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APPENDIX

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

f Excerpts from the following boiler, pressure vessel and piping codes
and standardsare reproduced here strictly for reference. ASME Sec-
tions I, IV and VIII and ANSI/ASME B31.1. This information has been
included to provide a general idea as to the requirements of these codes
and standards. Users of this information must be cautioned that these
excerpts do not provide complete guidelines for inspection, installation,
operation and manufacturing.

Only portions of each code and standard thought to be frequently
used by persons not having direct access to the complete documents
have been included. It must be noted that these codes and standards
change on a periodic basis (see s. Ind 41.10) . Those who are bound by
the rules of ch, Ind 41 must avail themselves of the applicable code sec-
tion or standards listed in s. Ind 41.10. Refer to ch. Ind 42 for rules ap-
plying to repairs, alterations, and miscellaneous requirements.
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EXERPTS FRONs

Asir BOILER AND PRESSURE VESSEL CODE

SECTION I

POWER BOILERS

1980 EDITION
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PREAMBLE

r

Ibis Code covers rules for constsuctioo of power bodem'
tkdric boilers, r miniature bodersa and bigh-taaperature
water boden a to be used in stadoauy setvia and tndudes
tbose power Wes used in lxomoavg pomble, and
[&action servtm Reference to a psragrsph ioefuden all the
subparagraphsaod subdivisions under that paragraph.

dbe Code does not contain rules to covet all dtutls of
design and omitructioo. Where complete detuis ue not
given, it is intended that the truaufacturer, subject to the
approval of the Authorized Inspector, thee] provide details
of design and construction which will be as safe as otherwise
provided by the rules in the Code.

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

Superheatem economizers, and other pressure pans
twnnected directly to the boiler without inteneniag valves
shall be considered m put.& of the boiler proper, and their
construction shill conform to Soctioa I Mk&

Boiler estemsl piping shall be considered m that piping
which begins where the boiler proper terminates at-

(a) the grat &s Waential joint for welding end coanec-
lions: or

fb) the face of the Bat aange in bolted clanged swaaec-
doas or

(r) the grit threaded joint in that type of connection; and
wbkh eslends up to and k4odiag the valve or vaves
required by this Code.

ASbfli Code Cenii cation (including Data Forms and
Code Symbol Stamping), and/or inspection by the Autbo-
rived Inspector, when required by this Codt, is required for
the boiler proper and the boiler external piping.

Corutructien rules for materials, design, febrkation,
instillation, and lasting of the War esltrnal piping are
contained in ANSI S31.l--Power Piping. Piping beyond the

'Poser brae[—a bodes L. which eteua err ottxr vapor is sratratrd
set a pruture of more rhea 13 psi [100 kPa).
'Flsgrie bode,—a power bike or a lbgb- teasprratare —ter boiler
in which the source of brat is elauiity-
'Wlisture baler–a posy baler or a high-[emgerasvre +axe
bales L. shah eke limits specie d io p li&2 are m eacoadeL
"Nish-temperrtwe water teikr—a aster butler €ntevded for
operation at pe--. in	 ass of 160 psi (1100 s pa) and/or
tempe.w— is ereaa of 2-ITF (12 Va

valve or valv es required by Section 1 is not within the scope
of Section 1. and it is not the in=tent that the Code symbol
Sump be applied to such piping Of myotba PapLflg-

The material for ferced<fttu 6m bailtm bdlem with no
&W steam and water line, sod high•temp=tort taster
balers &ball ooaform to the requirements of the Code. All
other requirensenu shall des be met except wbCte they relate
to special features of corstrucion msde necessary in boilers
of these types, and to accessories that are msadestly not
needed or used in connection with such b*&M such as
rater gaga, water columns, and gage cocks.

Rebeaters roociving slam which has passed tbrough put
of a turbine or other prime movty sad separately Bred steam
superheaters whkh see not integral with ;be boiler are
considered fired pressure vessels and their ooastru [don shall
comply with Code requirements for superhealem f to udi"
%[cry deviom Piping behvicen the rebeater connections and
the turbine or other prime mover is not within the scope of
the Coda

A pressure vessel in which steam is gearated by the
application of hat resulting from the mmbuaion of fuel
(&did, liquid, or gaseous) shall be classed u a lima &tam
baler.

Un&rod pressure vessels in which steam is generated shall
be classed a unfired steaa7 boilers with the following
uuptions:

(a)Vessels known a evaporators or bat exchangers
(b)Vessels in which stem is generated by the use of hat

resulting from operation of a processing system containing a
number of pressure vessels such as used in she msntdstture
of chemical and pctrokum products

Wilted steam balers shalt be constructed under the
provisions of Section 1 or Section VIIL

F-tpsnsiou tanks required fn connection with high-temper.
store aattr boilers shall be ooeutructed to the requirements
of $oaim I or Section Vill.

A pressure vessel in which an organic fluid is vaporised by
the application of beat fes,tlting from the combustion of fuel
(solid, liquid, or gaseoa) shall be constructed under the
provisions of Section L Vessels in whkh vapor is generated
incidental to the operation o( s. processing syaum, oontaln-
ing a number of pressure vesels such as used in cbemiuf
and petroleum msnufecturev are not covered by the rules d
Sation f.
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PART PG
GENERAL REQUIREMENTS FOR ALL

METHODS OF CONSTRUCTION

GENERAL

PG-1	 SCOPE

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

PG-2	 SERVICE LIMITATIONS

2,1 The rules of this Section are applicable to the
following services:

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

(b) high-temperature water boilers 'intended for
operation at pressures exceeding 160 prig (1100 kPa
gage) and/or temperatures exceeding 250'F (12l'C).

2.2 For services below those specified in PG-2.1 it
is intended that rulea of Section IV apply, however,
boilets 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' where
water flashes into steam when released through a
manually operated nozzle for cleaning machinery,
equipment, buildings, etc., unless one of the following
litollatlons is exceeded:

(a)Y, in- (19 men) diameter tubing or pipe size with
no drums or headers attached,

(b) nominal water containing capacity not exceed-
ing 6 gal (23 ly,

(c} water temperature not exceeding 35gF (177C)-.
(d) steam not generated within the coil.

Steam cleaners exempt by this ciassi6cation shall be
provided with adequate safety relief valves and
controls.

BOILER EXTERNAL PIPING
AND BOILER PROPER

CONNECTIONS

PG-58	 OUFLEIS AND EXTERNAL
PIPING

583 General. The rules of this subparagraph
apply to the boiler external piping 13 detined in the
Preamble.

58.2 Rotler External Piping Connections to Boil-
erg. 

Ali 
boiler external piping connected to a boiler for

any purpose shall be attached to one of the types of
joints listed in PO.59.1.1.1, PG-59.1.1.2, 'and PG.
59.1.1.3.

$8.3 Rotler External Plplag. The following defines
the Code Jurisdictional Limits of the boiler external
piping systems, including general requirements.
valves, and inspeclion. 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 631.1.1977, Power Piping,
including Addenda through the Summer 1979 Adden-
da and including the applicable 63 1.1  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.583.2. In the
case of a single boiler and prime mover installation,
the stop valve required herein may be omitted provid-
ed the prime mover tbrottle valve is equipped with an
indicator to show whether the valve is open of 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 baving 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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ADMIMSTRATNE JURiSMTION & TECHNICAL RESPONSIBIUTY

Baler Proper—The ASME Baler and Pressure Vessel Cade iASME SPVC)	 I

het total t6miniat+etrve jurisdiction end technical resp*ftsi ity (refer to
Section b P(eamble, fourth paragraph).

^— Boiler External Plying end Joint—The ASME 8PYC has Iota) adminiatrs• I
trca 1 aidiction (mandato ry certi fication by Code Symbol stamping. ASME

. Oita Forma, and Authorized Intpectlon) of Bair External Piping and Joint
The ASME Section Corrmhtae 831.1 has been em'w	 Ud wnksl rfNp ,bnity .,s.4 

to $amson I r nvnpfe, fifth, Oxth,v+d wwnth ParWWR aM ANSI /ASME
831,i Soaps, panpeph I-	 nd1.2.A.) App?I W. ANSIMME 831,1 Editions a
Addenda an tirenne.d in Stefan 1, PG-E&3.

0--- Non."lar Emmet PipLy and Joint — Not Samson I }Vrildktion Iwa opplk26h
ANSVASME 831 Coda),

FIG. PG•583.2 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED - f LOW STEAM GENERATOR WITH	 I
NO FIXED STEAM AND WATER LINE
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Pr—S8.3-1-PG-0.1.3	 5£CTTON 1 — POWER BOILERS

5833 The fetdwater piping for all boilers,
except high•temperarure water bailers and fomed-bow
steam generators compiying with PG•58.3.$. shall
extend through the required stop valve and up to and
Including the check valve except as required by PG-
58.14, On a single boiler•mrbine unit installation the
boiler feed shutoffvalve rosy be located upstream from
the boiler feed check valve

If a feedwater heater or heaters meeting the
requirements of Past PFII axe installed between the
required stop valve Lad the boiler, and are Stied with
Lactation and bypass valves, provisions must be made
to prevent the feedwater pressure from exceeding the
maximum allowable working pressure of the piping or
feedwater heater, whichever is leas. Control and
interlock systems are pmmitted in order to prevent
overpressure.

