pressure
sensing device, that will stop the flow of fuel and
feedwater to the boiler, at a pressure higher than the
set pressure ofPG.67.4.3.2,2, but less than 20% above
the maximum allowable working pressure as shown in
the master stamping (PG-106.3).

67.4.3.3 There shall be not less than two
spring-loaded safety valves and the total rated reliev-
ing capacity of the spring-loaded safety valves shall be
not less than 10%a of the maximum designed steaming
capacity of the boiler as determined by the Manufac-
turer. These spring-loaded safety valves may be set
above the maximum allowable working pressure of the
parts to which they are connected but shall be set such
that the valves will lift at a pressure no higher than
20% above the maximum allowable working pressure
as shown in the master stamping (PG-106.3).

67.4.3.4 At least two of these spring-loaded
safety valves shall be equipped with a device that
d irectly transmits the valve stem lift action to controls
that will stop the flow of fuel and feedwater to the
boiler. The control circuitry to accomplish this shall
be arranged in a "fail-safe' manner (we Note).

NOTE: " Fail-safe^ shall mean a dreviuy arranged as rithef of the
following:

(!) £rtergae to urp: 'There shun 6e at Fesat turn separate and
Independent trip circuits sewed by two power sowers, to initiate
and pertarm the trip action. One power smsce shall be a
continuously chssged do battery, 1U second sours shun be m a4-
to-&  convener connected to the do slalmt to cbssge the battery
and vapabk of performing the trip action_ The trip circuits shall be
continuously monitored for availability.

It is not mandatory to duplicate the mcelnnism that actustlly
stops the flow of fuel and feedwater.

(2) De erergW to arfp: It the ciremtt are arnaged in such a
say thst a continuous supply of power is required to keap the
ei =ts cloud and operating and such that any interrupfim of
power supply will au»ate the trip macbmism, then a single trip
circuit and single power supply will be enough to mat the
requirements of this subparagnpb.

67.4.3,5 The power supply for all controls and
devices required by PG-67.4.3 shall include at least
one source contained within the same pleat as the
boiler and which is arranged to actuate the controls
and devices continuously in the event of failure or
interruption of any other power sources.

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

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

67.4.4.2 The spring- loaded safety valves shall
be located to provide the pressure p ro tectdon requim,
ments in PG-67.4,2 or PG-67.4.3.

67.4.5 A reliable prrtsure recording device shall
always be in service and records kept to provide
evidence of conformi ty to the above requitem nm

67.5 Ali safety valves or safety relief valves shall
be so constructed that the failure of any part cannot
obstruct the free and fu ll discharge of steam and water
fmsn the valve. Safety valves shall be of the &mi
spring-loaded pap typo with seat inclined at any angle
between 45 and 90 deg. (a/4 and tr/2 rad^ Inclusive,
to the o=w line of the spindle. The ooacieat of
discharge of safety valves shall be determined by
actual steam now meaaurements at a pressure not
more than 3% above the pressure at which the valve is
ad to blow and when adjusted for blowdown in
accordance with M72- The valves shall be credited
with capadtles u determined by the provisions of PG.
69.2.

Safety valves or safety relief valv es may be used
which give any opening up to the full discharge-
capacity of the area of the Opening of the inlet of the
valve (sae P0.69.5), provided the movement of the
steam safety valve is such as not to induce lifting of
water in the boils.

Deadweight or weighted lever safety valves or safety
relief valves sha

ll
 not be used.

For high-temperature water boilers safety relief
valves shall be used. Such valv es shah have a closed
bonnet for purposes of selection the capacity rating
of such safety relief valves sha ll be expressed in terms
of actual scram flow determined on the same basis as
for safety valves. In addition the safety relief valves
shall be capable of satisfactory operation when re llav-
ing water at the saturmion temp erature corresponding
to the pressure at wbfch the valve is set to blow.

67.6 A safety valve or safety relief valve over 3 in.
(76 mm) in size, used for pressures greats titan 15
psig (100 kPa gage), shall have a flanged inlet
eoemection or a weld-end inlet connection. The
dimensions of fianges subjected to boil er pressure shall
conform to the applicable American National Stan-
dards as given in PG-42. The facing shall be similar to
those i

ll
ustrated in the Standard.

67,7 Safety valves or safety relief valv es any have
bronze parts complying with either SB-61 or SB-62.

provided the maximum allowable stresses and temper-
atures do not exceed the values given in Table PG-23.2
and shall be marked to indicate the class of material
used. Such valves shell not be used on superheater
delivering steam at a temperature over 45TF (232'C)
and 3067 (1327C) respectively, and shall not be used
for high-temperature water boilers.

PG-68	 SUPERHEATER SAFETY VALVE
MUIREMENTS

68,1 Every attached superheater sh e.11 have one or
more safety valves near the outlet. If the superheater
outlet header has a full, free, steam passage from end
to end and is so constructed that steam is supplied to it
at practically equal intervals throughout its length so
that them is a uniform now of steam through the
superheater tubes and the header, the safety valve, or
valves, may be located anywhere in the l ength of the
header.

68.2 The discharge capaci ty of the safety valve, or
valves, on an attached superheater may be included in
determining the number and size of the safe ty valves
for the boiler, provided there are no intervening valves
between the superheats safety valve and the boiler,
and provided the discharge capaci ty of the safety
valve, or valve% on the boiler, as distinct from the
superheater is at least 759'o of the aggregate valve
capacity required.

68.3 Every independently fired superheats which
may be shut off 

fr
om the boiler and permit the

superheater to become a fired prasuto vess el shall
have one or mo re safety valves having a discharge
capacity equal to 6 lb of steam per square foot (29 kg
of steam per ms) of superheats surface measured on
the side exposed to the hot gases. The number of
safety valves installed shall be such that the total
capacity is at least equal to that required.

69A Every reheater shall have one or more safety
valves, such that the total relieving capacity is at least
equal to the oraalmum steam flow for which the
reheats is designed. At least one valve shall be located
on the reheats outlet The relieving capaci ty of the
valve on the reheater outlet shall be not less than 15%
of the required total. The capacity of reheater safety
valves sha

ll

 not be included In the required relieving
capacity for the boiler and superheater.

68.5 A soot blower oonnecdon may be attached to
the same outlet from the superheater or reheat er that
is used for the safety valve connection.
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68.6 Every safety valve used on a superheater or
reheater discharging Superheated steam at a tempera-
ture over 45TF (232'C) shall have a easing, including
the base, body, and bonnet and spindle, of steel, steel

/	 alloy, or equivalent heat -resisting material.
t ? The valve sha

ll

 have a flanged inlet connection, or a
weld -end inlet connection. It shall have the seat and
disk of suitahte bat e rosive and corrosiv e-resisting
material, and the spring fu lly exposed outside of the
valve casing so that it shall be protected from contact
with the escaping steam

TABLE PG-10
MINIMUM POUNDS OF STEAM PER HOUR

PER SQUARE FOOT OF SURFACE

Ffrelube	 Walertube
Boilers 	Boilers

Boiler heating surface
Hand fired 5 6
Stoker fired 7 8
Oil, gas, or pvtverized fuel fired a 10

Waterwalt healing surface
Hard fired 8 8
Stoker fired 16 12
Oil, gas, or pulverfzed fuel fired 14 16

NOT£:
Vlheri a boiler Is fired only by a gas having a meat value not in Me%
of 200 Btu Im ft, the minlrrrFn safety va lve or safety relief valve
relirring capacity rnzy be based on the values gh^w for hand-fired
bollers above.

The minimum safety valve or safety relief valve
relieving capacity for electric bo ilers shall be 3% lb,
(l.6 kg) /hrAW input.

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

70.2 The hating surface shall be computed as
follows.

PG-70	 CAPACITY

70.1 The minimum safety valve or safety relief
valve relieving capacity for other than electric boilers,
waste heat boilers, organic fluid vaporizer generators,
and forced-flow steam generators with no fixed steam
and water line, when provided in accordance with PG-
614.3, sha

ll

 be determined on the basis of the pounds
of steam generated per hour per square foot of boiler
heating surface and waterwall heating surface, as
given in the Table P0-70.

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

70.2,2 Boiler hating surface and other equiva-
lent surface outside the furnace shall be measured
circumferentially plus any extended surface.

70.23 Waterwall heating surfa ce and other
equivalent surface within the furnace sha

ll
 be mea-

sured as the projected tube area (diameter X length)
plus any extended surface on the furnace side. In
computing the heating surface for this purpose, only
the tubes, fireboxes, shells, tubesheets, and the project-
ed area of headers need be considered, except that for
vert ical firetube steam boilers, only that portion of the
tube surface up to the middle gage cock is to be
computed. The minimum number and size of safety
valves or safety relief valves required shall be deter-
mined on the basis of the aggregate relieving capacity
and the relieving capacity marked on the valves by the
manufacturer. Where the operating conditions are
changed, or additional hea ting surface such as water
screens or waterwalls is connected to the boiler
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circulation, the safety valve or safety relief valve
capacity shall be increased, if necessary, to meet the
new conditions and be in accordance with PG-67.2.
The additional valves required on account of changed
conditions may be installed on the steam or water line
between the boiler and the main stop valve except
when the boiler is equipped with a superheater or
other piece of apparatus, in which case they may be
installed on the steam pipes between the boiler drum
and the inlet to the superheater or other apparatus,
provided that the steam main between the boiler and
points where a safety valve or valves may be attached
has a cross sectional area at least throe times the
combined areas of the inlet connections to the safety
valves applied to it.

70.3 If the safety valve or safety relief valve
capacity cannot be computed or if it is desirable to
prove the computations, it may be checked in any one
of the three following ways, and if found instt8lcient,
additional capacity shall be provided

70.3.1 By making an accumulation test, that is,
by shutting off all other steam discharge outlets from
the boiler and forcing the Brea to the maximum. The
safety valve equipment shall be sufficient to prevent an
excess pressure beyond that specified in PG-67.2. This
method should not be used on a boiler with a
superheater or rehea ter or on a high•temperetum
water boiler.

70.3.2 By measuring the maximum amount of
M that inn be burned and computing the corre•
spending evaporative capacity upon the basis of the
heating value of the fad (see A•12 through A-17).

70.3.3 By determining the maximum evaporative
opacity by measuring the feedwater, The sum of the
safety valve Capacities marked on the valves shall be
equal to or great

er
 than the maximum evaporative

capacity of the boiler. This method shall not be used
on high•tempeaatore water boilers.

PG-71 MOUMTiG

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

When not more than two valves of different sizes are

mounted singly the relieving capacity of the smaller
valve shell be not less than 30% of that of the larger
valve.

711 The safety valve or safety relief valve or valves
shall be connected to the boiler independent of any
other connection, and attached as close as possible to
the boiler, without any unnecessary intervening pipe
or fitting. Such intervening pipe or fitting shall be not
longer than the face-to-face dimension of the come•
sponding toe fitting of the same diameter lad pressure
under the applicable American National Standard
listed in PG-42 and shall also comply with PO4 and
P(339. Every safety valve or safety relief valve shall be
connected so as to stand in an upright position, with
spindle vertical. On high-temperature water boilers of
the watatube forcedcirculati0n type, the valve shall
be located at the boiler outlet.

71.3 The opening or connection between the boiler
and the safety valve or safety relief valve shall have at
least the arcs of the valve inlet. No valve of any
description shall be placed between the required safety
valve or safety relief valve or valves and the boiler, nor
on the discharge pipe between the safety valve or
safety relief valve and the atmosphere. When a
discharge pipe is used, the crowsecuonal area shall be
net less than the full area of the valve outlet or of the
total of the areas of the valve outlets, discharging
thereinto. It shall be as short and straight as possible
and so arranged as to avoid undue stresses on the
valve or valves.

All Safety valve or safety relief valve discharges
shall be so located or piped as to be carried clear from
running boards or platforms. Ample provision for
gravity drain shall be made in the discharge pipe at or
near each safety 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 stod-bodied
valves exceeding 2Y, in. size, the drain hole shall be
tapped not less than % in. pipe aim

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

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

71.4 If a muffler is used on a safety valve or safety
relief valve, it shall have sufficient outlet area to
prevent back pressure from interfering with the proper
operation and discharge capacity of the valve. The
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muffler-plates or other devices shall be so constructed
as to avoid a possibility of restriction of the steam
passages due to deposit. Mufflers shall not be used on
high-temperature water boiler safety relief valves.

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

71.5 When a boiler is fitted with two or more safety
valves or safety relief valves on one connection, this
connection to the boiler shall have a cross-sectional
area not less than the combined areas of inlet

safeconnections of all the safety valves or ty relief
valves with which it connects and shall also meet the
requirements of PG-71.3.

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

71.7 Every boiler shall have proper outlet connec-
tions for the required safety valve, or safety relief
valve, or valves, independent of any other outside
steam connection, the area of opening to be at least
equal to the aggregate areas of inlet connections of all
of the safety valves or safety relief valves to be
attached thereto. An intemal collecting pipe, splash
plate, or pan may be used, provided the total area for
inlet of steam thereto is not less than twice the
aggregate areas of the inlet connections of the attached
safety valves. The holes in such collecting pipes shall
be at least %4 in. (6 mm) in diameter and the least
dimension in any other fort of opening for inlet of
steam shall be %4  in. (6 mm).

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

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

a pressure not lower than 96% of their set pressure,
except that all drum valves instailed on a single boiler
may be set to reseat at a pressure not lower than 96%
of the set pressure of the lowest set drum valve. The
minimum blowdown in any case shall W 2 psi (14
kPa). For spring-loaded pop safety valves for pressure
between 200 and 300 psi (1400 and 2100 kPa), both
inclusive, the blowdown shall not be less than 17o of
the set pressure. To insure the guaranteed capacity
and satisfactory operation, the blowdown as marked
upon the valve (PG-69.5) sh$ll not be reduced.

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

72.2 The popping point tolerance plus or minus
shall not exceed the following-. 2 psi (14 kPa) for
pressures up to and including 10 psi (480 kPa), 3% for
pressures over 70 psi (480 kPa) up to and including
300 psi (2100 kPa), 10 psi (69 kPa) for pressures over
300 psi (2100 kPa) up to and including 1000 psi (6900
kPa), and 1% for pressures over 1000 psi (6900 kPa).

72.3 The spring in a safety valve or safety relief
valve in service for pressures up to and including 250
psi (1700 kPa) shall not be used for any pressure more
than 10% above or 10% below that for which the
safely valve or safety relief valve is marked. For higher
pressures the spring shall not be reset for any pressure
more than 5910 above or 5% below that for which the
safety valve or safety relief valve is marked.

72.4 If the operating conditions of a valve are
changed so as to require a new spring under PG-713
for a different pressure, the valve shall be adjusted by
the manufacturer or his authorized representative who
shall furnish and install a new nameplate as required
under PG- 110.

PG-72	 OPERATION

72.1 Safety valves shall be designed and construct-
ed to operate without chattering and to attain full lift
at a pressure no greater than 3% above their set
pressure. After blowing down, all valves shall close at
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0 9 9 Q PG-105	 CORE SYlI1BDL STAMPS

105.1 Each ]oiler, superheater, waterwall, and steel

FIG. PG-105.1 OFFICIAL SYMBOLS FOR STAMPS economizer to which a Code symbol is to be applied

TO DENOTE THE AMERICAN SOCIETY CF shall be fabricated by a Manufacturer of boilers,

MECHANICAL ENGINEERS` STANDARD superheaters, waterwalls, or steel economizers who is
in possession of the appropriate Code symbol stamp

(see Fig. PG-105.1), and a valid certificate of authori.
FIG. PG-105.2 OFFICIAL nation, except as otherwise provided in P0-109.
SYMBOL FOR STAMP 70
DENOTETHE AMERICAN0 165.2 Seven Code symbol stamps are shown in

SOCIETY OF MECHANICAL Figs. PG-105.1 through PG-105.4. They are defined as
ENGINEERS' STANDARD follows:

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

M—miniature boiler symbol

FIG. PG-1053 OFFICIAL stamp ........................ see Fig. PG-105A

SYMBOL FOR STAMP TO L—locomotive boiler symbol
DENOTE THE AMERICAN stamp ........................ see Fig. PG-105.1

SOCIETY OF MECHANICAL E—.electric boiler symbol
ENGINEERS' STANDARD stamp ........................ see Fig. PG-105.1

FOR WELDED PIPING A—boiler assembly symbol
stamp ........................ see Fig. PG-105.2

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

FIG. PG-105A OFFICIAL V—safety valve symbol
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN stamp ........................ see Fig. PO . 105.4

SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

Register, February, 1990, No. 410



INDUSTRY, LABOR & HUMAN RELATIONS 	 103
Appendix B

SECTION I — POWER BOILERS

PG-110 STAMPING OF SAFETY VALVES

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

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

(2) manufacturers design or type number;
(3) size—in. seat diameter—in. (the pipe size of

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

blow);
(S) B.D.—lb (blowdown--inference between

the opening and closing pressure);
(6) capacity—lb/hr (in accordance with F0.

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

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

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

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

PG-109 STAMPING OF PRESSURE
PIPING

r 109.1 When external piping, as defined in the
Preamble, is installed by welding and is fabricated by
anyone other than the Manufacturer of the boiler, the
welding. other than the qualification of welding
procedures, welders, and welding operators, shall be
done in accordance with the applicable rules of ANSI
1331.1 and by a manufacturer or contractor in posses.
sion of one of the Code symbols shown in Fig. PG-
105.1 ("S" only), Pig. PR-105.2, or Fig. PG-1053 and
who has been issued a Certificate of Authorization.
Qua0cation of welding procedures, welders, and
welding operators shall be in accordance with the
requirements of PW1.2 and Section IX. Such work
shall be inspected by an Authorized Inspector at such
stages of the work as the Inspector may elect. The
organizations which famish and install such piping
shall furnish proper Code certification (PO. 104.2) for
such piping including a Manufacturees Data Report
Form P-4A as required by PO.112.2.5 and PO.112.3.

119.2 Welded piping, included within the scope of
this Code, Over 2 hL pipe size shall be stamped with
the Code symbol, together with the manufacturees or
contractoes name and serial number. Such stamping
shall be on the pipe, valve, or fitting adjacent to the
welded joint farthest from the boiler. For piping
operating at temperatures above WIT (427'C) the
symbol may be stamped on a nameplate which is
irremovably attached by welding, provided such weld-
ing is postweld heat treated, or on a circular metal
band at least %4  in. (6 mm) thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

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

109.3 Parts of boilers, such as superheater, water-
wall, or economizer headers, or any construction
involving only welding as covered by PW-41, may be
fabricated by a manufacturer in possession of the
pressure piping symbol stamp, and so stamped and
reported on a Manufacturers' Partial Data Report

(	 Farm (Form P-4) as called for in PG-112.2.4.
i
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SEMON I — POWER BOMERS

GENERAL

PFr-1	 GENERAL PPT48	 FEED PIPING	 j

The rules in Part PFr are applicable to firetube 48.1 When a ho rizontal-return tubular boiler ex• 	 l
boilers and parts thereof and shall be used in conjunc- coeds 40 is (1000 mm) in dlameter, the feedwater
tion with the general requirements in Part PG as well shall discharge at about threeditths the length from
as with the specific requirements in the applicable the end of the boiler which is subjected to the hottest
Parts of this Section which apply to the method of gases of the furnace (except a horizonta -return
fabrication used. tubular boiler equipped with an auxiliary feodwater

heating and circulating device), above the antral rows
of tubes, The feed pipe shall be carried through 'the

PFTa44	 OPENING BETWEEN HOLLER head or shell farthest from the point of discharge of

AND SAFETY VALVE the lbedwater in the manner specified for a surface
blowoif in PG-59.3.2, and be swwAy fattened inside

The opening or connection between the boiler and the Abell above the tubes,
the safety valve sha

ll
 have at least the area of the valve

Wet. In the case of firetube boilers, the openings in the 48,2 In vertical tubular boilers the feedwater shall

boilers for safety valves or safety relief valves sha
ll
 be be introduced at a point not leis than 12 in. (300 mm)

not less than given in Table PFr-44, except firetube above the crown Aheet. When the bo
il
er is under

t>^'^	 shall not be introduced through
boilers	 used	 for waste	 beat purposes only,	 not

nedwater
the openings Or connections used for the water

equipped for direct firing, need not meat the require- c 	 the water gage glass or the gaga cocks. In
ments of Table PFr-44 provided the rated steaming

closed  systems the water may be introduced	 ugh
capacity is stamped on the bo

il
er and safety valves or any opening when the boiler is not under prressessures

safe ty relief valves of the required relieving capaci ty
are supplied such that the provisions of PG-67.2 are
satisfied. PFT-49	 BLOWOFF PIPING

After the boiler Manufacturer p rovides for the
opening required by the Code, a bushing may be 49.1 Blowoff piping of tiretube boilers which is
inserted In the opening in the shell to suit a safety -posed to products of combustion sha ll be attached

valve that will have the capaci ty to relieve 
all

by screwing into a tapped opening with provisions for
steam that can be generated in the boiler and which a screwed fitting or valve at the other end.
will meet the Code requirements. 49.2 Blowoff	 in	 of firetube boilers which is not

No valve of any description shall be placed between exposed to products of combustion may be attached
the required safe ty valve or safety re

li
ef valve or valves by any method provided in this Section except by

and the boiler, or on the discharge pipe between the expanding into grooved holes.
safety valve or safety relief valve and the atmosphere.
When a dischargo pipe is used, the cross-sectional area
shall be not less than the full area of the valve outlet or
of the total of the areas of the valve outlets discharging GENERAL
thereinto and shall be as short and straight as possible
and so arranged as to avoid undue stresses on the PEB-1	 GENERAL

valve or valves. The rules in Part PEB are app
li
cable to electric

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

PEB45	 SAFETY VALVES	 (	 .

15.1 Each elect ric boiler shall have at least one
safety valve or safety relief valve, and if it has a power
input more than 500 kW it sha ll have two or more
safe ty valves or safe ty relkfvalves.

15.2 The minimum safety valve or safe ty relief
valve relieving capacity for electric boilers shall be 3 ya

lb (1.6 kg)/hr/ kW input.

Register, February, I990, No. 410



INDUSTRY, LABOR & HUMAN RELATIONS	 105
Appendix B

`	 EXCERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION IV

HEATING BOILERS

1980 EDITION

Register, February, 1990, No. 410



106	 WISCONSIN ADMINISTRATIVE CODE
Appendix H

PREAMBLE

The rules of this Section of the Cade cover minimum
construction requirements for the design, fabrication, lastal•
lation, and inspection of steam heating, hot water heating,
hot water supply boilers which are dirmly fired with oil,
gas, electricity, coal of other solid or liquid fuels and for
operation at or below the pressure and temperature limits set
forth in this document. Similar rules for lined potable water
beaters are also included.

The rules are divided into four major Paris: Part HG,
applying to all materials of construction except as provided
for in Part HLW; Part HP, 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 lined potable water beaters Part HF is further
subdivided into Subpart HW, containing rules for welded
construction, and Subpart HB, containing rules for brazed
construction.

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

Article 3 of Part HG will be found paragraph HG-347.
Paragraphs are further subdivided into subpamgrapbs.
Major subdivisions of paragraphs are designated by three• or
four-digit numbers followed by a decimal point and a digit
or digits. Where necessary, further subdivisions are repre-
sented by letters and then by figures In parentheses. Minor
subdivisions of the paragrapbs are also represented by
letters. A reference to one of them paragraphs in the text of
the Section includes all of the applicable rules in that
paragraph. Thus, reference to HG-307 includes all the rules
in HG-307.1 throughHG•307.4.

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

When the strength of any part cannot be computed with a
Satisfactory assurance of safety, these rules provide proce-
dures for establishing its maximum allowable working
pressure.
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ARTICLE 1

SCOPE AND SERVICE RESTRICTIONS

HG-100 SCOPE

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

HG-101 SERVICE RESTRICTIONS AND
EXCEMONS

HG-101.1 Servtee Restrictions. The rules of this
Section are restricted to the following services;

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

'Whoa used ror senicas where periodic mike -up is rcqutred, the
user is cautloaed that, normally, water veattaent moat be
considered and utosny extra prosisionr for clearml are necessary.
SAs used in this Section, theermt "hat water bailers' includes
both hot aster heating bo kn and hot water supply boilem

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

(c) hot water supply boilers for operation at pres-
sures not exceeding 160 psi (1103 kPa) and/or
temperatures not exceeding 25" (121°C), at or near
the boiler outlet except as otherwise provided in HG-
101.1

HG-101.2 Exceptions. Hot water supply boilers
which are directly fired with oil, gas, or electricity are
considered outside the jurisdiction of Section 1V when
none of the following limitations is exceededt

(a) heat input of 200,000 Btu/hr (58.6 kW);
(b) water temperature of 2l0'F (99'C);
(c) nominal water containing capacity of 120 gal

(454 l) except that such hot water supply bolters shall
be equipped with safety devices in accordance with the
requirements of HG-400.2.

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

HG-400 PRESSURE RELIEVING VALVE
REQUIR ayfl lm

HG400.1 Safety Vane RegndremWnts for Steam
Boffers

(a) Each steam boiler shall have one or more
officiauy rated safety valves[ of the spring pop type
adjusted and sealed to discharge at a pressure not to
exceed 15 pxi (103 kPa). Seals shall be attached in a
meaner to prevent the valve from being taken apart
without breaking the seal. The safety valves shall be
arranged so that they cannot be rout to relieve at a
higher pressure than the maximum allowable working
pressure of the boiler. A body drain connection below
scat level shall be provided by the manufacturer and
this drain shall not be plugged during or after field
installation. For valves exceeding 2 in. (51 mm) pipe
size, the drain hole or boles shall be tapped not less
than % hL (10 mm) pipe size. For valves 2 in. (51 mm)
pipe size or less, the drain hole shall not be less than y
im (6 mm) in diameter.

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

(e) The minimum relieving capacity of valve or
valves shall be governed by the capacity marking on
the boiler called for in HG-530.

(d) The minimum valve capacity in pounds per
hour shall be the greater of that determined by
dividing the maximum Btu (joule) output at the boiler
nozzle obtained by the firing of any ftW for which the
unit is installed by 1000, or shall be determined on the
basis of the pounds of steam generated per hour per
square Coot of boiler heating surface as given in Table
H0400.1. In many cases a greater relieving capacity

I"V" bumped utety FYIvq [tilt have bee¢ tested =d 0"ZW
loce 	ax

is
eosetd	 with the rules of Secom I my be spted rat

1-0—L— oe Section W boiWL

Of Valves will have to be provided than the minimum
special by these rules. In every case, the requirement
of HG-400.l(e) shall be met.

(e) The safety valve capacity for each steam boiler
shall be such that with the fuel burning equipment
instaled, and operated at maximum capacity, the
pressure cannot rise more than 5 psi (34 kPa) above
the maximum allowable working pressure.

(n 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(c). The additional valves required, on account of
changed conditions, may be installed on the outlet
Piping provided there is no intervening valve.

HG400.2 Safety Relief Vadra Requirements for
Hot water Boilers

(a) Each hot water beating boiler 00 have at least
one officially rated pressure relief valvat set to relieve
at or below the maximum allowable working pressure
of the boiler. Each hot water supply boiler shall have
at least one officially rated safety relief valve or at least
one officially rated pressure-temperature relief valve of
the automatic resenting type set to relieve at or below
the maximum allowable working pressure of the
boiler. Safety relief valves officially rated as to capacity
shall have pop action when tested by steam. When
more than one safety relief valve is used on either hot
want heating or hot water supply bollem the addi-
tional valve or valves shall be officially rated and may
be set within a rage not to exceed 6 psi (41 kPa)
above the maximum allowable working pressure of the
boiler up to and including 60 psi (414 kPa) and 5% for
those having a maximum allowable working pressure
exceeding 60 psi (4 1:4 kPa). Safety relief valves shall be
spring loaded. Safety relief valves shall be so arranged
that they cannot be reset at a higher pressure than the
maximum permitted by this paragraph.

(b) No materials liable to fail due to deterioration
or vulcanization when subjected to saturated steam
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ARTICLE 4 — PRESSURE RELIEVING DEVICES 	 HG-400.2-H41-4003

t

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

Firetube	 Watertube
Bohr Heating Surface	 Bodefs	 Boilers

Hand fired 5 6
Stoker fired I a

Oil, gas, or puvertzed
fuel fired 8 10

Watenrall heating surface:
Hand Bred 8 8
Stoker Wed 14 12
Oil, gas, or pulverized

Nel fired 14 16

NOTES:
nl When a boiler is fired only by a gas having a teat value not In

excess of 20O 8talw ft, the minFmum safety valves or safety
renef valve relieving capacity may be based on the values given
for hand fired boilers abaee.

(2) The minlmum safety valve or safety relief valve relieving capacity
toe electric boilers shall be 3s1z I4thelkW lrP4

(3) for heating surface delerminatlon, see W3403,

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

(e) No safety relief valve shall be smaller than s/4 in.
(19 mm) nor larger than 4%.in. (114 mm) standard
pipe size except that boilers having a heat input not
greater than 15,000 Btu/hr(4395 W) may be equipped
with a rated safety relief valve of i4-in. (13 mm)
standard pipe size. The inlet opening shall have an
inside diameter approximately equal to, or greater
than, the seat diameter. In no case shall the minimum
opening through any part of the valve be less than
in. (6 mm) in diameter or its equivalent area.

(d) The required steam relieving capacity, in
pounds per hour, of the pressure relieving device or
devices on a boiler shall be the greater of that
determined by dividing the maximum output in Btu
(joules) at the boiler nozzle obtained by the firing of
any fuel for which the unit is installed by 1000, or
shall be determined on the basis of pounds of steam
generated per hour per square foot of boiler heating
surface as given in Table HG-400.1. In many uses a
greater relieving capacity of valves will have to be
provided than the minimum specified by these rules.
In every case, the requirements of HG400.2(f) shall
be met.