58,3.4 When two or more boilers axe fed frpm a
common source, the piping shall be up to and
ioeiud[ng a globe or regulating valve located between
the check valve requited in PO. 38.3.3 and the source
of supply. [f the regulating valve is equipped with an
isolation valve and a bypass valve- the piping shall be
up to and including bath the isolation valve down•
stream from the regulating valve Lad the sbuloff valve
in the byps=

58.3.5 The feedwater piping for a forced•dow
steam generator with no Axed steam And water line
may terminate up to wad including the stop valve near
the boiler and omitting the check valve near the boiler,
provided that a check valve laving a pressure rating
no leas than the boiler inlet design pressure is installed
at the dischuge of the boiler feed pump or elsewhere
in the feeinne between the feed pump and the fad
stop valve- if the Ieedwater heaters) is fitted with
Isolation and bypass valves, the appdcab[e require-
ments of Pt3-58.3.3 must be tart.

583.6 The blo"ff piping for all boilers, except
forced-dour steam generators with no fixed steam and
.waterline, high- temperature wares boiler, and those
used for trestles and/or portable purpoaea, when the
allowable working pressure exoteds tOD psi (690 kPa)
shill extend through arse- including the second valve.
The blown piping for all uscdon and/or portable
boilers and for forced circulation and electric boilers
having a normal water content sot exceeding 100 gal
(380 1) are required to extend through only one valve.

583,7 The misrellaneona piping shall include
the piping for such items as drains, vents, surface-
blowoff, steam and water ppink for water columns,
gage glasses and pressure gages, and the recirculation

return line for a high•tempetature 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-583.6.

583.8 Welded piping in PG-58.11. PG-58.3.2,
PO.58.3.3, PG•58.3.4, PG-383.3, PO38.3.6. and PG-
383.7 is also subject to the requirements of PO-104
for proper Code certification.

PC1$0	 APPLICATION REQTlDdEYG N'IS
FOR THE BOH PROPER

59.1 Common to Steam. Feedwater, Blowoff', and
Drala Syatema

59,1,1 Outlets of a boiler to which piping is to
be attached for any purpose, and which piping comp
within the Code requirements, shall mat the require-

- - meats of PG-39 and shall be:

59.1.L1 A tapped opering.

59.1.13 Bolted Hanged joints including those
of the Van Stone type.

59.1.1..5 Welding ends of the butt or socket
welding type.

59.1.1.4 Piping within the baler pry mAy
be expanded into grooved holes, seal welded if desired.

• Blowvd piping of dretube boilers shill be attached by
threading into a tapped opening with a threaded fisting
or valve at the other end if exposed to products of
combustion, or by PO.59.1.1.1 or PG-39.1.1.2 if not
so exposed (see PFT49).	 -

$9.1.2 Steam Mains, Provisions shall be made
for theexpansion and contraction of steam mains
conacaW to boilers, by providing substanciai anchor-
age at suitable points, so that there shall be no undue
strain trAo= n*d to the boiler. $team reservoirs shall
be used on steam main& when heavy pulsations of the
stem currents cause vibration of the boiler shell

1 la.-

59.1.3 Figure PG-39.1 illustrates atypical form
of connection for use on boils shells for passing
through pi1ying such as fend, surface blowoff cones.
tion&, ere-, and which permits the pipes' being thread.
ed in solid from both sides in addition to the
reinforcing of the opening of the shell. The pipes shall
be astachcd as provided in PG-59.1.1.

In thew-and other types of boilers where both
.internal and external pipes making a continuous
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GENERAL REQUIREMENTS 	 PG•59.1..3-PG•59.3.3

FM PG-591 TYPICAL BOILER BUSHINGS

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

59.2 Requirements for Feedwater Piping. The
fcedwater shall be introduced Into a boiler in such a
manner that the water will not be disehargcd directly
against sudseea exposed to gases of high temperature
or to direst radiation from the fire. For pressures of
400 psi (2800 f•Pa) or over, the feedwater inlet through
the drum shall be Atted with shields, sleevt% or other
suitable mans to reduce the effects of temperature
differentials in the sbetl or head Feedwater, other
than condensate returns as provided for In P0•59.34,
shall not be introduced through the blowoff.

59.3 Requirements for Blowoff Pipfag
59,34 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 cafe 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 up to
and 'including the first shutoff valve shall be equal at
least to the pressure requirements far the lowest set
pressure of any safely valve on the boiler drum and
with the corresponding saturated-steam temperature.

59.3,3 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 or those
shown in Fig. PG.59.1, or a flanged connection Shall
be used.

59.3.3 Each boiler except forced-flaw steam
generators with no kxcd steam and waterline and
high-temperature water boilers shall have a bottom
blowoff outlet In direct connection withthe lowest
water space practicable for external piping conforming
to PO49.3.6.

59.3.4 All water walls and water screens which
do not drain back into the. boiler, and all integral
economisers, shall be equipped with outlet connec•

Register, March, 1982, No. 316
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lions for 3 blowoff or drain line end conform to the
requiremenu of PG48.3.6 or PO.58.33,

59.3.5 Except as permitted for miniature boilers
in Pan PNM, the minimum site of pipe and fittings
shall be 1 in., and the maximum Size shall he 2h in.,
except that for boilers with 100 sq ft (9.3 m 2) of
heating surface or less, the minimum size of pipe and
5ttings may be - in.

39.3.6 Condensate return mnaections of the
same size or laiger than the size herein ypecided may
be used, and the blowoff may be connected to thorn, In
such case the blowoer shall be so located that the
connection may be wmpletely drained.

59.3.7 A bottrnn blowoff pipe when exposed to
dim" furnace heat shall be protected by firebrick or
other beat resisting material which is so arranged that
the pipe may be imported-	 .

59,3.8 An opening in the boiler setting for a
blowoff pipe shall be arranged to provide free expan-
sion and contrution.

39.4 Drain
59,4,11 Ample drains shall be provided where

roqulted to permit oomplm drainage of all piping,
superheetess, wattrwalls, water screens, integral econ•

omizeri high temperature water. boilers, and all other
Wet components in which water may collect Piping
shall confotrm to the requirements of PG•58.3.6 or
PG-59.3.7.

59.43.1 Rich superheater shall be equipped
with at least one drain so located as to most effectively
provide for the proper operation of the apparatus.

$?.4.1.2 Each high temperature water boiler
shall have a I in. minimum pipe size bottom drain
connection in direct connection with the lowest water
Spam practical for external piping conforming to PG.
38.3.7.

59.5 Rega1mments for Yalsea and fitriugs, 'Ile
fallowing requirements apply to the use of valves and
fittings in the boiler proper. 	 .

39.5.1 Steam Stop Yairea
39.3.1.1 If a ihuto8valve is used between the

bailer and its superheater, the safety valve capacity on
the boiler shall comply with the requirements of PG.
67.2 and PG-70, except as provided for in - PG-
59:5.1.2, no credit being taken for the safery valve on
the superheater, and the superheater must be equipped
with - safety valve capunty -m required by PG-43, A

stop valve 4 not required at the inlet or the outlet of a
rehtater or separately fired superheater.

59.3.1.2 lYhea stop valves are installed in the
watersteam dow path between any two sections of a
fototd-fli w %ream generator with no fixed steam and
waterline, the Why valves Shall satisfy the require.
menu of PG-67.4.4.

DESIGN AND APPLICATION

PG-60	 RP.Qi3IRk7 UTfIS FOR
MISCELLANEOUS PIPE,
PALM AND FITTINGS

Piping referred to in this paragraph shall be
designed in accordmce with the applicable require•
ments of ANSI BILL

60,1 Water Level Indiction
60.1.1 I?ach boiler, except forced-dow steam

generators with no fixed stem and waterline, and
high temperature water boilers of the forced cireula-
tkm type that bave no steam and waterline, shsll have
it least one water gage glass. Wen operated at
prmum over 400 psi (2900 kPa) shall be provided
with two water gage gLuw which may be connected
to x single water column or connected directly to the
drum.

Two independent ternate level (ndlcaton may be
used instead of one of the two required gage dames for
boiler drum water level indicstiou in the case of power
boilers with all drum safety valves act at or above 900
psi (6200 kPa). When both remote level iodicalors ate
in reliable operation, the gage &Lev may be shut o5 but
shall be maintained in serviceable condition	 .

When the d irect reading of gage glass water level is
not readily visible cc the operator in his working area,
two dependable indirect indications shall be provided,
artier by transmission of the gage &fax imsge or by
remote level indicators.

The lowest viable part of the water gage Riau shall
be at least 2 in. (5I mm) shove the lowest pmrimble
water level, at which level there will be no danger of
overheating any part of the boiler when in optntion at
that level When remote level indicadoa A provided
for the operator in lieu of the gage &less, the same
minimum level reference shat be clearly marked.

0001!aCtl0411 frOm the boiler 10: the remote level
indicator shall be at least % in. -pipe size to and
including the isolation valve and from there to the
remote level indicator at Itaat ;j in. (13 mm) O.D.
tubing. These connntions shall be completely inde-
pendent of other connections for any function other

Register, March, 1,82, No. 316
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PG-60.1.1-PG-6011.4

than waterlevel indication. For pressures of 400 psi
(2800 kPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means to reduce temperature differentials in the shells
or heads..	 -

•60,1,2 Forced-flow steam generators with no
fixed steam and water line and the l igh•temperature
water boiler of the forced circulation type require no
water gage glass or gage cocks.