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

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

60 Safety relief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel burning equipment installed and operated at
maximum capacity, the pressure cannot rise more
than 10010 above the maximum allowable working
pressure. When more than one safety relief valve is
used, the overpressure shall be limited to 109o' above
the set pressure of the highest set valve allowed by
HG-400.2(a).

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

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

(b) High-Temperature Water to Wafer Heat fix.
changer. 2 When high temperature water is circulated
through the coils or tubes of a heat exchanger to warm
water for space heating or hot water supply, within the
service limitations set forth in H0-101, the heat
exchanger shall be equipped with one or more
officially rated safety relief valves, set to relieve at or
below the maximum allowable working pressure of the
heat exchanger, and of Sufficient rated capacity to
prevent The heat exchanger pressure from rising more
than 10% above the maximum allowable working
pressure of the vessel.

(c) High-Temperature Water to Steam Heat Ex-
changer. 2 When high-temperature water is circulated
through the coils or tubes of a beat exchanger to
generate low-pressure steam, within the service limita-
tions set forth in HG-101, the heat exchanger shall be
equipped with one or more officially rated safety
valves, set to relieve at a pressure not to exceed 15 psi
(103 kPa), and of sufficient rated capacity to prevent
the heat exchanger pressure from rising more (ban 5
psi (34 kPa) above the maximum allowable working
pressure of the vessel. For heat exchangers requiring
steam pressures greater than 15 psi (103 kpa), refer to
Section I or Section VIII, Division 1.

'Suggested installation piw6ces for the secondary side of heat
ezchwgem
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-402 DISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF 	 t
VALVES

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

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

ENGINEERS' STANDARD

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

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

(b) manufacturees design or type number;
(c) size	 in. (the pipe size of the inlet);
(d) pressure	 psi (the pressure at which it is

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

Btu/hr in accordance with HG4O2.3;
(1) year built or alternatively, a coding may be

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

(g) ASME symbol as shown in Fig. 1104O2.

UG-406 VALVE REPLAC1MM

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

HG-600 FOR STEAM HEATING BOILERS

HG•601 MANI GAGES

(e) Each steam boiler shall have a steam gage or a
compound steam gage connected to its steam space or
to its water column or to its steam connection. The
gage or connection shall contain a siphon or equiva-
lent device which will develop and maintain a water
seal that will prevent steam from entering the gage
tube. The connection shah be so arranged that the
gage cannot be shut off from the boiler except by a
cock placed in the pipe at the gage and provided with
a tee- or lever-handle arranged to be parallel to the
pipe in which it is located when the cock is open. The
connections to the boiler shall be not less than % in. (6
mm) standard pipe size, but where steel or wrought
iron pipe or tubing is used, they shall be not less than
t/a in. (13 mm) standard pipe size. The minimum size
of a siphon, if used, shall be 1/4 in. (6 mm) in inside
diameter. Ferrous and nonferrous tubing having inside
diameters at least equal to that of standard pipe sizes
listed above may be substituted for pipe.

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

HG-602 WATER GAGE GLASSES

(a) Each steam boiler shall have one or more water
gage glasses attached to the water column or boiler by
means of valved fittings not less than % in. (13 mm)
pipe size, with the lower fitting provided with a drain
valve of a type having an unrestricted drain opening
not less than t/4 in. (6 mm) in diameter to facilitate
cleaning. Gage glass replacement shall be possible

tM equipment to be installed prior to operation.

A

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

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

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

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

NOTE: Transparent material other than glass may be wed far the
mater gage prodded that the material will cma n treaspumt and
has proved suitable for the pressure. temperature, and corrosive
oorARiow apected in sen'ice,

(c) In electric boilers of the submerged electrode
type, the water gage glass shall be so located to
indicate the water levels both at startup and under
maximum steam load conditions as established by the
manufacturer.

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

rpl	 pk of a rationally recognized standard is ANSI 221.13,
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SEMON IV — PART HO

electrical power cutoff so located as to automatically
cut off the power supply before the surface of the
water falls below the top of the electrical resistance
heating elements.

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

HG-603 WATER COLUMN AND WATER
LEM CONTROL PIPES

(a) The minimum size of ferrous or nonferrous
pipes connecting a water column to a steam boiler
shall be 1 ins (25 mm). No outlet conncotions, except
for damper regulator, feedwater regulator, steam
gages, or apparatus which does not permit the escape
Of any steam or water except for manually operated
blowdowaa, sball be attached to a water column or the
piping connecting a water column to a boiler (see HO.
705 for introduction of feedwater into a boiler). If the
water colttt m gage glasa, low-water Mcutoff, or
other water level oontroi device is connected to the
boiler by pipe and fittings, no shutoff valves of any
type shall be placed in such pipe, and a crass or
equivalent fitting to which a drain valve ard piping
may be attached shall be placed in the water piping
connection at every right angle tarn to facilitate
cleaning. The water column drain pipe and valve shall
be not less than % in. (19 mm) pipe size.

(b) The steam connections to the water column of a
horizontal firembc wrought boiler shall be taken from
the top of the shell or the upper part of the head, and
the water connection shall be taken from a point not
above the center line of the shall. For a cart iron
boiler, the steam connection to the water column shall
be taken from the top of an end section or the top of
the steam header, and the water onnection shall be
made on an end section not less than 6 in. (152 mm)
Wow the bottom connection to the water gaga glass.

HG-604 PRESSURE CONTROL

Each automatically fired steam Moiler shall be
protected from overpressure by two pressure-operated
controls.

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

fb) Each individual steam boiler or each system of
commonly connected steam boilers shall have a
control that will cut bff the fuel supply when the
pressure reaches an operating limit, which shall ba less
than the maximum allowable pressure.

(e) Shutoff valves of any type shall not be placed in
the steam pressure connection between the boiler and
the controls described in (a) and (b) above. Theca
controls shall be protected with a syphon or equivalent
means of maintaining a water seal that will prevent
steam from entering the eontroL The connections to
the boiler shall not be leas than t/x tn. (6 mm) standard
pipe size, but when steel or wrought iron pipe or
tubing is used, they shall not be text than % ins. (13
mm) standard pipe sue. The minimum size of a
syphon shall be Y4 in. (6 mm) standard pipe size or %
in. (10 mm) O.D. nonferrous tubing.

HG-M5 AUTOMATIC LOW-WATER FUEL
CUTOFF AND/OR WATER
FEEDING DEVICE

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

(b) Such a AW cutoff or water feeding device may
be attached directly to a boiler. A fuel cutoff or water
feeding device may also be installed in the tapped
openings available for attaching a water glass direct to
a boiler, provided the connections are made to the
boiler with nonferrous tea or Y's not teat than % ice.
(13 trim) pipe size between the boiler and the water
glass so that the water glass is attached directly and as
close as possible to the boiler, the run of the tee or Y
shall take the water glass fittings, and the side outlet or
branch of the tee or Y shall take the fuel cutoff or
water feeding device. The ends of all nipples shall be
reamed to full-size diameter.

(c) Fuel cutoffs and water feeding devices embody-
ing a separate chamber shall have a vertical drain pipe
and a blowoff valve not less than % in. (19 mm) pipe
sirr, located at the lowest point in the water equali zing
pipe connections so that the chamber and the equaliz•
ing pipe can be flushed and the device tested.
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ARTICLE 6 — INSTRUMENTS, RTTINGS, AND CONTROLS	 SG.61"G-632

C^

HG-610 FOR HOT WATER BOILERS

HG•611 PRESSURE OR ALTITUDE GAGES

(a) Each hot water boiler shall have a pressure or
altitude gage connected to it or to its flow connection
in such a manner that it cannot be shut of from the
boiler exc

ept by a cock with tee or lever handle, placed
on the pipe near the gage. The handle of the cock shall
be parallel to the pipe in which it is located when the
cock is open.

(b) The scale on the dial of the pressure or altitude
gage sha

ll
 be graduated approximately to not less than

1% nor more-than three times the pressure at which
the safety relief valve is set.

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

HG-612 THERMOMETERS

Each hot water boiler shall have a thermometer so
located and connected that it shall be easily readable
when observing the water pressure or altitude. 'Ilse
thermometer sha

ll 
be so located that it shall at all

times indicate the temperature in degrees Fahrenheit
of the water in the boiler at or near the outlet.

HG-613 TEMPERATURE CONTROL

Each automatica
ll
y tired hot water boiler shall be

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

(a) Each individual automatically fired hot water
boiler shall have a safety limit control that will cut of
the fuel supply to prevent water temperature from
exceeding the maximum allowable temperature of
250'F (121'C) at the bo

il
er outlet. This water tempera-

ture safety control shall be constructed to prevent a
temperature setting above 250'F (12 VC),

(b) Each individual hot water bo
il

er or each system
of commonly connected boilers without intervening
valves shall have a control that wi

ll
 cut off the fuel

supply when the water temperature reaches an operat-
ing limit, which shall be less than the maximum
allowable temperature.

HG-614 LOW-WATER FUEL CUTOFF

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

cuto ff which has been designed for hot water servi ce,
and it sha

ll
 be so located as to automatically cut off

the fuel supply when the surface of the water falls to
the level estab

li
shed in (b) below (see Fig. HG-7012).

(b) As there is no normal waterline to be main-
tained in a hot water heating boiler, any location of
the low-water fuel cutoff above the lowest safe
permissible water level estab

li
shed by the boiler

manufacturer is satisfacto ry.
(c) A coil-type boiler or a watertube boiler with

beat input greater than 400,000 Btu/hr (117.2 kW)
requiring forced circulation to prevent overheating of
the coils or tubes shall have a flow-sensing devi ce
installed in the outlet piping in lieu of the low-water
fuel cutoff required in (a) above to automatica

ll

y cut
off the fuel supply when the circulating flow is
interrupted.

HG-620 FOR ALL BOILERS

HG-621 INSTRUNtENTS, FITI"!PIGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACKETS

Any or all instruments, fittings, and controls re-
quired by these rules may be installed inside of boiler
jackets provided the water gage on a steam boiler is
accessible without the use of tools and p rovided the
water gage and pressure gage on a steam boiler or the
thermometer and pressure gage on a water bo

il

er are
visible through an opening or openings at all times.

HG-630 ELECTRIC WIRING

HG-631 ELECTRICAL CODE
COMPLIANCE

All field wiring for controls, heat generating appa-
ratus, and other appurtenances necessary for the
operation of the boiler or boilers should be installed in
accordance with the provisions of the National Elec-
t ric Code and/or should comply with the applicable
local electrical codes. All boilers supplied with factory
mounted and wired controls, heat generating appa-
ratus, and other appuncriances necessa ry for the
operation of the boilers should be installed in accor-
dance with the provisions of the nationally recognized
standards such as listed in footnote I of HG-610.

HG-632 TYPE CIRCUITRY TO BE USED

Whether field or facto ry wired, the control circuitry
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shall be positively grounded sad sha g Operate at 150 V
or less. One of the two following systems may be
employed to provide the control circuit:

(a) 7ka-A?re Nominal 120 YSysrem With Separate
Equipment Ground Conductor

(1) This system shall consist of the Ilse, neutral,
and equipment ground conductors. The control panel
frame and associated control circuitry metallic enclo.
sures shag be electrically continuous and be bonded to
the equipment ground conductor.

(2)The equipment ground conductor and the
neutral conductor shag be bonded together at their
origin in the elt Wod system as required by the
NCa

(3) The tine side of the control circuit shag be
provided with a time delay Arse sized as small as
practicable.

(b) I1vo-Wire Nomlrwl 120 V Sysrem Obtained by
Using an Isolation Transformer

(1) The two-wire control citoalt shall be obtained
from the secondary side of an isolation transformer,
Ono wire from the secondary of this transformer shag
be efeatriugy mtlnuous and shag be bonded to a
convenient cold water pipe, All mets gio enclosures of
control compmente shag be securely bonded to this
gmud control cireult wire. The primary side of the
isolation transformer wig normally be a two-wire
source with a potential of 230 or 208 V or 440 V.

f2) Both aides of the two-wire primary circuit
shag be Rued. The hot leg on the load side of the
isolation transformer sha g be tbsed as Sasso as
practicable and in no case fumed above the rating of the
isolation transformer.

HG-a3 I.I dTT CONTROLS

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

sin Appaodiz H.

HG-634 SHIM)OWN SWTMCHES AND
CIRCUIT BREAKM

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

HG-640 CONTROLS AND HEAT
GENERATINO APPARATUS

(a) Oil and get-find and electrically heated boilers
should be equipped with suitable primary (dams
safeguard) safety controls, safety limit switches, and
burners or electric elements as required by a rationally
teoognkocl standard.a

(b) The symbol of the certifying Organ€rudoaa
which has Investigated such equipment is having
complied with a nationally recognized standard shag
be af9xed to the equipment and shall be considered as
evidence that the unit was manufactured in actor•
dance with that standard.

'Esacaplas of tbw nadouDy raosaind madardl are
Amorkm Nadmal Standards 7.21.03. Caetnl IlL*adaa Gas

Appdaneu, Voivma L Storm and Ha wear BoDas,....___.
Amrko National Standards M.17. Damatla Ga Coeirrim

tsarmma
UaduvrMW Ubxuatia. Inc., UL 2% Suaduds for Safety,

w Berms.
Uadwrsitef tibontaiw tae, UL 573. Ekotrio Space

Hatifl o P4dpmeat.
UadawriUW Labotuodee, tae., UL 726, standards for Safety.

Ga A W Roflr Asaam tBm.
Underwritaf' Ltbaatorkc tan, UL 747, Standaafr for Safely

cannff"—ta '-`•r ch-Hailns WPM4a
eA owftaa orpaindm V me that wovida sedate tatFaa.
aamiaadoq and each= prooedmm tmdw wtibihbed. oadooa ây
efooplmd steadards aM that is *mVtabte to tea mhoridm
having
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-100 INSTALLATION REQUIREMENTS,
ALL BOILERS

HG-701 MOUNTING SAFETY AND
SAFETY RELIEF VALVES

KG-701,1 Permissible Mounting. Safety valves
and Safety relief valves shall be located in the top or
side' of the boiler. They shall be connected directly to
a tapped or Ranged opening in the boiler, to a lltting
connected to the boiler by a short nipple, to a Y•bose,
or to a valveless header connecting steam or water
outlets on the soma boiler. Col] or header type toilers
shall have the safety Volvo or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety relief valves shall be Installed with their spindles
vertical. The opening or connection between the boiler
and any safety valve or safety relief valve shall have at
least the area of the valve inlet.

HG701.2 Requirements for Common Connec-
tiona for Two or More Valves

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

(b) When a Y-base is used, the inlet area shall be
not leas than the combined outlet areas. When the size
or the boiler requires a safety valve or safety relief
valve larger than 41/2 in. (114 mm) in diameter, two or
more valves having the required combined capacity
shall be used. When two or more valves are used on a
boiler, they may be single, directly attached, or
mounted on a Y-base.

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

sloe top or side of the boiler shall mean the highest practicable
part of the boiler proper but in no case shall the safety valvts or
safety reaef vibes be located on the boiler blow the lowest
permjmbk water level.

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

HG701.5 Use of Shutoff Valves Prohibited. No
shutoff of any description shall be placed between the
safety or safety relief valve and the boiler, or on
discharge pipes between such valves and the atmo-
sphere.

HG701.6 Safety and Safety Relief Valve Dis-
charge Piping

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

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

HG-703 PIPING

HG703,1 Provisions for Expansion and Contree-
don, Provisions shall be made for the expansion and
contraction of steam and hot water mains connected
to boilers by providing substantial anchorage at
suitable points and by providing swing joints = when

sRegardless of type of rotation ut4 the ttsm "Suits; iotnts"
mesas armge a of pi sad fittings, sock u illuslreted in
F&L HO•lUl.l seed 116-7012, which allow she pipleB to expand
without imposing exceu ve foree on the boiler.

i
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itaam supply maim

HG•7 f 0A
Make this pipe same rite as broiler outiat-
offut to Naar Rw outlet and permit rtrsight
ver tical drop

AWE safety valve

bal lot Stith two
rstvm oWk p

capped er

plugged T

IM 4

Foedvnter ra:um pump	 return loop connection—
discharge aWng may	 sham nipple and t€0dp. aibow,
be connected direct to	 not lanes than lowrat parmlosib€a
holes sebum header as	 watef lavesunder soma drevnr 	 Ai
stan tea a eonneafon to	 \tfl\\a
rshrm bop near broiler	 ^ctM ss\sM	 *The term brgwff whv es wM in this
wa[aram may suss 	 ^e\a 	SW$on means ail blov otf v*fM.
waw "r.nw"a1; drain wires, and pipe cormsctions1^cs`at\\na

©	 vsr-a d€rrhtafan depends
on bolter des ign

Qreturn header

to boiler

NOTES:
(t) Retu

rn
 loop oonnsctlon was dedgned to allminete necessity of check va lves on grayhy retu rn

syatem tae, ta rt In some focalWea a check veto Is a legal rmuirarnem.
(2) When pump discharge piping exceeds 25 1% install swing check vahtes st pump discharge.
(3) If pump discharge Is looped above normal broiler waterline, #retail s spring-loaded cheat va lve

at tetuml header and at pump discharge.
(4) Whets supply pressures are adequate, makeup water may be €mroduced dlfeclly to a boiler

thr"h an independent connection Sea HG-705.
46) Retu rn connections shown for a multiple boiler inatallatlon may not always [nsurs that the

system will operate properly. In order to maintain proper water levels in mtlillple boiler installs-
Vote, it may be necessa ry to install supplementa ry con trofs or su itable devices.

FIG. HG-7011 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS IN BATTERY
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ARTICLE 7 — INSTALLATION REQUIREMENTS	 Fig. HG-703.2

manual air vent, if used

expansion tank

	

healing fuwy	
O--tTs--	

alternate makeup water
feed to rygarn

drain vshra with wftable Vans

I

See HG

	

. 7 1 DA	 -
pressure-reducing

de	

manual	
vaMa

air vent
m anual air vent 	 F

co—on sgWy hear

	

alternate , lowwater	 ^,. manualal vent	 manual air %vnt
cu toff location ( NOte l)

air controt Connectlon
to Wier	 alternate low water

	

ASME relief vahra	 cutoff location (Note 1)

	

ralapeo	
I,. 

open drainplug

/

ged

1 

T's

	

healingsystam / I	 -I^^_ 11^^ ^^r'1 4 a o-TS^

 ...up 

water to system

	

r^\ common raturn	 preuure^educing valve

I/
	

SeeHG7f0A header Mote;

Bailer with Two Return Openings 	 7'	 Boily with One Retun Opening

blowolf valve (Note 3) 	 Nowoffll valve (Note 31

NOTESi
(1) Reeomnsended control, See HG-614. Acceptable shutoff valves or rocks in the connecting

piping may Ise installed for cormnlence of control testing and/or service.
(2) The common return header stop "MI may be located on eWher side of the heck valves.
(3) The term blots iff va1M as used 1n lh{s Section means all blowoff vahres, drain Yams, and

pipe connectlons

FIG. HG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BOILERS IN BATTERY
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boilers are installed in batteries, so there will be no
undue strain transmitted to the boilers. Sea Figs. HO-
703.1 and HG-703.2 for typical schematic arrange-
ments of piping incorporating strain absorbing joints
for steam and hot water heating boilers.

HG-7031 Return Pipe Connections
(a) Tha return pipe connections of each boiler

supplying a gravity return steam heating system shall
be so arranged as to form a loop substantially as
shown in Fig. HO-103A so that the water in each
boiler cannot be forced out below the safe water level.

(b) For hand-fired boilers with a normal grate line,
the recommended pipe sixes detailed as "A" in Fig.
HO-703.1 are 1 ryz Im (38 mm) for 4 aq ft (0.0037 m2)
or less firebox area at the normal grata line, 2% its. (64
mm) for areas more than 4 sq ft (0.0037 m s) up to 14.9
sq ft (0.138 m2, and 4 in. (102 mm) for 15 sq it (0.139
m2) or more.

(e) For automatka,11y fired boikrs wbkh do not
have a normal grate line, the recommended pipe sizes
detailed as "A" In Fig. Ht3-703.1 are 1% ice. (38 mm)
for boilers with minimum safety valve relieving
capacity 250 lb/hr (1130 kg/hr) or teas, 2% in. (64
mm) for boilers with minimum safety valve relieving
capacity from 251 to 2000 ThAr (1137 to 9060 kg/hr)
inclusive, and 4 in. (102 nun) for boilers with more
than 2000 lb/hr (9060 kg/hr) minimum safety valve
relieving capacity.

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

HG-705 FE®lWATER CONNECTIONS

(a) Feedwater, makeup water, or water treatment
&hall be introduced into a boiler through the reMm
piping system. Alternatively, makeup water or water
treemtent may be introduced through an independent
conneatfom The water flow from the independent
connection shall not discharge directly against parts of
the bolls exposed to direct radiant heat from the Bra
Makeup water or water treatment shall not be
introduced through openings or connections provided
for inspection or cleaning, safety valve, safety relief
valve, blowoff, water column, water gage glass, pres-
Sure gage, or temperature gaga

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

TABLE HG-709.1
EXPANSION TANK CAPACITIES FOR GRAVITY

HOT WATER SYSTEMS
Based on two-p€pe system with average operating water

temperawre 170°F, using cast iron column radlation
with heat emission rate 150 Btu/hr sq R equlvalem

direction radlatlon

[rea	 Ewkwm Tart Capae€ty,
(Weft Radis W l sq ft gat

up to	 350 18
UP to	 450 21
Up to	 650 24
Up to	 900 30
Up to 1100 )5
Up to 1400 40
up to 1600 2-38
Up to 1800 2-30
Up to 2000 2.35

Up to 2480 2-40

NOTE
(1) For syrtanrs with mare than 2400 sq ft of tnst" 40*akat

dL-W utter radttuom the regifred upac€ty of the oahtat tank
shwa be 4tereased on the paste of 10 rink capacttyl33 sq R of
"*Uotw eQuirattet &Ict mdtalkn,

HC-707 OIL HEATERS

(a) A heater for oil or other liquid harmful to boiler
operation shall not be installed directly in the steam or
water space within a boiler.

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

HG709 PROVISIONS FOR THERMAL
EXPANSION IN HOT WATER
SYSTEMS

All hot water heating system$ incorporating hot
water tanks or fluid relief columns shaft be so installed
as to prevent f vexing under normal operating condi-
tion9.

14G.709.1 Systesta With Opm Expmefoo Tank,
If the system Is equipped with an open expansion tank,
an indoor overflow from the upper portion of the
expansion tank shall be provided in addition to an
open vent, the indoor overflow to be carried within the
building to a suitable plumbing fixture or the base
mant.

HG-7091 Closed Type Systems. If the system is
of the closed type, an airtight tank or other suitable air
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TABLE HG-709.2
EXPANSION TANK CAPACITIES FOR FORCED

HOT WATER SYSTEMS
Based on average opera(IN water temperature 195°f,
a 011 pressure 12 psl9, and maximum operating pressure

30 pstg

System V&rrm t	 Tank Capacity,
gat	 gat

loo is
200 34
300 45

400 60

500 75
1000 150
2000 300

MOTE:
il) Inck)des vol water rn bailer, radlatlon, aM p`,ptn9, mt

k5 k ing expardIm tart. A procedure for estle-UN system
vok4" aM for determining exp&wlon tank sizes for other design
coedAWa may be retemd to In chapter 10 of the 1964 WtW
of the ASHRAE Gsrlde and Data Book AWp catWd.

cushion shall be installed that will be consistent with
the volume and capacity of the system, and it shall be
suitably designed for a hydrostatic test pressure of 2%
times the allowable working pressure of the system.
Expansion tanks for systems designed to operate above
30 psi (207 kPa) shall be constructed in accordance
with Section V1I1, Division t. Provisions shall be
made for draining the tank without emptying the
system, except for prepressurized tanks.

HG709.3 Ailnimum Capacity of Closed Type
Tank. The minimum capacity of the closed type
expansion tank may be determined from Tables HG-
709.1 and HG-749.2 or from the following formula
where the necessary information is available:

ye = €(0.00041T - 0.0466)Vr)!((Pa1P) - (PalPo)l

where
V, = minimum volume of tanks, gal
V, = volume of system, not including tanks, 0
T = average operating temperature, F

Pa = atmospheric pressure, psi
P/ = 911 pressure, psi
Pa = maximum operating pressure, psi

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

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

HG-710 STOP VALVFS

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

HG-710.2 For Single Hot Water Heating Boilers
(a) Stop valves shall be located at an accessible

point in the supply and return pipe connections as
near the boiler nozzle as is convenient and practicable,
of a single hot water heating boiler installation to
permit draining the boiler without emptying the
system.

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

HG-710.3 For Afultiple Boiler Installations. A
slop valve shall be used in each supply and return pipe
connection of two or more boilers connected to a
common system. See Figs. HG-703.1 and HG-7012.

HG-710.4 Type of Stop Valve(s)
(a) All valves or cocks shall conform with the

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

(b) The minimum. pressure rating of all valves or
cocks shall be at least equal to the, pressure stamped
upon the boiler, and the temperature rating of such
valves or cocks, including all internal components,
shall be not less than 2507 (121'G).

(c) Valves or cocks shall be Banged, threaded or
have ends suitable for welding or brazing.

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

(e) All valves or cocks shall have tight closure when
under boiler hydrostatic test pressure.
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HG-710.5	 Identification of Stop Valves by Tags. TABLE HG-715
When stop valves are used, they shall be property SRE OF BOTTOM BLOWUP PIPING
designated substantially as follows by tags of metal or AND VALVES

other durable material fastened to them:
fSay VAIn - Nofeber f)ppl Safety or Safety ReitefaYaaW Capacity,	 V 

- Ib of stramlhr (Note 4211	 Stat, )fa

1.b Not Ckm Without Also
00tins Rehm Valve- (3D to	 500	 '/.

Numbu () 501 to 1250	 1
1251 to 2500	 1%

Roam Valve - hl.bee () 2501. to 6000	 1X

Do Na CSaee Rlthom Also
6001 and LUW	 2

csow*i $"Ply Vol" -
NOTES:

N-*W ()
(1) The term b&N4ff valve as Used h this secom mean all b4awff

v h%% &aLl valvft and pipe cowwf ts,
(2) To detarmhe the attchar" capacity of safety *If valves In

turns of Btu, the fWeeim C14WHy h Ib of rteamlhr It

HG-715	 BOTTOM BLOWOFF OR DRAIN
nwWO)d by 1040.

VALVE

fa) Each bonne shall have a bottom blowoff or
drain pipe connection fitted with a valve or cock
connected with the lowest water space practicable,
with the minimum silt of blowoff piping and valves as
shown in Table HO-715. Drain and blowof valves
may be installed in the piping adjacent to the bolter as
shown In Flgs. H(J-703.1 and HO-793.2.

fb) Any dtacharge piping connected to bottom
blowoff and/or bottom drain connection shall be full
tine to the point of dischuge.

(c) The minimum pressure rating of blowoff or
drain valves and/or eocks shall be equal to the
pressum stamped on the boiler but in no case less than
30 psi (207 kPa). The temperature rating of such
valves and/or cocks shall be not less than 2W
(121-C).

HG-720 SMING

Boilen of wrought materiels of the wet-bottom type
having an external width of over 36 lm (914 mm) shall
have not has than 12 in. (30$ mm) between the bottom
of the boiler and the fioerllne, with zoom for
inspection. When the width is 36 ln. (914 mm) or less,
the distance between the bottom of the boils and the
9oorline shall be not less than 6 h (152 mm), except
that, when any part of the wet bottom is not farther
from an outer edge than 12 in. (305 mm), this distance
shall be not less than 4 in. (102 mm),

'Boaza 4v-;As a opacity of 25 pl (95 0 or Ina are ei mpt fray
tba above requiummtf extmpt that they mmt have 4 % u1.. (19	 .

pipe tale mfnimltm dr4ba ,Qm
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SECTION VIII

PRESSURE VESSELS

1980 EDITION
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INTRODUCTION

SCOPE

U-1	 SCOPE'

(a) For the scope of this Division, pressure vessels
are containers for the containment of pressure, either
internal or external. This pressure may be obtained
from an external source, or by the application of heat
from a direct or indirect source, or any Combination
thereof.

(b) This Division is divided into three Subsections.
Subsection A consists of Part UG, covering the
general requirements applicable to all pressure vessels.
Subsection 13 covers the specific requirements that are
applicable to the various methods used in the fabrica-
tion of pressure vessels. It consists of Parts UW, UF,
and UB, dealing with welded, forged, and brazed
methods, respectively. Subsection C covers specific
requirements applicable to the several classes of
materials used in pressure vessel construction. It
consists of Parts UCS, UNF, URA, UCI, UCL, UCD,
and UHT, dealing with carbon and low-alloy steels,
nonferrous metals, high-alloy steels, cast iron, clad
and lined material, cast ductile iron, and ferritie steels
with properties enhanced by heat treatment, respect
tively.