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

60. 1,3 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 rum) 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 boilers over 36 in. (910 mm) in diameter.
These are minimum dimensions, and on large locomo-
tives and those operating on steep grades, the height
should be increased, if necessary, to compensate for
change of water level on descending grades.

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

Tubular water gasses must be equipped with a
protecting shield.

60.1.6 All connections on the gage glass shall be
nor less than h in pipe size. Each water gage glass
shall be fitted with a drain cock or valve having an
unrestricted drain opening of not less than % in. (6
mm) diameter to facilitate cleaning. When the boiler
operating pressure exceeds 100 psi (690 kPa) the glass
shad( 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 Boor or platform from which it is operated,
the operating mechanism shall indicate by its position
whether the valve is open or closed. The pressure-
temperature rating shall be at least equal to that of the

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

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. I&

60,2 Water Columns 	 -
601,1 The water column shall be so meunted

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

60.21 The minimum site of pipes connecting
the water column to a boiler shall be l 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
oomiNted directly to the boiler.	 .

60,2.3 The steam and waterconnections 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 dirtetioris, or by using pipe
bends or fittings of atype which: dots 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 P0•39.5.3
are acceptable means of access for this inspection and
cleaning. For boilers with all drum safety valves set at
or above 400 psig (2800 kPa), socket welded plugs
may be used for this purpose in lieu of screvied plugs.
The water column shall be fitted with a connection for
a drain cock or drain valve io install a pipe of at least
3/, in. pipe size to the ash pit or other We point of
discharge- ff the water connection to the water column
has a rising bend or pocket which cannot be drained
by means of, the water-column drain. an additional
drain shall be placed on this coimcciion in order that
it may be blown off to clear any sediment from the

pi le-

60,2,4 The design and material of a water
column shall comply with the requirements of PGA2.
Water column made of cast iron m accordance with
SA-278 may be used for maximum bailer pressures
not exceeding 250 pit (1700 kPa) Water columns
made of ductile iron in accordance with SA-395 may
be used for maximum boiler pressures not exceeding

Register, March, 1982, No. 316
Boiler and Pressure Vessel Code



DEPT. OF INDUSTRY, LABOR '& HUMAN RELATIONS 95
Ind 42

PG46.L44W,641S
	

SECTION I — POWER BOILERS

stem
A

A

O	 .A	 JMr
g m.,e

O 3 
C– m

g; nylxr

_	 isbs6

FIG. PG-60 TYPICAL ARRANGEMENT OF STEAM
AND WATER CONNECTIONS FORA WATER .

COLUMN

350 psi (2400 kft) For higher pmmwvs, steel
Construction shall be used.

601,5 Shutoff valves sbaB not be aW in the
pipe wmnectiocs between a boiler and a water column
or between a boiler and the shutoff valves required for
the gage glamor TO-60 14 m ileac they are either
o,aWd6,crew•an4•yoke or level lifting type gate valves
or stopcocks with lever permanently fastened thereto
and marked In The with tbeis passage, or of such other
througb•dow wostr+uticn as to prevent stoppage by
deposits of sediment, and to indicate by the poaidon of
the operating meclunlsm wbather they area in open or
dared poauo4 and rash valves or cocks shall be
lacked or waled open. Where stop cocks are aced they

shall be of a type with the plug held in place by a
gaud or gt"

601,6 No outlet oomaectione, except for damper
regulator, feedwitler regulator, drains. steam gaga, or
apparatus of such forest is does not permit the nape
Of an appreciable amount of steam or water therefivm
shall be plead on the pipes connecting a water
column or gage gku to a boiler.

60.3 Gage Giza Coeaecdotu
60.3.1 Gage glasses sad gaga cooks that are

required by PG-%I and PG-60.4 and are not

corrected d irectly to a whet] or drum of the boiler,
that[ be connected by one of the fallowing methods:

60.3.1.1 The water ;age glass r glusA Ind
gage tacks shall be connected to an intmening water
column.

60.3.1.2 When only water .gage Jim" 'are
owed, they may be mounted away fn m the shell or
drum and the water column omitted, provided the
following requirements are met:

60.3.1.2.1 The top and bottom gage glass
fittings are altgoed,-supported, and secured so as to
maintain the alignment of the gage glass; and 	 -

60.31.2.2 The storm and water mnnxtians
are not less than I is pipe size and each water glass is
provided with a valved drain; and

60.3.1.2.3 The steam and water oonnectiom
comply with the requirements of the following PG•
60.3.2 and PG-60.3.3.

60.31 The lower edge of the steam connection
to a water column or gage glass in the boiler shall not
be below the highest vim3le water level in the water
gage gins 'Then shall be no sag or offset in the piping
which will permit the saumuladon of water.

603.3 The upper edge of the water connection
to a water column or gage glass and the baler shall
mot be above the lowest visible water levd in the gage
glass. No part of this pipe connection shat] be above
the point of moaection at the water column.

603.4 An acceptable arrangement is shown in
Flg. PG-%

60.4 Gage Cocks. Each boiler (except those not
requiring wsler level indicators per PO-W,1.2) shall
love three or more gage cocks bated within the
risible length of the water glue, except when the
butler has two water glasats bated on the same
borirootai lines.

Boilers not orer 36 ass , (910 mm) in diameter in
which the heating surface does not exceed Soo N ft
(9.3 ml) need hive bu t two gage cocks.

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

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

Register, March, L982, No. 316
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60,6 Pressure Gages
60.6,1 Each boiler shall have a pressure gage so

located that it is easily readable. The pressure gage
shall be installed so that it shall at all times indicate
the pressure in the boiler. Each steam boiler shall have
the pressure gage connected to the steam spa" or to
the water Column of its steam connection. A valve or
cock shag be placed in the gage connection adjacent to
the gage. An additions€ salve or cock may be located
near the boiler providing it is locked or sealed in the
open position. No other shutoff salves shall be located
between the gage and the boiler. The pipe connection
shall be of ample sire and arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connection shall contain a syphon or equivalent device
which will develop and maintain a water seal that will
prevent steam from entering the gage tube. Pressure
gage connections shall be suitable for the maximum
allowable working pressure and temperature, but if the
temperature exceeds 406F (20M), brass or copper
pipe or tubing•ahall not be used. The connections to
the boiler, except the syphon, if used, shall not be less
than % in, standard pipe size but where steel or
wrought iron pipe or tubing it used, they shall not be
less than % in. (11 mm) inside diameter. The
minimum sire of a syphon, if used, shall be Y,, in. (6
mm) inside diametct. The dial of the pressure gage
shall be grrdulcsl to approximately double the
prtssurc at which the safety salve is set, but in no case
to Itss than 1 14 tiptts this pressure.

60.61 Each forced flow steam generator with
no flacd steam and water line shall be equipped with
prtssure gages or other pressure measuring devices
located as follows

60.6.2.1 At the bciltr or superheater outlet
(following the last section which involves absorption
of heat); and

60.61A At the boiler or economizer inlet
(preceding any section which involves absorption of
heat); and

60.6.2.3 Upstteam of any shutoff valve which
may be u_ced between any two sections of the beat
absorbing surface.

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

60.6.4 1?aeh high-temperature Mater bailer shall
We. a temperature gage so located and connected that

Re(;isivy, Mnych, 1942, No. 815
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it shall be easily readable. The temperature gage shall
be installed so that it at all times indicates the
temperature in degrees Fahrenheit of the water in the
boiler, at or near the outlet connection.

PG-61	 FEEDWATER SUPPLY

61.1 Except as provided for in PG-61A and PG-
61.4, boilers having more than S00 sq ft (47 m l ) of
water heating surface shall have at least two means of
feeding water. Except as provided for in PG-61.1, PG-
61.4, and PG-61,5, each source of feeding shall be
capable of supplying water to the boiler at a pressure
of 3% higher than the highest setting of any safety
rake on the boiler. For boilers that are fired with solid
fuel not in suspension, and for boilers whose setting or
heal source can continue to supply sufficient heat to
cause - damage to the boiler if the feed supply is
interrupted, one such means of feeding shall be steam
operated.

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

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

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

61.5 A forced flow steam generator with no fixed
steam and water line shall be provided with a source of
feeding capable of supplying water to the boiler at a
pressure not less than the expecled maximum sus-
tained pressurt at the boiler inlet, as determined by the
boiler Manutactuter, corresponding to operation at
maximum designed steaming capacity with maximum
allowable working pressure at the superheater outlet.
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SAFETY VALVES AND SAFETY
RELIEF VALVESIT

pr-67	 BOHYR SAFETY VALVE
REQtlnW%v &`>•IS

67.1 Each boler shall have at lest[ one safety
valve or safe ty m4ef valve and if it has more tban 100
sq ft (47 ma) of water•heating surface, or if an elec tric
boiler his a power input more than 500 kW, it shall
have two or more safety valves or safety rtbef valves
The method of computing the steam•gernuating capac.
ity of the boiler shall be as given in A. 12. Organic Buid
vsporizer geseraion require tp=W caasideration as
given in Part PVO.