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

(1) those within the scope of other Sections
(2) fired process tubular heaters
(3) pressure containers which are integral parts

or components of rotating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
tors, engines, and hydraulic or pneumatic cylinders
where the primary design considerations and/or
stresses are derived from the functional requirements
of the device

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

s tn those aptlt mUons where Lhere are 1aw3 " regulidom Issued
by Municipal. State, Provincial or Faderal Amhorilln covering
pressure vessels, these lam or regulations shoold be reviewed to
detowine size or service 11mitadons of the myersge which my be
different or more ret&tive than those given In this paragraph

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

(S) piping components, such as plpe, flanges,
bolting, gaskets, valves, expansion joints, fittings, and
the pressure-containing parts of other components,
such as strainers and devices which serve such
purposes as mixing, separating, snubbing, distributing,
and metering or controlling Bow, providing that
premurecontaining parts of such components are
generally recognized as piping components or accesso

-ries
(6) vessels with a nominal water-containing ca-

pacity of 120 gal (454 1) or less for containing waters
under pressure, including those containing air, the
compression of which serves only a cushion

(7) a hot water supply storage tank heated by
steam or any other indirect means when none of the
following limitations is exceeded:

(a) a heat input of 200,000 Btu/fu (58.6 kW)
(b) a water temperature of 210'F ("C)
(c) a nominal water-containing capacity of 120

gal (454 1)
(8) vessels having an internal or external operat-

ing pressure [see 3 . 1(f)] not exceeding 15 psi (103 kpa)
with no lindtation on size [see UG-28(e)]

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

(d) The rules of this Division have been formulated
on the basis of design principles and construction
practices applicable to vessels designed for pressures
not exceeding 3,000 psi (20 670 kPa). For pressures
above 3,(100 psi (20 670 kPa), deviations from and
additions to these rules usually are necessary to meet
the requirements of design principles and construction
practices for these higher pressures. Only in the event
that aver having applied these additional design
principles and construction practices the vessel still

=The writer may contain Additives pmMed the Hash point of the
agvaa a solution at atmospheric pressure is 100 (85'() or higher.
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complies with all of the requirements of this Division
may it be stamped with the applicable 03de symboL

(a) In relation to the geometry of pressure-contain.
ing parts, the scope of this Division shelf include the
following:

(1) where external piping is to be connected to
the vessel:

(a) the welding end connection for the first
circumferential joint for welded connections

(b) the first threaded 'pint for sormad owner.
dons

(r) the face of the drat flange for bolted,
flanged connections

(d) the first sealing surfac-t for proprietary
connection or fittings

(2) where nonpressure parm are welded directly
to either the internal of external surface of a pressure
vesad, the weld attaching the part to the vessel (see
UG-54, UG-55 and Appendices D and 4)

(3) pressure retaining covers for vessel openings,
such as manhole and bandhole covers

(4) the drat sealing surface for proprietary fittings
for which rules are not provided by this Division, such
as gaga and instruments

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

W Undred steam boilers as defined in Section I
shall be constructed in accordance with the rules of
Section I or this Division [see UG-125(b) and UW.
2(c)].

The €ollowing pressure vessels In which steam is
generated shall be constructed in accordance with the
rules of this Division:

(1) vessels known as evaporators or heat ex-
changer

(2) vessels in which steam is generated by the use
of heat resulting from operation of a procewng system
containing a number of prensum vessels such as erred
in the manufacture of chemical and petroleum prod.
acts

(h) Pressure veaels or parts subject to direst firing
from the combustion o€ fuel (solid, liquid, or gaseous),
which are not within the scope of Sections HL or f V
may be constructed in accordance with the rules of
this Division (see UW.2(d)].

(f) Any pressure vessel which insets all of the
requirements of this Division, including those for
inspection, may be stamped with the Code "U"
symbol even though exempted from such stamping.

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

this Division to be frilly radiographed, which are not
provided with quirk actuating closures (sce UG-35)
and that do not exceed the following volume and
pressure 11mfts may be exempted from inspection by
fuspectors, as defined in UG-91, provided that they
comply in all other respects with the requirements of
this Division:

(1) 5 cu ft (0.14 ms) in volume and 250 psi (1710
kPa) design pressure, or

(2) IY2 cu ft (0.04 m3) in volume and 600 psi
(4144 kPa) design pressure

In an assembly of vessels, the limitations in (1) and
(2) apply to each vessel and not the assembly as a
whole. Vessels fabricated in accordance with this rule
shall be marked with the "UM" symbol in Fig. UG-
116, sketch (b), and with the data required in UG-116.
Certificates of Compliance shall satisfy the require
meats of U0- 120(a).

GENERAL

U-2	 GENERAL

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

Such consideration shall include but shall not be
limited t% the following:

(1) the need for corrosion allowance beyond
those specified by the rules of this Division (see UG-
25);

(2) the definition of le" services. For example,
see UW-2(a). .

f3) the need for postweld heat treatment beyond
the requirements of this Division and dependent on
service condition;

(4) for pressure vessels in which steam is gener.
ated, or water Is heated, {sea V . 1(g) and (h)] the need
for piping, valves, insdvtneats, and fittings to perform
the Ruction covered by PG-59 through PG-61 of
Section L
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PRESSURE RELIEF DEVICES

UC-125 GENERAL

fa) All pressure vessels within the Scope of this
Division, irrespective of size or pressure, shall be
provided84 with protective devices in accordance with
the requirements of UG-125 through UG•136.

(b) An unfired steam boiler, as defined in U•1(g),
shall be equipped with pressure relief devices required
by Section I insofar as they are applicable to the
service of the particular installation.

(c) All pressure vessels other than unfired steam
boilers shall be protected by a pressure•relfeving
device that shall prevent the pressure from rising more
than 101% above the maximum allowable working
pressure except as permitted in (1) and (2). (See UG-
134 for pressure settings.)

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

s Wety dtvius need not be provided by the vessel m ufwturer,
bat overpressure protection sban De provided prior to ptadog the
resat in service.
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1

sha
ll

 prevent the pressure from rising more than 1695
above the maximum allowable working pressure.

(1) Where an additional Lazard can be created by
exposure of a pressure vessel to fire or other unexpect-
ed sources of exte rnal heat, supplemental pressure
relieving devices sha

ll
 be installed to protect against

excessive pressure. Such supplemental pressum reliev-
ing devices sha

ll
 be capable of preventing the pressure

from rising more than 21% above the maximum
allowable working pressure. The same pressure rellev
ing devices may be used to satisfy the capacity
requirements of (c) or (eel) and this paragraph
provided the pressure setting requirements of U4-
134(a) are met.

(3) Pressure relief devices, intended primarily for
protec

ti
on against exposure of a pressure vessel to the

or other unexpected sources of e xternal best installed
on vessels having no permanent supply connection and
used for strange at ambient temperatures of nonrefrig-
erated liquefied compressed gsses,s$ are excluded from
the requirements of (c)(1) and (cx2), provided

(a) the relief devices are capable of preventing
the pressure from rising more than 20% above the
maximum allowable working pressure of the vessels;

(b) the set pressure of these devices shall not
exceed the maximum allowable working pressure of
the vessels;

(c) the vessels have suWeut ullage to avoid a
liquid full condition;

(d) the maximum a
ll

owable working pressure
of the vessels on which them devices see installed is
greater than the vapor press= of the stored ligaeSed
compressed gas at the maximum anticipated tempera-
tures that the gas wi

ll

 reach under atmospheric
condi tions; and

(e) pressure relief valves used to satisfy these
provislow also comply with the requirements of Uf3-
129(ax5), UG-111(o)(2), and U0-l3d(e)(2).

(d) Pressure relieving devices shall be constructed,
located, and installed so that they are readily aoeeaai-
ble for inapectioa and repair and so that they cannot
be readily rendered inoperative (see Appendix )11), and
should be slotted on the basis of th eir intended
service.

(e) If a pressure indicadng gage is provided to
determine the vessel pressure at or near the set
pressure of the relief dMoe, one should be sleeted
that is graduated with an upper limit that is neither

"For the purp ose of these rulm cud an masid" w be
subvAww having a vapor pressure gremer thin 40 prig at 1077
(3rc)

MNarmany this teapenture sboum rat be ku than 113T (44TC

less than 1.25 times the set pressure of the relief device
nor more than twice the maximum allowable working
pressure of the vessel. Additional gages may be
installed if desired.

(0 Pressure relief valves or aonreclosing pressure
relief devices= may be used as protective devices.
Nonreclosing pressure re

li
ef devices may be used

either alone or, U applicable, in combina ti
on with

safety or safety relief valves on vessels.

NOT& UN of mnreehdna devka or ranee typo mar he
ndrhm6le on weeds wetsid" subrtamra thaw xsy rends a utter
or nfely rod ralrs ieop'auive, when a lox of vsWsbia eu erw
by Wit, ahmw be avoided, or where soataaa"dw d tie

by base of aoaitaa chide meat be avoided. The on
of npwm disk 4"v m mxy also be advisable .boa my m*
nix d prwwra rift MAY be ^tere&

(g)
Vessels that are to operate completely filled with

liquid shall be equipped with liquid relief valves,
unless otherwise protected against overpressure.

(h) The protective devices required in (a) need not
be installed directly on a pr essure vessel when the
source of pressure is external to the vessel and is under
such positive control that the pressure in the vessel
cannot exceed the ma ximum allowable working pres-
sure at the operating temp

erature except u permitted
in (a) (see UG-98).

NOM Frarare rededna ratres mad dmilu mechmial or
decuW oeahet inmr ti, except tar plot operiud vAm as

pamaW ha U0 . 12ON era sot ma ddered u mass-J enny paddre
to acdm to prevent uceas pressers from being dnrloped.

(1) Safety and safety relief valves for steam servi oc
shall meet the requirements of Ufa-13l(b).

UG-126 PRESSURE R13LW VALVESM

(a) Safety, safety re
li
ef, and relief valves shall be of

the direct spring loaded type.
(b) Pilot operated pressure re

li
ef valves may be

used, provided that the pilot is self-actuated and the

"A prcmv mW wales im a preesars rdid derka which Is
dedgad to redae sad pert the tlsnbw We d quid eider
parted 000ddom Gars been r estored. A nawahoft prrsxn
n$rf derkr Is a pressure rew dcrks designed to remain open

xA arle4 mho Is a preswre relict waive actn" by Wet watt
prevare cad chasctaized by rapid opmfag or pop action. A mW
weir is a presswe redid vibe scouted by info stn preware
wbr.h opens in peopatka to the i mum is pteuare era the
Opening Prwum A "Ja? write/ Palm ls a preswre relld n}va
tb uuriud by rapid opening or pop acdoa. or by op ening to

propeni0a w the bKrtaaa in p== owu the opeaiag p estaM

dmeadiagoo application. A OW operated pmean elkf xdm is a
re redidprusa  valve in which the major "Hoieg deice is

oombined with and is wntralkd by a Wf aa"W kw gi ry
pnwum road valve.
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main valve will open automatically at not over the set
pressure and will discharge its frill rated capaci ty if
some essential part of the pilot should fail.

(c) ,The spring in a pressure relief valve in service
for pressures up to and including 250 psi (1720 kPa)
shall not be reset for any pressure more than 10%

above or 109eo below that for which the valve is
marked. For higher pressures, the spring shall not be
reset for any pressure more th an J% above or 5%
below that for which the safety or re

li
ef valve is

marked.
(d) The set pressure tolerances, plus or minus, of

pressure relief valves shall not exceed 2 psi (13.8 kPa)
for pressures up to and including 70 psi (483 kPa) and
3% for pressures above 70 psi (483 kPa).

UG-127 NONRECLOSING PRESSURE
RF.IJ" DEVICES

(a) RupfureDlak Devices"

(1) General
(a) Every rupture disk shall have a stamped

bursting pressure within a manufacturing design
range40 at a specified disk temperature,* t shall be
marked with a lot number, and shall be guaranteed by
its manufacturer to burst within 5% (plus or mints) of
its stamped bursting pressure at the coincident disk
temperature.

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

(1) At least two sample rupture disks from

d9A mpturr dick deriee ra a aooreclosing pressure rtW device
actuated by In let static prmuto aad dedped to function by the
bursting of a pressure, omUidog disk. A mprure disk is the
premure ooctatoiog and pressure senaitlre clement of a rupture
disk device. A rupture disk ko!der is the structure which tacbses
and ctamps the rupture disk ie, powdoo. Rupture disks my be
dplgaed to se wal =Aguradone, such ss ptsia fla4 pre-bulged or
reverse buckling, and may be made of either ductile a brittle
vuterisl; rupture disk msterial is sot required to conform to an
ASME speclflcadm The material of the rupture disk holder :hail
be HKW in Section It sad this Mi&k n.
iO rhe m Av)bcruring dM0 rouge is a range of pressure within
which the average bunt pressure of test disks must fall to be
aceeptabte for a pirtictum requirement as agr eed upon Nmetn the
rupture disk r=vf cwrtr and the user or his agent. The disk
shall be marked at the average burst pressure of all test disks.
11The spaiflcd disk temperature supplied to the rupturc disk
manufacturer shall be the expaied iemperture of the disk when
as emuge^y 000dition exists and the disk is expected to rupture-

each lot of rupture disks, made from the same
materials and of the same size as those to be used,
shall be burst to ve ri fy that the stamped bursting
pressure falls within the manufactu ring design range
at the coincident disk temperature. At least one disk
sha

ll
 be burst at room temperature. The stamped

rating at the specified disk temperature shall be the
average of the bursts at coincident disk temperature.

(2) At least four sample rupture disks, but
not less than 5%, from each lot of rupture disks, made
from the same mate rial and of the same size as those
to be used, shall be burst at four different tempera-
tures, distributed over the applicable temperature
range for which the disks wi ll be used. These data
shall be used to establish a cu rve of bursting pressure
versus temperature for the lot of disks. The stamped
rating at the coincident disk temperature shall be
interpolated from this cu rve.

(3) For pre-bulged, solid metal disks or
graphite disks only, a curve of percentage ratio at
temperatures other th an ambient may be estab

li
shed

as in (2) above, using one size of disk for each lot of
mate rial. At least four bursts at four different tempera-
tures sha

ll
 be used to establish the above curve over

the applicable temperature range. At least two disks
from each lot of disks, made from this lot of mate rial
and of the same si ze as those to be used, shall be burst
at ambient temperature to establish the room tempera-
tore rating of the lot of disks.

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

(2) CapacltyRaeing
(a) The calculated capacity rating of a rupture

disk device shall not exceed a value based on the
applicable theoretical formula (see U 0 .131) for the
various media multiplied by:

K R Coefficient = 0.62

The area R (square inches) in the theoretical formula
shall be the minimum net area existing after disk
burst.`2

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

tMe minrmvm net flow area is the calculated net area after a
complete bunt of the disk Rich appcopriate attow-vxe for any
sus YUrel member which my «due, the net flew area through
the rupture disk desiet. The net flow um for siring purposes stun
not exceed the nominal pipe sire uta of the rupture disk device.
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coefficient in general accordance with the procedures
of UG-131, as applicable.

(3) ApplfeatfonofRvptureD4ks
(a) A rupture disk device may be used as the

sole pressure relieving device on a vessel.

NOT. When ruptara du dniwt am teed, it is rewmmatdw
that the dedga preume d the end Z* snfcimdy than the
rotas operating pmw m to pm madmt mart" betwosa
operating poftm and rupture disk burF8 prw to ptervem
ptemtture Whim a the r¢ptate dkk de so fate ar crmp.

Appuiadm d rupture disk device to liquid sacrioa thoald be
cumUl rn7uated to inure that the dWgn d the taptnre disk
deice tad the dymmk oerU of the *U= oa whih tt is
i—,n d wets such to	 opening of the rupture dirk.

(b) A rupture disk device may be installed
between a pressure relief valve43 and the varier
provided:

(1) The combination of the spring loaded
safety or safety relief valve and the rupture dish device
is ample in capacity to mat the requirements of U(3-
133(a) and (b).

(1) The stamped capacity of a spring loaded
safety or safety relief valve (nozzle type) when
installed with a rapture disk device between the inlet
of the valve and the vend shall be multiplied by a
factor of 0.80 of the rated relieving capacity of the
valve alone, or alternatively, the capacity of such a
combination shall be established in accordance with
(3) below.

(3) The capacity of the combination of the
rupture disk device and the spring loaded safety of
safety relief valve may be established In accordance
with the appropriate paragraphs of UG-132, Car•
tifl cation of Capacity of Safety and Safety Relief
Valves in Combination with Nooreclosing Pressure
Relief Devices.

(4) The space between a rupture disk device
and a safety or safety relief valve shall be provided
with a prmuse gage, a try cocky free vent, or suitable
telltale indicator. This arrangement permits detection
of disk rupture or leakage"

f5) The opening (sea footnote 42) provided
through the rupture disk, after burst, is sufficient to
permit a flow equal to the capacity of the valve 1(2)

OUm d a rapture disk device is comb€nuka with a ufa7 or
safety "ad vat" shah be nrrlttny evaluated to bnttre that the
osedia bong handled and the vt va opmdmai ahanctabdes welt
Sault hs pop action of the rslva wint3deet with the bunting of the
rupture dkt
uUtera are seemed that a rupnue disk wM not burst at its design
prcesara if back ptarum badds cap in the spa« between the disk
and ibe Way car safety reties valve which will ocau should
kakage develop in the rupture disk dua to =croew or other
cxua

and (3) above], and there is no chance of interference
with propel functioning of the valve', but in no case
shall this elan be less than 80% of the area of the inlet
of the valve uttless the capacity and functioning of the
spoci9e combination of rupture disk and valve have
been established by test in accordance with UG-132.

(e) A rupture disk device may be installed on
the outlet side46 of a spring loaded safety relief valve
which is opened by direct action of the pressure in the
vessel provided:

(1) The valve is so designed that it will not
fail to open at its propel pre sure setting regardless of
any back pressure that can accumulma between the
vulva disk and the rupture disk. The space between the
valve dlak and the rupture risk shall be vented or
drained to prevent accumulation of pressure due to a
small amount of leakago from the valve."

(1) The valve is ample in capacity to meet
the requirements of UG-133(a) and (b).

(3) The stamped bursting pressure of the
rupture disk at the coincident disk temperature plus
any pressure in the outlet piping shall not ereaed the
design pressure of the outlet portion of the safety or
safety relief Valve and any pipe or fitting between the
valve and the rupture disk device. However, in no case
shall the stamped bursting premure of the rupture disk
at the coincident operating temperature plus any
pressure in the outlet piping exceed the maximum
allowable worsting pressure of the vessel or the set
pressure of the safety or safety relief valve.

(4) 'rte opening provided through the rup-
ture disk device after breakage is sufficient to permit a
flow equal to the rated capacity of the attached safety
or safety relief valve without exceeding the allowable
overpressure.

(S) Any piping beyond the rupture disk
cannot be obdructed by the rupture disk or fragment.

(6) 'rte contents of the vestual are clean
fluids, free from gumming or clogging matter, so that
accumulation in the space between the valve inlet and

1 TUs =a a rapture dirk Berke to sal a with the salmty or
eatery reHd valre b permitted to minimice the tan by kLkaga
thruagh tha vwive of valuable car of camas a oawwka harardcm
esaterls* and whom a upturn dhk time or disk loaded ca tba
ides stile of the vane is Impracdablq or to pm,=t M, ve
p4 a from a common tin from teaching the vain
inkruala
4iUaen are warned that as ordiauy spring kadcd safety nW
only: will not opm at its set pennon if back prware builds op in
the space betreta the valve sad rupture dick. A spaiiny dedgned
varve k requited, such as a diaphragm valve a •valve equipped
with a barrows above the d4k.
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the rupture disk (or in any other outlet that may be
provided) will not clog the outlet.

(7) The bonnet of the safety relief valve shall
be vented to prevent accumulation of pressure.

(b) Breaking Pin Device47
(1) Breaking pin devices shall not be used as

single devices but only in combination between the
safety or safety relief valve and the vessel.

(1) The space between a breaking pin device and
a safety or safety relief valve shall be provided with a
pressure gage, a try cock, a free vent, or suitable
telltale indicator. This arrangement permits detection
of breaking pin device operation or leakage-

.(3) Each breaking pin device shall have a rated
pressure and temperature at which the pin will break.
The breaking pin shall be identified to a lot number
and shall be guaranteed by the manufacturer to break
when the rated pressure, within the following toler-
ances, is applied to the device:

Rated Pressure, psi

Minimu m 	 Maximum	 Tolerance, Plus or Minos, psi
30	 150	 5

151	 275	 10
276	 375	 15

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

(5) The rated pressure at the coincident operating
temperatures shall be verified by breaking two or
more sample breaking pins from each lot of the same
material and the same size as those to be used. The lot
size shall not exceed 25. The test shall be made in a
device of the same form and pressure dimensions as
that in which the breaking pin is to be used.

(c) Spring Landed Nonrerlosing Pressure Relief
Device

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

°A breaWg pin duke is a nocawkdng pressure relief device
xtuated by iatat sutic pressure aed d dp4d to Noction by the
lmakage of a kad-carrying section of a pto whkh supports a
presawe eontalning member. A breaking pia is the kadauging
d ment of a breaking pla dc&i A hwRig pti hpu¢ag is the
structure which enclose the breaking pin mah-i— The
material of the housing shall be listed in Sectim It and in this
Dilision.
-The spec temperature mppsed to the breaking pin
manufacturer shat] be the temperswn of the breaking pin when m
esnergeocy mldidM mats and the pin is expected to break.

means fail, the device will achieve full opening at or
below its set pressure. Such a device may not be used
in combination with any other pressure relief device.
The tolerance on opening point shall not exceed
±5%.

(1) The calculated capacity rating of a spring
loaded noareclosing pressure relief device shall not
exceed a value based on the applicable theoretical
formula (see UG•131) for the various media, multi-
plied by: K = Coefficient = 0.62.

The area d (square inches) in the theoretical
formula shall be the Row area through the minimum
opening of the noareclosing 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 noareclosing pressure relief device
design certified in general accordance with the proce-
dures of UG-131, as applicable.

UG-128 LIQUID RELIEF VALVES

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

UG-129 MARKING

(a) Safety, Safety Relief, and Pilot Operated Pressure
Relief Valves Each safety, safety relief, and pilot
operated valve % in. pipe size and larger shall be
plainly marked by the manufacturer or assembler with
the required data in such a way that the marking will
not be obliterated in service. The marking may be
placed on the valve or on a plate or plates securely
fastened to the valve. The Code symbol shall be
stamped on the valve or nameplate, but the other
required data may be stamped, etched, impressed, or
cast on the valve or nameplate. The marking shall
include the following.

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

(2) manufacturees design or type number,
(3) sire	 ice. (the pipe size of the valve Inlet);
(4) set pressurepsi;
(5) capacity—cu !t/min of air (60T and 14.7

psia). Valves that are capacity certified in accordance
with UG•131(c)(2) shall also be marked "At 205'0
OP."

(6) capacity--Jb/br of saturated steam for
valves certified on steam or complying with UG-
131(b);

NOTE In addition, the manufacturer ruay i kste the cepadty in
other fluids (see Appendix 11).
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FIG. UG-129 OFFICIAL SYMBOL

	

U

j T	 FOR STAMP TO DENOTE THE
V	 AMERICAN SOCIETY OF

MECHANICAL ENGINEERS'
STANDARD

(7) year built, or alternatively, a coding may be
marked on the valve such that the valve manufacturer
can Identify the year built.

(8) AShffi Symbol as thovrn in Fig. V0- 129.
Valves smaller than % in. pipe sire are exempt from
requirements (3). (3), and (6). Requirements ( 1), (2).
(4), (7), and (a) may be marked on tags attached by
wire, adhesive, or other means suitable for the service
oonditions.

(b) Safety and safety mile( valves certified for a
steam d1scharging capacity under the provisions of
Section I and bearing the official Code symbol stamp
Of Section I for salary valves may be used on pressure
vessels. ?he rated Capacity in terms of other fluids
shall be determined by the method of coaveasion given
in Appendix 11. [Sea UG-131(h).]

(C) PrMure Relief Yalver In Combination with
Rupture Dirk Denco Pressure relief valves in Combi-
nation with rupture disk devices shell be marked with
the capacity established in accordance with UG-
127(ax3)(bx2) or UG-127(a)(3)(bx3), in addition to
the marking of UG-129(a) and UG-129(i). The mark-
ing may be placed on the valve or on a plate or plates
securely fastened to the valve. The marking shall
include the following:

(1) A combination with capacity arti8ed per
U0-121(aH3)(b)(2) shall be marked, prior to install a-
don, as follows:

(a) capacity of combination---lb of
saturated ateam/hr or c„ ft of air/min
(60-F and 14.7 pda)

fa) A combination with capacity certified per
UG-127(a)(3)(bx3) shall be marked by the nespamble
manufacturer, as follows:

(a) name ofmanufacturrrof valve
(b) design or typo number of valve
fe) name of manufacturer of rupture dish

device
(d) design or type number of rupture disk

device
(e) capacity of combination 	lb of

saturated steam/hr or	 cu It of air/min
(bVF and 14.7 psia)

(d) Pressure Rellef Valves In Combination with
Rreaking Pin Dedees pressure relief valves is combi-

nation with breaking pin devices shall be marked in
accordance with UG-129(a). In addition, the rated
pressure shall be marked on the breaking pin and the
breaking pin housing.

(e) Liquid Relief Yalym Each liquid relief valve
shall be marked with the following date:

(1) name or identifying trademark of the menu-
lecturer

(Z) manufacturer's design or type number
(3) sire	 t++- (pipe size of Wet)
(4) set prmum 	-o
(S) relieving capacity opl of water/min

at WF
0 Rupture Dirk Device& Every rupture disk shall

be plainly marked by the manufacturer in such a way
that the marking will not be obliterated in service. The
rupture disk marking may be placed on the flange of
the disk or on a metal tab permanently attached
thereto." The marking shall include the following:

(1) the name or identifying trademark of the
manufacturer

(2) manufacturer's design or type number
(3) lot number
(4) st.R

(3) stamped bursting ptevu_TM	 psi
(6) coincident disk tempera hn ra 	 'F

(7) capacity	 tb of saturated steam/hr,
or	 cu ft of air/min (WT and 14.7 psis)

NOM- la additb % the m ufaat may hw"'e tba cgxdty
hf Ocher hkb (tee AppeedU 11)

Items (1), (2), and (4) shall also be marked on the
rupture disk holder.

(g) Spring Loaded Nonreelming Pressure Rellef
Device.& Spring loaded nonreclosing pressure relief
devices shall be marked in accordance with UG-129(x)
except that the Code symbol stamp is to be applied
only when the capacity has been established and
certified in accordance with UG-l27(e)(3) and all
other requirements of UG-130 have bum met.
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SECTION VIII -- 0"tON 1

exposure to fire or other sources of external heat, shall
have a relieving capacity suicient, to prevent the
pressum from rising more than 21% above the
maximum allowable working pressure of the vessel
when all pressure relieving devices are blowing.

(c) Vessels connected together by a system of
adequate piping not containing valves which can
isolate any vessel may be considered as one unit in
figuring the required relieving capacity of pressure
relieving safety devices to be fitmished.

(d) Heit exchangers and similar vessels shall be
protected with a relieving device of sufficient capacity
to avoid overpressure in case of an internal failure

(e) The official rated capacity of a pressure relieving
safety device shall be that which is stamped on the
device and guaranteed by the manufacturer.

(0 The rated pressure relieving capacity of a
pressure relief valve for other than steam or air shall
be determined by the method of conversion given in
Appendix 11.

(g) To prorate the relieving capacity at any rellev.
ing pressure greater than 1.10p, as permitted under
UO-125, a multiplier may be applied to the official
relieving capacity of a pressure relieving device as
follows:

__.P_+ 14.7
1.10p + 14.7

UCM33 DETERMIIVATION OF PRESSURE
RELIEVING REQUIREhGU 'S

(a) Except as permitted in (b), the aggregate -p-
ity of the pressur"elieving devices connected to any
vessel or system of vessels for the release of a liquid,
air, steam or other vapor shall be sufficient to carry
off the maximum quantity that can be generated or
supplied to the attached equipment without permitting
a rise in pressure within the vessel of more than Iii%
above the maximum allowable working pressure when
the pressure-relieving devices are blowing.

(61 Protective devices sa permitted in UO.125(cx2),
as protection against excessive pressure caused by

where
Parehaving pressure, psig
P°set pr-um psig

UG-134 PRESSURE SSrMG OF
PRESSURE RELIEF DEViCFS

(a) When a single pressure-relieving device is used,
it shall be set to operate" at a pressure not exceeding
the maximum allowable working pressure of the
vessel. When the required capacity is provided in more
than one pressure-relieving device, only one device
need be set at or below the masimum allowable
working pressure, and the additional devices may be
set to open at higher pressures but in no case at 4

pressure higher than 105% of the maximum allowable
working pressure, except as provided in (b).

W Protective devices permitted in UG-125(e)(2) as
protection against excessive pressure caused by expo-

"M to opumte mum the fat prmsure of a prmtve nud van or
n spring ImW noaroaming &Ykq the bunting prmtws or a
svptam disk devices or, the bemtiag prgwre of a bmkdng pin
device
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sure to fire or other sources of external heat shall be
set to operate at a pressure not in excess of 11090 of
the maximum allowable working pressure of the
vessel. If such a device is used to meet the require-
ments of both UG-125(c) and UG-125(c)(2), it shall be
set to operate at not over the maximum allowable
working pressure.

(c) If the operating conditions of a valve are
changed so as to require another spring rated for a
different pressure, the relief setting shall be adjusted
by the manufacturer or by an individual certified by
the manufacturer of that safety valve; the valve shall
be remarked by either of them in conformance with
UG-129.

(d) The pressure at which any device is set to
operate shall include the effects of static head and
constant back pressure.

(e)(1) The set pressure tolerance, plus or minus, or
pressure relief valves shall not exceed 2 psi (13.8 kPa)
for pressures up le and including 70 psi (483 kPa) and
3% for pressures above 70 psi (483 kPa), except as
covered in (e)(2).

(2) The set pressure tolerance of pressure relief
valves which comply with U0-125(c)(3) shall be
within —0%, +10%.

(e) There shall be no intervening stop valves be-
tween the vessel and its protective device or devices, or
between the protective device or devices and the point
of discharge, except-

(1) when these stop valves are so constructed or
positively controlled that the closing of the maximum
number of block valves possible at one time will not
reduce the pressure relieving capacity provided by the
unaffected relieving devices below the required reliev-
ing capacity; or

(2) under conditions set forth in Appendix M.
(t) The safety devices on all vessels shall be so

installed that their proper functioning will not be
hindered by the nature of the vessel's contents.

(g) Discharge lines from pressure relieving safety
devices shall be designed to facilitate drainage or shall
be Btted with drains to prevent liquid From lodging in
the discharge side of the safety device, and such lines
shall lead to a safe place of d ischarge. The size of the
discharge lines shall be such that any pressure that
may exist or develop will not reduce the relieving
capacity of the relieving devices below that required to
properly protect the vessel. (See UG-lWa) (8) and
Appendix M.]