67.2 the safety vaivc or safely relief valve mpaety
for each boiler (except as noted in Pt7 .67.4) shall be
such that the safety valve, or valves will discharge all
the steam that can be geaeratod by the boiler without
allowing the pressure to rise more than 6% above the
highest pressure at which any valve is act and in no
case to more than 6% above the maximum allowable
working pressures The safety valve or safety relit[
valve calmcity shall be in compliance with PG-70 but
shall not be less than the maximum designed steaming
capacity as determined by the Manufacturer. The
required steam re lieving capaci ty, in tb/hr (kg/hr), of
the safety re lief valves on a high- temperature water
boiler shag be determined by divi

di
ng the maximum

output in Btu/hr (k3/hr) at the baits nozzle obtained
by the Bring of any fud for which the unit is designed
by 1000.

Any eaonomi= which may be shut off f vm the
boiler, thereby permitting the Wonomimr to become a
Bred pressure vmscl, sbalt have one or more safety
relief valves with  total discharge capacity, calculated
from the maximum expected beat absorption in
Bla/br (kJ/hr), as determined by the Manufarxtuer,
divided by 1000_ This absorption shall be stated in the
stamping (PO.106.4).

The requi red relieving capacity in pounds per hour
of the safety or safety relief valves an a waste beat
bolter sha

ll
 be determined by the Manufacturer. When

auxiliary Bring is to W used In combination with waste
heat recovery, the maximum output shall include the
effect of such fling in the total required capaci ty .

[ 'Safety Vale A. -somatic V,— rdiesuia Bassos aawted by

the static Pew— n sL d the nive sad 4 r.etervad by aaa
a} 1 pop v-di it 6 ved for gm a Leper sans

RtEW rains A. avtomauc geemme rol:emag &sells a ud by
the saris P " uptrresea sd the +.ere .bich ot, a f.rtb- vish
the i5amte L. pre	 era the opecvg 4ra^r+a re u uxd
Primenly for 54wd senses 	 - -

&fety Rebel Vane: A. sane ee pnsarracw .d rr k—t
derive ssembt foe .w eiLba m a W" .alre or reed -h4
&cp-t eg m LppHc dt	 .

When auxiliary firing is to be used in place of waste
beat recovery, the required re

li
eving capacity shill be

based on auxiliary firing or waste heat recovery,
whichever is higher.	 -

67.3 One or more safety valves on the.boder
proper shall be set at or below the maximum allowable
working pm sure (mepr as 4oerd In PG-674), if
additional valves are used the high est pressure setting
shall not exceed the maximum . allowable working
presaura an by more th 3%. The complete range of
preuure settings of all the saturtud•stnm safety
valves on a bo

il
er shall not exoxd 1095 of the highest

pressure to which any valve is sec Pressure setting of
mfRty tetief valves on high-temperature water boilers"
may exceed this 10% range.	 -	 -

67.4 for a forted-Bow stain generator with no
Lod steam aad waterline, equipped with automatic
controls and pmtative interlocks mponsive to steam
pressure, safety valves may be provided In accordance
with the above paragraphs or the fo

ll
owing piotwtion

against overpressure that[ be provided:

67.4,1 One or more power,actuated ptesiinru e
relining valves 1 ° shall be p rovided in direct communi-
cation with the boiler when the boiler is under
pressure and shall receive a control impulse to open
when the muimum allowable working pressure at the
superheater outlet, as shown in the matt er stamping
(PO. 106.3), is exceeded. The total combined relieving
capacity of the power-aotu.ued relieving valve sha ll

be not less than 10% of the maximum design steaming
capacity of the boiler under any operating condi tion as
determined by the Manufacturer. The valve or valves
sha

ll
 be located in the pressure part system where they

will reline the overpressure.
An isolating stop valve of the outside- strew- and-

yoke type may be insta
ll

ed between the power-actu-
ated pressure relieving valve and the boiler to permit
m airs provided an alternate power-act sited pressure

"s+ftq re&r refers in Sat .eta sa+iea w more suaetoSle to
damap and scheegomt WALL» tEm mtM •arm fobs-8 rzros
L i r—s> &d that the emSSaoca 511"" .akie7 "r t
of the boar Lad im Weer mew nba anise des hlth^tearP=rer.
..ter bNkn be serectet wbtixAftor Id thaw L6e Batted
oparatl.g r.^so m w rrdaimiu ape unm the Weep reel

1"u gee sr+etcated Prr^re reGeri.g rates u see •tow
maseeuui d oPm x ckee ire lady emneved by 'a sacra of
poser (damcuy, air. neap w hydnu5el The W" may .
d'sfcbarge w Lemaphesc or w t oxw.er at 3q er p-aw. The
diwhage nptdty may to LTe Ied by she donnawm cnaii.ora,
a.d rash effx4 stag be utm i.W aXt .L If the pora-utwted
ptaaure rt7,—g [ales are Wo P-bmw is response W ether
—" up.14 the —tr.t m pulse to prr,e.t merpeawre %wall
be tea as d m1J W pteaasre Led ehai O wr ie lily other C trol -
kft l	 -	 -
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relieving valve of the same capacity is so installed as to
be in direct communication with the boiler in accor-
dance with the requirements of this paragraph. -

Power-actuated pressure relieving valves dsscharg.
ing to intetmediate pressure and incorporated into
bypass and/or startup,circuits by the boiler Manufac-
turer need not be capacity certified. instead, they shall
be marked by the valve manufacturer with a capacity
tatiag at a actor specified inlet pressure and tempera-
ture conditions. Power-actuated pressure relieving
valves discharging directly to atmosphere shall be
opacity certiile 1. This capacity certification shall be
conducted in accordance with the provisions or PG-
69.3. The valves shall be marked in accordance with
the provisions of PO-69.4 and PG-69.5.

67.4.2 Spring-loaded safety valves shall be pro-
tided, haying n total combined relieving capacity,
Including that of the power-actuated pressure relieving
capacity installed under PO.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 P0 .67.4.3 are satisfied. In
this total, no credit in excess of 30% of the total
requited relieving capacity shall be allowed for the
power-actuated pressure relieving valves actually in-
it". Any or all of the spring-loaded safety valves
may be set above the maximum allowable working
pleasure of the parts to which they are connected, but
the set pressures shall be such that when all or these
valves (together with the powtr-actuated pressure
rcHoIng 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-
toMW safety valves may be less than the requirements
of P0•67.4.2 provided all of the following conditions
are met .

67.4.3.1 The boiler shall be of no less steam-
ing opacity than i,000,0001b/hr (4so 000 kg/hr) and
insulted 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, responsiYe to variations in steam
pressure, which include no less than all the following:

67.4.31.1 A control capable of maintaining
steam pressure at thedesired operating level and of
modulating firing rates and feedwater flow in propor-
tioa to a variable steam output; and

67.4.3.2.E A control which overrides PG-

Register, March, 1982, NoAi6
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67.4.3.2.1 by reducing the fuel rate and Acdwater dow
when the steam pressure exceeds the maximum
allowable working pressure as shown in the master
stamping (PG-106-3) by 1011c; 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 of PG•67.4.3.2.2, but less than 209 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 sprtng .Ioaded safety valves shall be
not less than 10% 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
209io above the maximum allowable working pressure
as shown in the master stamping (PG-106.3).

' 67.4.3.4 At least two of these spring-loaded
safety valves shall be equipped with a device that
directly transmits the valve stem lift action to controls
that wilt stop the Raw of fuel and feedwater to the
toner. The control circuitry to accomplish this shalt
be arranged in a'Yvl-safe" manner (see Note). -
NOPti• `Pail-tale" than mua a c&vuluy unaged is diber N the
loUowiag:

111 avrve u ernes: Thm than be a[ lust t•n tcpante and
bade mkut trip ctrcuns —ved by tea poorer sowttk to vitiate
aced patf rbe trip teaea out po.ret wutoe list, be a
tootlavoeuly charged do battery. The wend soaru shat be ---
to-dt ecesetiu eo=ft-ud to the de ty,tem to charge the baneq
find apabk of pnlbrmtar OR trip nation Ise trip cimasts dud] be
0 tiAC Zy ttwrdtottd fa aralsbrlly-

It is not ma"Wq to dop5ats to matssnitm shai aena117
stops the (halt Of rnet std fwd—t-

(2) Deeaergtre w tdF If tto cimdta — arranged in tech t
ray that s oraDeaOVr supply f poser is r.jei ,d to keep the
are„its ekud and opmting sad =eh tbit any intetrupfi of
peace ,apply will actuete - the trip mahantsad then a suite trip
dnrtit aced single pour supply will tae ejh w macs the
reywrementa of this sabpuagaph	 .

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

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

67.4.4.1 The power-actuated pressure reliev-
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Lug valve(s) required by PG.67.4.1 shall also ttceive a
control impulse to open when the nwdmum allowable
working pressure of the component, baving the lownt
pressure level upstream to the stop valve, is exceeded;
and

67.4.4.2 The spring-loaded safety valves shall
be located to provide the pressure protection require-
ments in PG-67.4.2 or PG-67-4.3.

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

67.5 All safety valves or safety relief valves shag
be so oontuucted that the failure of any parr cannot
obstruct the free and full discharge of steam and water
from, the valve. Safety vaivas shag be of the direct
spring-loaded pop type, with seat inclined U any angle
between: 4S and 90 deg. (e •/4 and r/2 rad), induaive,
to the center line of the spindle. The coesHdent of
discharge of safety valves shall be determined by
actual stem Clow measurements at a pressure not
more than 3% above the pressure at which the valve is
set to blow and when adjusted for blowdown in
accordance with Pf3-72. The valves shall be credited
with rapasities as determined by the provision or PG•
69.2.