UG-135 INSTALLATION

(a)Safety, safety relief and pilot operated pressure
relief valves, and nomreclosing pressure relief devices
shall be connected to the vessel is the vapor space
above any contained liquid or to piping connected to
the vapor space in the vessel which is to be protected.

(b) The opening through all pipe and fittings
between a pressure vessel and its pressure-relieving
device shall have at least the area of the pressure-
relieving device inlet, and the flow characteristics of
this upstream system shall be such that the pressure
drop will not reduce the relieving capacity below that
required or adversely affect the proper operation of the
pressure-relieving device. The opening In the vessel
wall shall be designed to provide direct and unob-
structed Bow between the vessel and its pressure-
relieving device.

(c) When two or more required pressure-relieving
devices are placed on one connection, the inlet internal
cross-sectional area of this connection shall be at least
equal to the combined inlet areas of the safety devices
connected to it, and the flow characteristics of the
upstream system shalt satisfy the requirements of (b).

(d) Liquid relief valves shall be connected below the
normal liquid level.
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FOREWORD

The general phllasophy underlying this Power Piping Cade is to paraliti those provisions of Section 1, Power
Boilers, of the ASME Boiler and Pressure Vessel Cod4 as they can be applied to power piping systems. The
Allowable Stress Values For power piping are generally consistent with those assigned For power boilers. This Code
is more conservative than some other ptlrirtg codes, reflecting the need for long service life and maximum reliability
in power plant instal€at€ons.

The Power Piping Code as currently written does not differentiate between the design, fabrication, and erection
requirements for critical and noncritical piping systems, except for certain stress calculations and mandatory
nondesiructive tests of welds for heavy wall, high temperature applications. The problem involved is to try to reach
agreement on how to evaluate criticality, and to avoid the inference that noncritical systems do not require
competence in design, fabrication, and erection. Some day such levels of quality may be definable, so that the need
for the many dinrent piping codes will be overcome.

There are many instances where the Code serves to rwrn a designer, fabricator, or erector against possible pitfalls;
but the Code is nor a handbook, and cannot substitute for education, experience, and sound engineering judgment.

The Code never Intentionally puts a telling limr4 on conserva t ism. A designer is free to specify more rigid
requirements as he feels they may be justified. Conversely, a designer who is capable of a more rigorous analysis than
is specified in the Code may justify, a less conservative design, and still satisfy the basic intent of the Code.

The Power Piping Committee strives to keep abreast of the current technological improvements in new materials,
fabrication practices, and testing techniques; and endeavors to keep the Code updated to permit the use of acceptable
new developments.
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INTRODUCTION

The Code for Pressure Piping, B31, consists of a number
of Sections, which collectively constitute the Code. Herei•
nafter in this Introduction and in the text of this Cade Sec.
tion 13131.1, when the word "Code" is used without identift•
cation to another specific Code Section, it means this Code
Section.

The Code for Pressure Piping sets forth engineering re-
quirements decuttd necessary for safe design and construe.
tionofpipingsystcraL Whilesafetyis the Wcconsideration
of this Coda this factor alone will not necessarily govern the
final specifications for any pressure piping system. The de-
signer is cautioned that the Code is not a design handbook.
The Code does not do away with the need for the engineer
Of CiAnpeRnt engineering judgment.

The Cade contains basic reference data and formulas nec•
Ossify for design. It is intended to state these requirements in
terms of basic design principles to the fullest possible extent,
supplemented with specific requirements where necessary to
obtain uniform interpretation of pr-uxiple- It contains prohi•
bitions in areas where practices or designs are known to be
unsafe. In other areas the Code contains warnings or "flags"
where caution is known to be necessary, but where it is felt
that a direct prohibition would be unwise.

The Code includes:
(1) maiedalspecifications and component standards which

have been accepted for Cade usage;
(1) the designation of proper dimensional standards for the

elements comprising piping systems;
(31 requirements for the design of component parts and

assembled units, including necessary pipe supporting e!e-
meals;

(4) requirements for the evaluation and limitation of
stresses, reactions, and movements associated with pressure,
temperature, and external forces;

(5) requirements for the fabrication, assembty, and erec•
tion of piping systems.

(d) requirements for testing and inspecting of elements
before assembly or erection and of the completed systems
after erection.

The components of piping systems shall comply with the
Specifications and Standards listed in the Code. Compliance
with this Code requires that fundamental principles be fol•
lowed and that materials or practices not specifically ap•
proved under this Code, but which are not prohibited by the
Cade, be qualified for use as set forth in the applicable chap-
ters of the Coda

The specific design requirements of the Code usually re-
volve around a simplified engineering approach to a subject.
It is intended that a designer capable of applying more com-
plete and rigorous analysis to special or unusual problems
shall havelatitude in the development of such designs and the
evaluation of complex or combined stresses- In such cases the
designer is responsible for demonstrating the validity of his
approach.

This Code shall not be retroactive, or construed as apply-
ing to piping systems erected before the date of issuance.
After code revisions are approved by ASME and accepted by
ANSI, they may be used by agreement between contracting
parties beginning with the date of issuance shown on the
document title page. Revisions become mandatory as mini•
mum requirements Six months after dale of issuance except
for piping installations or components contracted for or
Under construction prior to the end of the 5 month period.

Manufacturers and users of piping are cautioned against
making use of revisions and cases that are less restrictive than
former requirements without having assurance that they have
been accepted by the proper authorities in the jurisdiction
where the piping is to be installed.

Attention of users of the Code is directed to the fact that
the numbering of the Divisions and the material thereunder
may not be consecutive. Such discontinuity is recognized. It
is not the result ofeditorial or printing errors.. An attempt has
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been made. insofar as possible, to follow a uniform outfine in
the various Section& Due to the fact that the complete outline
may covet phew not applicable to a puticulu Section, the
Code hu boss prepared with gaps in the numbering. It is
beileved that in this way, cross referencing between Sections
is mada easier and use of the Code is militated since the acme
snhjoct, in general, appears under the same number and sub-
number in all Secdoru

'Phis Code is under the direction of the ASME Cede Com-
mitted for PresAUa Piping B31. The procedures of the Com.
mittee are accredited by the American Adoaal Standards
lwtitule.

The Committee is a *mUnuing ore and is organized to
keep The Cade up to due in context and in step with the
developatents in masaials, coestractioo and uutge. Rev€-
stirs are issued puiodlally. New editions arc publithed at
three year intervals.

The Comminee has established an orderly procedure to
ceasida requests for intapretatioas and revisions of Cede
requirement& [it to receive coaaidert ion, inquiries
shall be In writing and must give full pu*ulus.

When ao approved reply to an inquiry involves a change
in Code requirements, the ruling is made public through the
im.. of a "Case." This is published in Aftelwniod Engf-
neerfnS, A "Case Inttrpretatioo sad Revision" service is
nAintained for the benefit of all who use the Code. SuUw
tarns for revisions may originate within the Committee iWif
or from anyone outside the Committee .

All requau for intapr dons or suggadors for ravtEioea
should be addreuod to the Sarettry, ASME Code Commit-
tea for Prature Pipimt In aro of The American 3aciay of
Mechaakal Pngineers, ifntted Engineering Centa, 345 Past
47th Street, New Yak. N.Y. 10017.
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AN AMERICAN NATIONAL STANDARD
POWER PIPING

100	 GENERAL

This Power Piping Code is one of several Sections of
the American Society of Mechanical Engineers Code
for Pressure Piping, B31, This Section is published as
a separate document for convenience.

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

100.1	 Scopo

100.1.1 This Code prescribes minimum require-
ments for the design, materials, fabrication, erection,
test and inspection of power and auxiliary service pip-
ing systems for electric generation stations; industrial
and institutional plants; central and district heating
plants; and district heating systems, both on the prop-
erty of and within the buildings of the users.

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

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

The users of this Code are advised that in some areas
legislation may establish governmental jurisdiction
over the subject matter covered by this Code. However,
any such legal requirement shall not relieve the owner
of his inspection responsibilities specified in Para.
136.1.

PART 6 SYSTEMS

122 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSMiS

122.1	 Boiler External Piping; in
Accordance With Para. 100.1.2(A)
—Stems, Feedwater, Blowoti, cad
Drain Piping

122.1.1 General. The minimum pressure and
temperature and other special requirements to be used
in the design for steam, feedwater, blowoff, mid drain
piping from the boiler to the valve or valves required
by Para. 122.1 defined in Para. 100.L2(A) shall be as
specified in the following paragraphs.

64) Expected maximum sustained conditions at
pressure and temperature are Intended to be selected
suftie fitly in excess of any expected operating condi-
tions, not neec&sarily continuous, to pemtit satisfactory
operation without operation of the overpressure protoc•
Hon devices.

(B) In a forced How steam generator with no fixed
steam and water line, it is permissible to design the
external piping, valves and fittings attached to the pros.
sure parts for different pressure levels along the path
through the steam generator or water-steam How. The
value of P to be used for the external piping, valves, and
Httings shall not be lest than that required for the ex•
ported maximum sustained conditions of pressure and
temperature to which the abutted pressure part is sub-
jected except when one or more of the overprotection
devices covered by Para PO-67.4 of Section I of the
ASME Boiler and Pressure Vessel Code is in operation.
The steam piping shall comply with the requirements
for the maximum sustained conditions as used in this
paragraph, or for the design throttle pressure plus 5%,
whichever is greater. "Expected maximum sustained
conditions of pressure and temperature" are intended
to be selected sufficiently in excess of any expected
operating conditions, not necessarily continuous, to
permit satisfactory boiler operadoa without operation
of the overpressure protection devices.

(C) Provision shall be made for the expansion
and contraction of piping connected to boilers to limit
forces and moments transmitted to the boiler, by pro-
viding substantial anchorage at suitable points, so that
there shall be no undue strain transmitted to the
boiler. Steam reservoirs sliall be used on steam mains
when heavy pulsations of the steam currents cause vi-
bratiion.
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(D) Stresses due to hydrostatic head shall be taken
into account. 'these effects include the weight, con-
tents, and method of support.

(S) The allowable working pressure of a corru-
gated pipe shall be computed as for the original pipe
from which the corrugated pipe is made, bused on the
dimensions of the straight uncorrugated sections. If the
corrugations are thinned down in the process of manu-
facture, the thickness ofsuch corrugations shall be used
as the thickness of the pipe.

(F) Piping connected to the outlet of a boiler for
any purpose shall be attached by:

(F.1) welding to a nozzle or socket welding tatting;
(F.1) threading into a tapped opening with a

threaded fitting or valve at the other end;
(F3) screwing each end into tapered flanges,

fittings, or valves with or without rolling or peening;
(F.4) bolted joints including those oftlte Van Stone

type;
(F.S) blowoff piping of firetube boilers shall be at.

tached in accordance with Para. 122.1.1(F.2) if exposed
to products of combustion or in accordance with Para.
122.1.1(F.2), (F.3), or (F.4) if not so exposed.

(G) Nonferrous pipe or tubes shall not exceed 3 in.
NPS in diameter.

(H) American National Standard slip-on flanges
not exceeding 4 in. NPS may be attached to piping or
boiler nozzles by double fillet welds provided the
throats of fillet welds are not less than 0,7 times the
thickness of the part to which the flange is attached.

(1) Hub-type flanges shall not be cut from plate
material.

(1) American National Standard socket welded
flanges may be used in piping or boiler noules provided
the dimensions do not exceed 3 in. NPS for Class 600
and lower and 21, in. NPS in Class 900 and 1500.

122.1.2 Steam Piping
(A) The value of P to be used in the formulas in

Para. 104 shall be as follows.
(A. l) For steam piping connected to the steam

drum or to the superheater inlet header up to the first
stop valve in each connection, the value of P shall not
be less than the lowest pressure at which any drum
safety valve is set to blow, and the S value shall not
exceed that permitted for the corresponding saturated
steam temperature.

(A.2) For steam piping connected to the super-
heater outlet header up to the first stop valve in each
connection, the value of P, except as otherwise pro-
vided in Para. 122.1.2(A.4) shall be not less than the

lowest pressure at which any safety valve on the super-
heater is set to blow, or not Icss than 85% of the lowest
pressure at which any drum safety valve is set to blow,
whichever is greater, and the S value for the material
used shall not exceed that permitted for the expected
steam temperature.

(A.3) For steam piping between the first stop valve
and the second valve, when one is required by Para.
122.1.7, the value of P shall be not less than the ex-
pected operating pressure or 85% of the lowest pres-
sure at which any drum safety valve is set to blow,
whichever is greater, and the S value for the material
used shall not exceed that permitted for the expected
steam temperature.

(A.4) For boilers installed on the unit system (i.e.,
one boiler and one turbine or other prime mover) and
provided with automatic combustion control equip-
ment responsive to steam header pressure, the value of
P for the steam piping shall be not less than the design
pressure at the throttle inlet plus 5%, or not less than
85% of the lowest pressure at which any drum safety
valve is set to blow, or not less than the expected maxi-
mum sustained pressure at any point in the piping sys-
tem, whichever is greater, and the S value for the mate-
rial used shall not exceed that p-omitted for the
expected steam temperature at the super-heater outlet.
For forced-flow steam generators with no fixed steam
and waterline, the value of P shall also be no less than
the expected maximum sustained conditions.

(A.S) The value of P shall not betaken at less than
100 prig (700 kPag) for any condition of service or
material.

(B) Figure PG-59. 1 of Section I of the ASME
Boiler and Pressure Vessel Code illustrates a typical
form of flange for use on boiler shells for passing
through piping, such as feed, surface-blowoff connec-
tions, etc., and which permits the pipes being threaded
in solid from both sides in addition to the reinforcing
of the opening of the shell. The pipes shall be attached
as provided in Para. 122.1.1(% In these and other
types of boilers where both internal and external pipes
making a continuous passage are employed, the boiler
bushing or its equivalent shall be used.

1211.3 Feedwater Piping
(A) The value of P to be used in the formulas in

Para. 104 shall be as follows.
(A.1) For piping from the boiler to and including

the required stop valve and the check valve, the value
of P except as permitted in Para. 122.1.3(A.7) shail
exceed the maximum allowable working pressurcof the
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boiler by either 25% or 225 psi (1550 kPa), whichever
is the lesser. For an installation with an integral aeon•
mixer without valves between the boiler and econo-
mizer, this paragraph &ball apply only to the piping
from the economizer inlet header to and including the
required stop valve and the cheek valve.

(A.2) For piping between the required check
valve and the globe or regulating valve, when re-
quited by Para. 122.1.7(B), and including any bypass
piping up to the shutoff valves In the bypass, the
value of P shall be not less than the pressure re•
quired to feed the boiler.

(A.3) The S value used, except as permitted in
raPa 122.1.3(A.7), shall not exceed that permitted for

the temperature of saturated steam at the maximum
allowable working pressure of the boiler.

(A. 4) The value of P in the formula shall not be
taken at toss than 100 psig (700 Vag) for any condition
of service or material, and shall never be less than the
pressure required to Pad the boiler.

(AS) While the thickness given by the formula is
theoretically ample to take care of bah bursting pros.
sure and material removed in threading, when steel
pipe is threaded and used for fadwater piping under
pressure in excess of 100 prig (700 kPag) with a water
temperance of 22TF (10YQ and over, it shall be seam-
less of a quality at least equal to ASTM A 53 or A 106
and of a weight at least equal to Schedule 80 pipe in
order to furnish added mechanical strength.

(AN When threaded• brass or copper pipe bused
for these services and pressure-temperas recauditions,
it shall be in accordance with pressure and temperature
classification permitted for these materialsby other
paragraphs of this Code and shall have a wall thickness
at least equal to that required for steel pipe of a corre-
sponding nominal size.

(A.7) In a forced Bow steam generator with no
fixed steam and water line, the value of P for feedwater
piping from the boiler to and including the required
stop valve may be in accordance with the requirements
of Para 122.61(B).

48) For boilers having a water-heating surface of
not more than t00 sq ft (9.3 ml), the feed piping and
connection to the boiler shall not bee smaller than K K
NPS. For boilers having a water-heating surface more
than 100 sq it (9.3 ml), the fad piping and connection
to the boiler shall not be less than JU in. ".

122,1,4 Blowo$ Piping
(A) Blowoff piping is defined as a pipe connected to

a boiler and provided with valves or cocks through
which the water in the boiler may be blown out under

pressure, excepting drains such as are used on water
columns, gage glasses, or piping to feed-water regula.
tors, etc., used for the purpose of dateTmining the oper-
ating condition of such equipment. Piping connections
used primarily for continuous operation, such as
doconcentrators on continuous blowdown systems, are
not classed as blowoffs; but their pipe connections and
all fittings up to and including the first shutoff valve
shall be equal at least to the pressure requirements for
the lowest set pressure of any safety valve on the boiler
drum and with the corresponding saturated steam tem.
Paste

(B) Blowoff piping systems from water spaces of a
boiler, up to and including the blowoff valve(s) or
eock(s)shall be designed in accordance with the foilow-
Ing

(A]) The value of P to be used in the formulas in
Pats. 104 shall exceed the maximum allowable working
pressure of the boiler by either 25% or 225 psi (1550
kPa) whichever is less, but shall not be lase than 100
prig (700 kPag).

(R21 The allowable stress value for the piping
materials shall not exceed that permitted for the tem-
perature o€ saturated steam at the maximum allowable
working pressure of the boiler.

(,R3) AB pipe shall be steel. Galvanized wrought
iron and galvanized steel pipe and fittings shall not be
used for blawoff piping. When the value of P does not
exceed 100 prig (700 kPag), the fittings shall be bronze,
cast iron, malleable iron, ductile iron, or steel. When
the value of P exceeds 100 psig (700 kPag), the fittings
shall be steel, and the thickness of pipe and fittings shall
not be less than that of Schedule 80 pipe.

(B.4) when the value of P does not exceed 200 psig
(1400 kPag), the valves or cocks shall be bronze, cast
iron, ductile iron, or steel. For values of P higher than
100 psis (700 kPag) but not exceeding 200 prig (1400
Wag), the valves or cocks shall, if of cast iron, be equal
at least to the requirements of the American National
Standard for Clam 250 as given in Table 126.1 and if
of bronze, steel, or ductile iron construction, shall be
equal to the requirements of the Standards as given in
Table 126.1 or Para 123.2.6.

(x5) For values of P higher than 240 prig (1400
kPag), the valves or cocks shall be of steel construction
equal at least to the requirements of the American
National Standard for Class 300 and shall conform to
the required American National Standards in Table
126.1.

(C) Each boiler except forced flow steam genera-
tots with no fixed steam and water line, and high tem•
perature water boilers shalt have a bottom blowoff pipe
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fitted with a valve or cock in direct connection with the
lowest water space practicable.

(D) All water walls and water screens which do not
drain back into the boiler, and all integral economizers
shall be equipped with blowoff valves or cocks con-
forming to the requirements of Para. 122.1.7(C) orwith
drain valves conforming to Para. 122.1.5.

(E) The minimum size of pipe and fittings shall be
I in., and the maximum size shall be 2!1 in. The follow-
ing exceptions are permitted.

(R1) For miniature boilers, the exception permit-
ted by Part PBM of Section I of the ASME Boiler and
Pressure Vessel Code applies.

(R2) On boilers with 100 sq it (9.3 m =) of heating
surface or less, the minimum size of pipe and fittings
may be 44 in.

(F) The bottom blowoff pipes of traction and/or
portable boilers shall have at least one slow or quick-
opening blowoff valve or cock conforming to the re-
quirements of Para. 122.1.7(C.3).

(G) The b[owoff piping beyond the blowoffvalve(s)
described in Para. 122.1.4(B) is classified as nonboiler
external piping. Its requirements are given in Para.
122.2.

122.1,5 Boller Drains
(A) Ample drains shall be provided, where re-

quired, to permit complete drainage of all piping,
superheaters, waterwalls, waterscreens, integral econo-
mizers, high temperature water boilers, and all other
boiler components in which water may collect. Drain
or blowoff valves or cocks shall be provided as neces-
sary. All drain lines, including pipe, fittings, and valves,
shall comply with the requirements for steam piping or
water piping according to the service.

(A.1) Each superheater shall be equipped with at
least one drain so located as to most effectively provide
for the proper operation of the apparatus.

(A.2) Each high temperature water boiler shall
have a bottom drain connection l in. minimum pipe
size, fitted with a valve or cock in direct connection
with the lowest water space practicable.

(8) When the valve or valves for waterwalls,
water screens, and integral economizers in Paras.
122.1.5(A) and I22.1.4(13) are not intended for blo-
woff purposes but are intended for use only as a drain
valve when the boiler is not under pressure, a single
shutoff valve is acceptable, provided it is a type that
can be locked in the closed position, or provided a
blank is inserted in a suitable flanged and bolted con-
nection located on the downstream side of the valve.
When such a single valve is used, it need not be de-
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signed speciftcally for blowoff service but shall be ade-
quate for the pressure and temperature conditions at
which the boiler operates.

122.1.6 Boiler External Plping — Miscellaneous
Systems

(A) Materials, design, fabrication, examination,
and erection of piping for miscellaneous accessories,
such as water level indicators, water columns, gage
cocks, and pressure gages, shall be in accordance with
the applicable sections of this Code.

(A) The value of P to be used in the Formulas in
Para, 104 shall be not less than the maximum allowable
working pressure of the boiler except as provided by
Para. 122.1.1(B),

(C) Valve requirements for water level indicators
or water columns, special gage glass and gage cock
requirements, minimum lino sizes, and special piping
configurations required specifically for cleaning, access,
or reliability shall be in accordance with Para. PG-60
of Section I of the ASME Boiler and Pressure Vessel
Code.

122.1.7 Valves and Fittings. The minimum pres-
sure and temperature rating for all valves and fittings
in steam, feedwater, blowoff; and miscellaneous piping
shall be equal to the pressure and temperature specified
for the connected piping on the side that has the higher
pressure, except that in no case shall the pressure be
less than 100 psig (700 kPag), and for pressures not
exceeding 100 prig (700 kPag) in feedwater and blowoff
service, the valves and fittings shall be equal at least to
the requirements of the American National Standards
for Class 125 cast iron or Class 150 steel.

(A) Steam Stop Values
(A.1) Each boiler discharge outlet, except safety

valve or safely relief valves, or reheater inlet and outlet
connections shall be fitted with a stop valve located at
an accessible point in the steam-delivery line and as
near the boiler nozzle as is convenient and practicable.
When such outlets are over 2 in. NPS, the valve or
valves used on the connection shall be of the outside-
screw-and-yoke rising-stem type so as to indicate from
a distance by the position of its stem whether it is closed
or open, and the wheel may be carried either on the
yoke or attached to the stem. A plug-cock-type valve
may be used provided the plug is held in place by a
guard or gland, the valve is equipped to indicate from
a distance whether it is closed or open, and the valve
is equipped with a slow-opening mechanism. In the
case of a single boiler and prime mover installation, the
stop valve required herein may be omitted provided the
prime mover throttle valve is equipped with an indica-
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for to show whether the valve is open or closed and is
designed to withstand the required hydrostatic pressure
test of the boiler.

(A1) When boilers are connected to a common
header, the connection from each boiler having a man.
hole, shall be fisted with two stop valves having
an ample freablow drain between them. The discharge
of this drain shall be visible to the operator while
manipulating the valve. The stop valves shall consist
preferably of one automatic nonreturn valve (set next
to the boiler) and a second valve of the outside-screw-
and-yoke type or two valves of the outside-screw-and.
yoke type shall be used.

(A.3) When a second stop valve or valves is re-
quired, it shall have a pressure rating at least equal to
that required for the expected steam temperature and
pressure at the valve, or the pressure rating at least
equal to 85% of the lowest set pressure of any safety
valve on the boiler drum and for the expected tempera-
ture of the steam at the valve, whichever is gmur.

(A4) All valves and fittings on steam lines shall
have a pressure rating of at least 100 prig (700 kPeg)
in accordance with the applicable Ammican National
Standard.

(B) Feedxater Values
(Lt!) Except for high temperature water boilers

complying with the requirements of Para.
122.1.7(B.6) and for forced-flow steam generators
with no fixed steam and water line complying with
the requirements of Pam 122.L7(B.7), the feed pipe
shall be provided with a check valve near the boiler
and a valve or cock (see Para. 122.1.7(C.5)) between
the check valve and the boiler. When two or more
boilers are fed from a common source, there also
be a globe or regulating valve on the branch to each
boiler looted between the check valve and the soutce
of supply. A typical arrangement is shown in Fig.
ItX L2(B). Wherever globe valves an used on feed
piping, the inlet shall be under the d isk of the valve,
On single boiler-turbine tacit installations the boiler
fad shutoff valve may be located upstream from the
boiler feed check valve.

W) When the supply line to a boiler is divided
into branch feed connections and all such connections
are equipped with stop and check valves, the stop and
check valves in the common source may be omitted

(B.3) If a boiler is equipped with a duplicate feed
arrangemrnt, each such arrangement shall be equipped
as required by these rules.

(&4) A combination stop-and-check valve in
which there is only one seat and disk, and a valve

AN AMERICAN NATIONAL STANDARD
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stem is provided to close the valve when the stem is
screwed down shall be considered only as a stop
valve, and a check valve shall be installed a4 other.
wise provided

(B.S) Where an economizer or other feedwater-
heating device is connoted directly to the boiler with.
out intervening valves, the feed valves and check valves
required shall be placed on the inlet of the economizer
or feedwater-heating device.

(AN The recirculating return he for a high tem-
perature water boiler shall be provided with the same
stop valve, or valves, required by (B.1) above for the
main boiler outlet. The use of a check valve in the
recirculating return line between the boiler and the
required stop valve,' or valves, is optional. A check
valve shall not be a substitute for a stop valve.

0- 7) A forced-flow steam geaerator with no
fixed steam and water line shall be provided with a
feedwater stop valve or valves complying with re•
gturements of 122.1.7(B.I) through (B.6) above. This
stop valve and all piping between the valve and the
boiler shall conform to the rules of this Code. A
check valve near the boiler or feed stop valve, and
within the scope of ibis Coda is not mandatory pro-
vided a check valve, having a pressure rating no less
than the boiler inlet design pressure, is installed at
the discharge of the boiler feed pump or eLscwherc
in the feedwater line between the feed pump and the
feed stop valve.

(C) BloswJf Yalsys
(CO Straight-run globe valves of the ordlaary

type as shown in Fig. 122.1.7(C) sketch (1) and valves
of such types that dams or pockets can exist for the
collection of sediment shall not be used on such connec-
dons..

(C2) Straightway Y-type globe valves as shown in
Fig. I22.1.7(Q sketch (2) or angle valves may be used
in vertical pipes, or they may be used in horizontal rum
of piping provided they are so constructed or installed
that the lowest edge of the opening through the scat is
at least 25% of the inside diameter below the canter he
of the valve.

fC3) The blowoff valve or valves and the pipe be-
tween them and the boiler shall be of the same size
except where a larger pipe for the return of condensa.
tion is used, as provided in Pam 122.1.7(C.8).

(C4) On all boilers, except those used for high
temperature water, traction, and/or portable purposes,
when the allowable working pressure exceeds I00 prig
(700 kPag), each bottom blowoff pipe shall have two
slow-opening valves, or one slow-opening valve and a
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FIG. 122.1,7(C) TYPICAL GLOBE VALVES

quick-opening valve or a cock complying with the re-
quirements of Paras. 122.1.4(A.6) and (A.7).

(CS) 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 with the passage.

(C6) A slow-opening valve is a valve which re-
quires at least five 360-deg, turns of the operating
mechanism to change from full-closed to full-opened
and vice versa.

(C 7) On a boiler having multiple blowoff pipes, a
single master valve may be placed on the common
blowoff pipe from the boiler, in which case only one
valve on each individual blowoff is required. In such a
case either the master valve or the individual valves or
cocks shall be of the slow-opening type.

(C8) Two independent slow-opening valves, or a
slow-opening valve and a quick-opening valve or cock
may be combined in one body and may be used pro-
vided the combined fitting is the equivalent of two indc,
pendent stow-opening valves, or a slow-opening valve
and a quick-opening valve or cock, and provided fur-
ther that the failure of one to operate cannot affect the
operation of the Other.

(G9) The bottom blowoff pipes of every traction
and/or portable boiler shall have at least one slow-
opening or quick-opening blowoff valve or cock con-
forming to the requirements of Para. 122.1.7(C. 3).

(CIO) Only one blowoff valve, which shall be of a
slow-opening type, is required on forced circulation
and electric boilers having a normal water content not
exceeding 100 gal (3801).

(D) Safety Yahves
(D.1) Safety valves, relief valves, and safety relief

valves shall conform to the requirements of Paras.
P0-67, P0-68, P0-69, PG-70, PG-71, and PG-72 of
Section I of the ASME Boiler and Pressure Vessel Code.
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122.6	 Preaaare Relief Piping

Pressure rellef piping within the scope of this Code
shall be supported to sustain reaction forces, and shall
conform to the following requirements.

122,6.1 Piping to Pressure-Reiie ying Safety De-
vices. There shall be no intervening stop valves be-
tween piping being protected and its protective device
or devices.

122.6.2 D4charge Piping from Pressure-Relieving
Safety Dedees

(d) There shall be no intervening stop valve be-
tween the protective device or devices and the point of
discharge.

(B) - When discharging directly to the atmosphere,
discharge shall not impinge on other piping or equip-
ment and shall be directed away from platforms and
other areas used by personnel.

(C) It is recommended that individual discharge
lines be used. bnt if two or more reliefs are corn-
Wed, the discharge piping shall be designed with
sufficient flow area to prevent blowout of steam or
other fluids.

Sectional areas of a discharge pipe shall not be less
than the full area of the valve outlets discharging
thereinto and the discharge pipe shall be as short and
straight as possible and so arranged as to avoid undue
strd.Ses on the Waive or valves.

(D) Discharge lines from pressure-relieving safety
devices within the scope of this Code shall be designed
to facilitate drainage.

(B) When the umbrella or drip pan type of connec-
tion is used, the discharge piping shall be so designed
as to prevent binding due to expansion movements.

(F) Drainage shall be provided to remove water
collected above the safety valve seat.
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