Safety wives or safe ty relief vdve$ may be used
which give any opining up to the fit€1 dischargt
capacity of the arcs of the opening of tha inlet of the
valve (see PO-694 provided the movement of the
steam safety valve is such u not to induce lifting of
water in the boiler.

Deadweight or weighted lever safety valv es or safety
relief valves shag no  be used. .

For high-temperature water boilers safety relief
valves shag be used. Such valves shall have a closed
bonnet For purpoees of selection the capacity rating
of such safety relief valves thall be expressed in terms
of actual storm flaw deter cd on the same buia as
for safety valves. in addition the safety relief valves
shall be capable of Wtlefactory operatim *ban retlev
ing wiser at the saturapon temperature corresponding
to the prewure u which the valve is wet to blow.

67.6 A .Wary valve or safety relief valve over 3 im
(76 mm) in size, used for pressures greater thaw 15
psig (100 kPa gage), shall have a Banged inlet
connection: or a welded inlet somaectice, The

- diressions of Ban gos subjected to boiler pressure shall
conform to the applicable American National Stan-
dards as given its PG42. The facing shall be similar to
those illustrated in the Standard..	 -

67.7 Safety valves or safety relief valves may have
bronxa parts complying with either SB-61 or SS-64

provided the maximum allowable stressea and temper.

3rures do not exceed the values given in Table PG•23.2
and shag be marked to Indicate the class of material
used Such valves shall not be used on superheaters
delivering steam at a temperature over 45t7'F (I32'C)
and 306'F (152'C) respectively. and shall not be used
for high-temperstre water boilers.

PG-a	 SUPERHF..ATER SAFETY VALVE

68.1 Every attached superheater shall have one or
more safety valves near the outlet If the superheater
outlet header has a full, f ree, 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 that is a uniform Bow of steam through the
superheater tubes and the header, the safety valve, or

valves, may be located anywhere in the length of the
header.

682 The diseh go apaciry of the safety valve, or
valves, on an attached superheater may be included is
detamin(ng the number and sirs of the safe ty valves
for the boiler, provided there are no intervening valves
between the superheater safety valve and the boiler,
W provided the discharge capacity of the safety
valve, or valves, on the boiler, as distinct from the
superheater is at least 759* of the aggirgate valve
capacity -luired.

68,3 Every independently Bred superheater which
may be shut off from the boiler and permit the
superheater to become a fired pressure vessel shag
have one or more safety valves haling a discharge
capacity equal to 5 lb of steam per square foot (29 kg
of steam pa m2) of superhesta surface measured on
the We exposed to the hot gases. The number of
safety valves installed shall be such that the total
capacity is at least equal to that required.

68.4 Every repeater shall have one or more safety
valves, such that the tool rdievieg capacity is at Itut
equal to the maximum steam Bow for which the
repeater to designed. At least one valve shag be loafed
on the repeater outlet The relieving capacity of the
valve on the rehear" outlet shag be not loss than tS%
of the required total. The capacity or reheater safety
valves shag not be included. in the required relievingcapacity for thf . boikr and superheater.

X68.3 A soot blower co"*:tioa may be attached to
the same outlet from the superbater or rehealer that
is used for the safety valve vomection.
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68.6	 Every safety valve used on a superheater or
reheater detcharging superheated steam at it tempos•
tune over 4507 (23YC) shall have it Including
the bans body, and bonnet end spindle, of steel, sleet
allay, or equivalent heat-mletiag materiel.

The valve dull have a duW inlet connection, or t
weid<nd We oownecdon- It shall have the seat and
dlik of suitable beat erosive and cornoare•restsdng
material, sad the spring fully exposed outside of the
valve casing so that It shall be protected from contact
with the eamp€q steam.

PO-70	 CAPACTY

70,1 The minimum safety valve or safety relief
valve relieving capacity for other than electric boilers,
waste bat boilers, organic fluid vaporizer generators,
and forced flow steam generators with no fixed steam
and wafer line, when provided in accordance with PG-
67,43, sball be determined on the basis of the pounds
of steam generated per hour per square foot of boiler
beating surface and waterw&H bating surface, as
given in the Table PC-70.

TABLE PG-70
MMIMUft POUNDS OF STEAIA PER HOUR

PER SQUARE FOOT OF S URFA C E

R,eh,te	 Watertute
Bailen	 &"Ten

80.!er heaC q su.faee
Hard tired	 5	 6
Stoker fired	 7	 8
0it, gas, c+pstierieed full fired	 a	 1a

Waleena!I teatirg wrtace
11" fired	 a	 8
$tell, fired	 la	 12
Oil, gas, or pu!verired furl fund	 14	 16

HOPE:
Y,'hen a beiter is fired cny ty a gas hang a heat."' 	 in e.cM
of 209 Bwfru ft, Vie mi	 safety vaf,e a safety re:ief va%t
rd:e,ing capacity may to based o Vie va!urs glow for hard-fired
t6!en abora.	 -

The minimum safety valve or safety relief valve
relieving capacity for electric boilers shall be 3h lb
(1.6 kg) /hr/kw input.

In many cases a greater relieving capacity of safety
valves or safety relief valves wijl have to be provided
than the minimum specified by this rule, and in every
case the requirements of PO-67.2 shall be mel-

70.2 The heating surfs" shall be computed as
follows-

10.2,1 Heating surface, as part of a circulating
system in contact on one side with water or wet steam
being heated and on the other side with gas or
refractory being cooled, shall be measured on the side
receiving heat.

70.2.2 Boiler heating surface and other equiva•
lent surface outside the furnace shall be measured
circumfertnt€ally plus any extended su rface.

70.23 Waterwall heating surface and other
equivalent surface within the furnace shall be mea-
sured as the projected tube area (diameter X length)
plus any extended surface on the furnace side. In
computing the beating surface for this purpose, only
the tubes, fireboxes, shells, tubesbeem and the project-
*d area of headers need be considered, except that for
vertical f retube steam boilers, only that portion of the
tube surface up to the middle -gage cock is to be
computed. Ile 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 heating surface such as water
screens or waterwalls is connected to the boiler
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Boiler and Pressure Vessel Code



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 101
Ind 42

PG-7*a_X-PC-71.4	 SSMON f — POWPR BOILERS

csrc•ilation, the safety valve or safety relief valve
capacity shalt be increaud, if necessary, to mat the
new conditions and be in accordance with M-67.2.
The additional valves required on account of changed
condition may be installed on the steam or water line
be mom the boiler and the main stop valve except
when the boiler is equipped with a superheater or
other piece of apparatus, in which cam 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
poioU when a safety valve or valves be attached
his a cross-sational area at tout three times the
combined mess of the inlet connections to the safety
valves applied to it

700 If the safety valve or safety relief valve
capscity 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 iasufftdtnt,
additions] capsdty shell be provided.

70.3.1 By making in accumulation west, that is,
by shutting off all other steam discharge outlets from
the boiler and forcing the fires to the maximum. The
safety valve equipment shall be ndSciealt to prevent an
excess pressure beyond that specified in PO-67-2. This
method should act be used on & boiler with a
superheater or rebeatw or nn a high-temperature
water boiler. 	 -

70.3.2 By measuring the ma ximum amount of
Ebel that cars be burned and computing the correr
sponding evaporative capacity upon the basis of the
heating value of the fuel (see A-12 through A-17).,

70.3.3 By de turntnie g the maximum evaporative
capacity by measuring the feodwater. The sum of the
safety valve capacities muked on the valves sball be
equal to or grater than the maximum evaporative
capedty of the boiler, This method shall not be used
on high-temperature water boilers.

PC-71	 MOUNTING

11.1 when two or Mora safety valves ere used on a
boiler. they may be mounted either separately or as
twin valves wade by placing individual valves on Y-
bases, or duplex valves having two valves in the same
body casing. Twin valves wade by placing individual
valves on Y-bases. or duplex valves havtng two val ves
in the same body. shall be of approximately equal
capacity.

Whta not more than two valves of different sizes ere

mounted singly the relieving capacity of the smaller
valve shall be not less than We of that of the Luger
valves

71,2 The safety valve or safety relief valve or valves
shall in connected to the boiler independent of any
other connection, and attached u close as possible to
the boiler, without any unnecessary intervening pipe
or fittim& Such intervening pipe or fitting shad be not
longer than the face,4o-fju dimension of the corre-
sponding We fitting of the same diameter and pressure
WNW the applicable American National Standard
Listed in PO-42 and shall also comply with P0.8 and
PG-39. gvery safety valve or safety retlef valve shall be
coaaected so as stand in an upright position, with
spindle vertical. On high-temperature water boilers of
the witertube forced-circulation type, the valve shall
be located it the boiler outlet.

71.3 The opening or connection bcm-cen the boiler
and the safety valve or Safety relief valve &ball have it
least the area of the valve inlet No valve of any
dewnpnon shall be placed bttwo= the required sifety
valve or safety relict valve or valves and the boiler, nor
on the dischuga pipe between the safety valve or
safety relief valve amt the amicephem When a
discharge pipe is used, the cross-sectional Brea shah be
not less than the full area of the valve outlet or of the
total of the arena of the valve outlets, discharging
thereinto. It shall be is short and straight is pcsuble
aad so arranged as to avoid undue stresses on the
valve or valves.
Ali valve or safety relief valve discharges

shall W so located or piped as to be carried dear from
running boards or platfarms. Ample provision for
gravity drain shall be made in the dischuge pipe at or
near each safety valve or safety relief valve, and where
water of coudensauon may collect Each valve shall
have am open gravity drain through the caving below
the level of the valve seat. For iron . and steel-bodied
valves exceeding 2% in. sire, the drain hole shall be
tapped not less than ',5 in, pipe sizes

Discharge piping from safety relief valves oa high.
temperature water boilers shall be provided with
adequate provisions for water drainages is well as the
steam venting.

Tae imulation of cast troa bodied safety relief
valves for high-temperature water boilers is pmhib.
led.

71.4 If a muffler is used on a safety valve or safely
relief valve, it shall have iur5cient outlet area to
prevent back pressure from interfering with the proper
Operation and discharge capacity of the valve. The
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PC•T La-PG•73. L 1

muffler plates or other devices shall be so constructed
as to avoid a possibility of restriction of the steam
passages due to deposit. \turners shall not be used on
high-temperature water boiler safety relief valves.

When a safely 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-*
satisfactory cover. The shield or cover shall be
properly vtnted and arranged to permit servicing and
normal operation of the valve.

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

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

713 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 internal collating pipe, splash
plate, or pan may be used, provided the total area for
inlet of steam thereto is not less than twice the
aggregate areas of the inlet connections of the attached
safety valves. The holes in such collecting pipes shall
be at least % in. (6 mm) in diameter and the least
dimension in any other form of opening for inlet of
steam shall be yes in. (6 mm).

Such dimensional limitations to operation for steam
need not apply to steam scrubbers or driers provided
the net free steam inlet area of the scrubber or drier is
at least 10 limes 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 time shall be riot less
than required by PG-7i.7.

PC-72	 OPERATION

72.1 Safety valves shall be designed and construct-
ed to operate without chattering and to attain full Lilt
at a pressure no greater than 395-above their set
pressure. After blowing down, all valves shall close at

a pressure not lower than 96% of their set pressure,
except that all drum valves installed on a single boiler
may be set to reseal at a pressure not lower than 96%
of ]be set pressure of the lowest set drum valve. The
minimum blowdown in any case shall be 2 psi (14
kPa). For spring-loaded.  pop safety valv es for pressure
betwecn 200 and 300 psi (1400 and 2100 kPa), both
inclusive, the blowdown shall not be less than 1% of
the set pressure To insure the guaranteed capacity
and satisfactory operation, the blowdown as marked
upon the valve (PG . 69. S) shall not be reduced.

Safety valves used on forecd-Bow steam generators
with no fixed steam and waterline. and safety relief
valves used on high•temperature water boilers may be
set and adjusted to close after blowing down not more

than 10% of the set pressure. The waives 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
premurts up to and including 70 psi (490lcPa), 3% for
pressures over 70 psi (480 kPa) up to and secluding
300 psi (2100 kPa), 10 psi (69 kPa) for pressures over
alp psi (2100 kPa) up to and including 1000 psi (6900
kPa), and Wo for pressures over 1000 psi (69(30 kPa).

723 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 tole below that for which the
safety valve or safety relief valve is marked. For higher
pressures the spring shall not be rest( for any pressure
more than 57a 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 sa as to require a new spring under PG-723
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-1 I0.
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^	 PC-105	 C017F, SV4f â OL $T,LtifP5

^ t^	 Jj"^ 105. 1 Each toiler, superheater, w'aterwall, and steel

FIG. PG -105.1 OFFICIAL SYMBOLS FOR STAMPS
TO DENOTE THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS' STAN DARO

FIG. PG -105-2 OFFICIAL
SYMBOL FOR STAMP TODENOTE

A	 DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

FOR ASSEMBLY

FIG, PO-1053 OFFICIAL
SYMBOL FOR STAMP TO
DEP40TE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

FOR WELDED PIPING

FIG. PG-105.4 OFFICIAL
SYMBOL FOR STAMP TO

V DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

economizer to which a Cade symbol is to be applied
shall be fab ricated by.a Manufacturer of boilers.
superheaters, watersvalls, or steel economizer; who Is
in possession of the appropriate Code symbol stamp

(see Fig. PG105.1), and a valid certificate of authori•
zation, except as otherwise provided in PG . 109. -

105.2 Seven Code symbol stamps. 
are 

shown in
Figs. PG-€05.1 through PG-105.4. They are defined as
follows:

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

4f—miniature boiler symbol
stam p ................ ....., we Fig.. PG-105.1

L—locomotive boiler symbol
stamp ...............	 ...... see Fig. PG-105.1

E—eleet ric boiler symbol
stamp__ ............. ... see Fig. PG-105.1

A—boiler assembly symbol
stamp....................... see Fig. PG-1052

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

V—safety valve symbol
stamp........................ sec Fig. PG•105.4
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PG109 STAMPING OF PRESSURE
PIPING

149,1 When external piping, &a in the
Ptambte, b insta lled by welding and is fabricated by
anyone other than the Manufacturer of the boiler, the
tre3dlug, other than the quali fication of welding
procedures, Welders, and welding operators, sha

ll
 be

done it s000rdanoe with the applicable rules of ANSI
B31.1 and by a rnsaufacturer or contractor it posses.
sift of one of the Cade symbota shown in Fig. PG.
105.1(" 5" only), Flg. PG - 105.2, or Fig. PG-105,3 and
who has been issued a Certificate of Authorization.
Qualificat ion of welding procedures, welders, and
welding ope rators shall be in accordance with the
requ€remeuts of PW - 1.2 and Section DL Such work
shall be inspected by an Authorized Inspector at such
stages of the work as the Inspector nvy elect. The
orsanizadoos which furnish and tastall such piping
shall luralsh proper Code oettiHation (PG-104.2) for
such piping Muding a Manufecturets Data Repo rt

Form P-4A as required by PO . 112.2.5 and PG. 112.3.

149.2 Welled piping, Included within the scope of
this Code, over 2 (n. pipe size shall be stamped with
the Cede symbol, together with the manufacturer's or
eonttames name and serial number. Such stamping
shall be on the pipe, valve, or fining adjacent to the
welded joint farthest from the boiler. For piping
operating at tempera tures above SWF (42rc) the
symbol may be stamped on a nameplate which is
Irremovably attached by welding, provided such weld-
ing is postweld but treated, or on a circular metal
band at least ^/ in. (6 mm) thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

Welded piping 2 in. pipe sire 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 visiblt until the piping has been
installed.

149,3 Parts of boilers, such as superheater, water-
wall, or economizer headers, or any construction
involving only welding as covered by PW-4 1 , may be
fab ricated by a manufacturer in possession of the
pressure piping symbol stamp, and so stamped and
reported on a Manufacturers' Partial Data Repo rt

Form ( Form Pd) as called for in PG• 112.2.4.

PG- 110	 STAMPING OF SAFETY VA1.5'FS

Fach safely valve shall he plainly marked by the
manufacturer or assembler (see PG-73 . 3-4) in such a
Hay that the markings will not be obliterated in
senice. The markings may be stamped on the casing,
or stamped or cast on a plate or plates securely
fastrned to the casing, and shall contain the following
markings:

f1) the name or identifying trademark of the
manufacturer;

(2) manufacturer's design or type number;
f3) size — in. seat diameter — m. (the pipe size of

the calve inlet);
(3) pressure	 lb (the pressure at whieh it is to

blow);
(5) B.D.—lb (binwdown–^ lilferenec between

the opening and chasing pressure);
66) capacity -lb/hr (in accordance with PG-

67.5 and 1 10 -72, and with the vahc.adjusled for the
blowdown given in the preceding item);

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

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

(9) ASME symbol as shown in Fig. PG-105. 4 .
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GENERAL

PFr.l	 GENERAL

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

PFr-44 OPENING BETWEEN BOILER
AND SAFM VALVE

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

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

No valve of any description shall be placed between
the required safety valve or safely relief valve or valves

and the boiler, or on the discharge pipe between the
safety valve or safety relief valve and the atmosphere.
When a discharge pipe is used, the cross-sectional area
shall be not less than the full area of the valve outlet or
of the total of the areas of the valve outlets discharging
thereinto and shall be as short and straight as possible
and so arranged as to avoid undue stress" on the
valve or valves.

PFr-W PEED PIPING

48.1 Whey a horisontaketarn tubular boiler ex-
ceeds 40 in. (1000 mm) in diameter, the ftedwater
shall dischAW at about throc4fths the length from
the end of the boiler which is subjected to the hottest
gnus of the fatwoe (except a horiwatal•retum
tubular boiler equipped with an auatisry feodwatet
heating and circulating device), above the central rows
of mbes The fad pipe shall be carried through the
head or shell farthest from the point of discharge of
the fetdwater in the manner specified for a surface
bkvwoff in PG•59.3.4 and bee securely fastened inside
the shell above the tube&

482 In verdeal tubular boilers the feedwata shag
be intrudnced at a point not lase than 12 in. (300 mm)
above the amen sheer. When the Wet is under
Pressure. (eedwater shall not be introduced through
the openings or connections used for the wster
co UMA the water gage glass, or the gsge cocks. In
closed s)-stems the weer may be introduced through
any opening when the boiler is not under pressure

PFr49 BWWOFP PIP IN G

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

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

GENERAL

PEB•1	 GENERAL

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

PEB•15 SAFELY VALVES

15,1 Each electric boiler shall have at least one
safety valve or safety relief valve, and if it has a power
input more than 500 kW it shall have two or mart
safety valves or safely relief valves.

151 The minimum safety valve ar safety relief
valve relieving capacity for electric boilers shall be 3:i
lb (l.fi kg)/hr/ kW input.
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PREAMBLE

The rules of this Section of the Code cover minimum
ccn uvctioa requirrmrnts for the design, fabrication, maul-
latioo, " inspection of steam heating, hot %Bier beating,
bot water supply boden which are directly feed with oil,
Sm. electricity. cast or other sotid or liquid fuels and for
operation at or below the pressure and temperature limits set
forth in this d0MMt0L Similar rules for lined potable %&t"
hraters are also included.

The rules ue divided into four major Pans: Part 11G,
applying to all material& of construction except at prodded
for to Part ((LINT Part HF, applying to assemblies fabricated
of A-rougbt material, except m provided for in 

HLW;
Pan HC, applying to cast iron assemW= and Part HLW,
applying eo lined poubk water heater Put HF is further
subdivided into Subpan HW, containing rules for welded
eoestrvttion, and Subpar fie, containing rules for bmi4d
construction.

The Parts and Svbparts of this Section are divided into
Ankles_ Path Artkk is given a number and a tick, as for
example. Put HG. Article 3, Desipx Aiticla are divided
into paragraphs %bkb are given a shwa-diel number, the
fint of which corresponds to the Article number, thus, wider

Article 3 of Part HG will be found parsgraph 11G•307.
Paragraphs are further subdivided i4io subparagraphs.
Major subd-iaions of paragraphs are designated by three- or
four-digit numbers followed by a decund point and a digit
or digits- Wherc necessary, further subdivWO.S are repro-
sentcd by letters and than by figures in Wmtheses. Minor
subdivisions of the paragraphs are also represented by
litters. A reference to one of these paragraphs in the test of
the Sen.tion includes all of the spplk ble rules in that
Paragraph. Thus, reference to 110 ,307 iaclud<e all the rules
in HG.3073 through HG-307A.

This Section does not contain rules to raver all possible
details of design cad mnstructioa. Where compkte details
are not glum, it Is intended that the manufacturer, sub*t to
the approval of the Authoriud letsparor, shall provida
details of design and c mtmciion trhkh will be as safe as
otherwise required by these rules.

When the strength of any part cannot be computed with a
satisfactory as umce of safety, these rules pcnvide proce-
dures for establishing its manimum allowable %caking
pressures
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ARTICLE I

SCOPE AND SERVICE RESTRICTIONS

H(71I00 SCOPE

The requirements of Part H4 apply to steam
heating boilers' and hot water boilers = and to appurte.
nines thereto and shall be used in conjunction with
the specific requirements in Part HF, Boilers of
Wrought Materials, and Part HC, Cast Iron Miers,
whichever is applicable. Part HG is not intended to
apply to Ilned potable water heaters except as pro•
vided for in Part H1,W.

IiG101 SERVICE RFMIMONS AND
EXCEPTIONS

JIG-101.1 SsrTice Restrictions. The rules of this
Section are restricted to the following services:

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

'Wbea wed far searicn .1x" petiodie .1k—p u ngaupd, thr
cut is wet;o-1 thrt, m+nntny. rrter treatment mot bx
a4idered tad Wt ny ettea pru iww rev ele—t arc —zmry.
'As was in nw Senio=r, eke term "kot -u, bnkrr iadul.
both bot w w hating bxkst urd ha witer supply bmkv

(b) hot water heating bailers for operating at
ptessures not exceeding 160 psi (1103 kPa) and/or
temperatures not exceeding 25OF (121'C), at or near
the boiler outlet;

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

HG
'
 101.2 Exceptions. Hot water supply boilers

which are directly fired with oil, gas, or 0ertricity are
considered outside the jurisdiction of Section IV when
none of the following limitations is exceeded:

(a) heat input of 200,000 Btu/hr (58.6 k%%
(b) water temperature of 210T (99'C);
(e) nominal water containing capacity of 120 gal

(4541) except that such hot water supply boilers shall
be equipped with safety devices in accordance with the
requirements of lIG-400.1

1143•101,3 Services in Excess of Those Covered
by TLG Section, For scnicts eaeecding the limits
specified in HG•I01.1, the colts of Section I shall
apply.
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ARTICLE 4

PRESSURE RELIEVING DEVICES

H"W PRFSSM RE M7NG VALVE
REQUnuagwM

HG4W .i Safety Valxa Regelremwta for Steam
Bollan

(a) Each steam boiler shalt have one or more
officially ra ted safety valves ] of the spring pop type,
adjusted and staled to discharge at a pressure not to
exceed 15 psi 003 kP4 Sacs sha ll be attached in a

manner to prevent the valve From being taken apart
without brea

ki
ng the seal. The safety valves shall be

amnged so that they cannot be reset to relieve at a
higher pressure than the maximum allowable working
pressure of the boiler. A body drain connection below
seat level 1ha0 be provided by the manufacturer and
this drain sha ll not be plugged during or mut add
Enstalla tion. For valves eapxding 2 in. (51 mm) pipe
size, the drain hate or holes shall be upped not less
than % in. (10 mm) pipe Sim For valve 2 In. (51 mm)
pipe sir or lem the drain hole shall not be less than yi
in. (6 mm) in diameter.

(b) No safety valve for a steam boiler shall be
smaller tban'% in. (13 mm}. No safety valve shall be
larger than 4x in. (114 mm). The inlet opening sha ll

have an ituide diameter equal to, or greater than, the
seat diameter.

(e) the minimum relieving capacity of valve or
valves shalt be gove rned by the capacity marking on
the boiler ca

ll

ed for in Ho.530.
(d) The minimum valve capacity in pounds per

hour shat] be the greater of that determined by
dividing the maximum Btu (joule) output at the boiler
nozzle obtained by the grin$ of any firel for which the
unit is Eastalled by 10M or sha ll be, determined on the
bas's of the pounds of steam gmetsted per ]tour per
square foot of border heating surface as given in Table
HG-400.1. In many cases a grater relieving capacity

r"v^ romped ufety -Kft then 5a 11 twee tatted std carload m
wwrd.esa vita 0. tuln of Sftd a t may be aaepwi fa

i• - d id .. ca Secooa IV bml-

of valvea will have to be p rovided than the minimum
speeiffed by these rules In every case, the requirement
of H0 400 I(c) shall be met.

(e) The safety valve capacity for each steam boiler
thall be such that with the furl burning equipment
imtalled, and operated as maximum capacity, the
pr essure cannot rise more than 5 pal (34 kPa) above
the maximum a

ll
owable working pressure.

(n When operating conditions are changed, or
additional boiler hating surface is installed, the valve
capacity shall be increased if necessary. to meet the
new condi tions and be in accontance with H0-
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 SaMy Relief Vat y a Rsgairments for
Hot Water Boilers

(a) Each hot water bating boiler shall have at least
one o^cially, rated pressure relid valve' set to thieve
at or below the maximum allowable wotL mg pressure
of the boiler. Each hot water supply boiler shall have
at least one officially ra ted safety re lief valve or at least
one officially ra ted presurcrtemperatuie re lief valve of
the automatic restating type set to relieve at or below
The maamum allowable working pressure of the
boiler. Safe ty relief valves officially ra ted as to capacity
shall bave. pop action when tested by ttesaL Vfhm
more thin one safety relief valve is used on either hot
water ha ting or hot water supply boiler, the sddi.
tianil valve or valves shall be o ffIcially rated and may
be six within a range not to exceed 6 psi (41 kPa) -
above the —almum allowab le working pressam of the
boiler up to sad including 60 psi (414 kPa) and 5% for
those having a maximum allowsble working pressure
exceeding 60 psi (414 lips), Safety re pidvalves shall be
spring loaded Ssftty relief valves shall be so ananged
that they cannot be rewr at a higher pressure than the
maximum permitted by this paragraph.

lb) No materials [cable to fail due to deterio ra tion
or vulcaniratioo when subjected to saturated steam

Register, March, 1982, No, 315
Boiler and Pressure Vessel Code



110	 l WISCONSIN ADMINISTRATIVE CODE

Ind 42

ARTICLE 4—'PRESSURE RELIEVING DEVICES
	

IIG400.2-11G400.3

TABLE HG400.1 	 -
MINIMUM POUNDS OF STEAM PER HOUR
PER SQUARE FOOT OF HEATING SURFACE

FTretube	 wrtedube
Sour Hex" Surface	 803ars	 Bd"ars

Hard fired 5	 6
Stoke, fired	 - - 7	 8

04, 93s, or ptA uUed
fsxi riled 8	 10

Waldwaa lxawq wrfm:
Hard feed a	 a
Stever fired 10	 12
pr, 9m, or pherued

Taal f-td 14	 16

NOTES:
(1)Wh.tn a boiler is Brad say by a 9as Aavirq a teat vals a Mt to

eacm of 200 sw tcv ft, the 'ral m safety valor v safety
reftef valve rN3ev4sg capacity may be based on the ra%us 9:Yen
for hard fired Wfers aba 1.

(2) Tt4 rrera.. 0 safety vaha or safety renal vahe reflertng wpuity
for 1;ewic balers shall be 3'la lblhrtM k9A

(31 For Nat" surface detarn5natfw, see HGA03.

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

!r) No safety relief valve shall be smaller than 2/4 in.
(14 mm) nor larger than 4% . In. (114 mm) standard
pipe size except that boilers having a heat Input not
greater than IS,O00 Btu/hr (4395 W) may be equipped
with a rated safety relief valve, of % . in- (13 mm)
standard pipe siu. The inlet opening shall have on
inside diameter approximately equal to, or greater
than, the seat diameter. In no case sball the minimum
opening through any part of the valve be Im 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 boiter shall be the greater of that
determined by dividing the maximum output in Btu
(joules) at the boiler nozzle obtained by the Bring 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 fool of boiler beating
surface as given in Table HG-40DA. In many casts a
greater relieving capacity of valves will have to be
provided than the minimum specified by these rules.
In every case, the requirements or HG-400.2(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-
400-20), The additional valves required, on aocount of

changed conditions, maybe installed on the outlet
piping provided there is no intervening valve,

(p 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 prmure cannot rise more
than 10%a above the maximum allowable working
ptessure. When more than one safety relief valve Is
used, the overpressure shall be Limited to l0eYo above
the set pressure of the highest set valve allowed by
HO-400.2(a).

HG-100.3 Safety and Safety Relief Valves for
Teaks and Heat Exehangen

(a) Steam to Hot Water Supplyt When a hot water
supply Is heated indirectly by steam in a toll or pipe
within the service Limitations set forth in H(3 . 101, the
pressure of the steam used shall not exooed the safe
working pressure of the hot water tank, and a safety
relle(valve at least 1 in. (25 mm) in diameter, set to
relieve at or below the maximum allowable working
pressure of the tank, shall be applied on the tank.

(b) High-Temperature Water to Water Hrat Ex-
changer. s 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 HG•101; the heat
exchanger shall be equipped with one or more
officially rated safety re

li
ef valves, set to relieve at or

Mow the maximum allowable working pressure of the
heat exchanger, and of sutBcitnt rated capacity to
prevent the beat exchanger pressure from rising mote
than 10% above the maximum allowable working
pressure of the vessel.

(r) H1gh-Temperature Water to Steam Heat Ex-
clronger z When high4emperature water is circulated
through the co€ls or tubes of a beat exchanger to
generate low-pressure steam, within the service limita-
tions set forth in H0401, the heat exchanger shall be
equipped with one or more officially rated safety
valves, set to relieve at a pressure not to exceed IS psi
(103 kPa), and of sufficient rated capacity to prevent
the beat exchanger pressure from rising more than 5
psi (34 kPa) above the maximum allowable working
pressure of the vessel- For heat exchangers requiring
steam pressures greater than 15 psi (103 kPa), refer to
Section I or Section VIII, Division 1.

'Snggaud butiatioe prutices fa the sxandaer side or hat
uchsngen
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ARTICLE 1 — PRESSURE RELIEVIh13 DEVICES

HG402 DISCHARGE CAPACITIES OF
SAFETY AND SAFEi'Y RELIEF
VALVES	 -	 -

HG-401.1 .Vidve Sfarkings. Each safety or safely -
relief valve shall be plainly marked by the manu(ac•
toter 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-002 OFFICIAL SYMBOL FOR STAMP TO
DENOTE THE AMERICAN SOCIETY OF MECHANICAL

ENGINEERS' STANDARD

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

(a) the name or identifying trademark.. of the
manufaclurcr,

(b) manufacturer's design or type number,
(e1 size — in. (the pipe size of the intety
(d) pressure — psi (the pressure at which it is

set to blow;);
(e1 capacity — lb/hr, or capacity	 -	 -	 ---

Btu/hr in accordance with HG402.1;

fn year built or alternatively, a coding may be.
marked on the valves such that the valve manufac-
turer can identlfy the year built;	 -

(g) AShIE symbol as shown in Fig. , HG 402._	 -

HG-406 VALVE REPLACEMENT

Safety valves and safety relief valves requiring
repairs shag be replaced with a new valve or rep"
by the manufacturer.

Register, March 1982, No. 316
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ARTICLE G
INSTRUMENTS, FITTINGS, AND CONTROLS I

HG-600	 FoR sTEAM1i miAnNG wiltxps

i
under pressure. Water glass fittings may be attached

HG-601:	 SEAM CAGES
directly to a boiler.

-	 Boilers having an internal vertical height of less

(a) Each steno boiler shall have a steam gage or a than 10 in. (254 mm) may be equipped with a water 	 i
compound steam gage connected to its steam space or level indicator of the Glass Bull 's-Eye type provided
to its water column or to its steam connection. The the indicator is of sufficient size to show the water at 	 I
gage or connection shall contain a siphon or equiva• both normal operating and low water cutoff levels.
lent device which will develop and maintain a water (b) The lowest visible part of the water gage gla ss

seal that will prevent steam f rom entering the gage shall be at least	 l in. (25 mm) above the low est
rged that thetube. The connection shall be so aran permissible water level recommended by the boiler

gage cannot be shut off from the boiler except by a ' manufacturer. With the boiler operating at this lowes t
cook placed in the pipe at the gage and p rovided with permissible water level. there shalt be no danger of
a tee, or tever •hand€e arranged to be parallel to the overheating any part of the boiler.
pipe in which it is located when the cock is open. The Each boiler shall be provided at the time of the 	 €
connections to the boiler shall be not less than %4 in. (6 manufacture with a permanent marker indicating the
mm) standard pipe size, but where steel or wrought lowest permissible wat er level. The marker shall be
iron pipe or tubing is used, they shat! be not less than stamped, etched, or cast in metal; or it shall be a
V, in. (13 mm) standard pipe size. The minimum size metallic plate attached by rivets, screws, or welding;
of a siphon, if used, shsil be % in. (6 mm) in inside or it shall consist of mate rial with documented tests'
diameter. Fer rous and nonferrous tubing having inside showing its suitability as a permanent marking for the
diameters at least equal to that of standard pipe sizes application. This marker shall be visible at all tim es .
listed above may be substituted for pipe. Where the boiler is shipped with a jacket, this marker

(b) The state on the dial of a steam boiler gage Sha
ll

may be located on the jacket.
be graduated to not less than 30 psi (207 kPa) nor
more than 60 per (414 kPa). The travel of the pointer NOTF-. 7ranipumt ­Ad ester 0— rt ss may be ukd nor the
from 0 to 30 psi (0 to 207 €rPa) pressure shall be at a,att tat will 	 iraaspt and-w pee provided Hut the	 uen

least 3 in. (76 mm).	 - t- p^.d fmubte for rte prd W,n te>aptaatore, and torrwirt
rondniom apma d in -M ­

H in elect ric bo
il

e rs of the submerged electrode

HG-602	 WATER GAGE GLASSES type, the water gage glass shall be so located to
indicate the water levels both at sta rtup and under

(a) Each steam boiler sha ll have one or more water maximum steam load conditions as established by the
gage glasses attached to the water column or boiler by manufactwer.
means of valved fittings not less than % In. (13 mm) (d) In	 elect ric boile rs 	of the	 resistance	 healing
pipe size, with the lower lilting provided with a drain eteme ri t type the lowes t risible part of the water gage
valve of a type having an unrestricted drain opening glass ' shall	 not	 be 	 be low	 the	 top	 of the electric
not less than s/4 in. (6 mm) in diameter to facilitate res istance heating element. Each boiler of this type

cleaning. Gage glass replacement shall be possible shall also be equipped with an automatic low-water	 €

'Shia tgmpoame to be insulted tator to c.;mc - 	 2Eaamp4 of a mLiona llp r000p,iced fuederd It ANSI 121 1)
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A$(TICL£ 4 — PRESSURE RELIEVING DEVICES

11"I - DISCHARGE CAPACITIES OF
. -SAFM AND SAFETY RELIEF	 -f-	 VALM

HG401.1 Vatre l% farklegs. Each safety or safety
relief valve shall he plsinly marked by the manufa c.

Curer in such a-way that the markings will nor be

	

-	 -	 obli terated in senice. The markings shall be cast or - 	 -
stamped on the calve body or on the lifting kcer,

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

ENGINEERS' STANDARD	 --

providing the lifting lever is permsnenlly attached to 	 -	 -
the salve, or, when desirable because of size, a ll or

-	 part of the required m arkings may be stamped, cut or
etched on a plate or plates, each securely fastened to

the vale: body, krer, or other permanent part of the
valve. and such markings shall include the Following: 	 -

.	 (a) the name or identifying tradem ark of _ the
•  	 manofacturer, - 	 - 	 -
- 	 21 mmufacturet's dwignor type oumber, 	 - 	 -  	 -

... 	 (e) siu	 is (the pipe size of the inks}	 i

	

.	 (d) Pressure _ psi (the pressure at which it is
Set to Ww-1X

- (e) capacity --- lb/hr. ' or Capacity	 -	 .1

Biu/hr in &&*(dance with H0402.3::

(1) year buili or alte rnatively, a coding may be	 ^.	 .

	

.	 marked ur< - the Halves sucb that the valve manufa c -,	 ..
.	 -	 toter Cart identify the year byA -':.;

Ygl AS.%4E symbol as shown in Fig- HG-402.

... r : HG406 - VALVE REPLAC@NEN

Safety rakes and safrry retie£ valves regsdring
repairs shall be replaced with a nnv valve or repaired
by tha maaufscr r .	 .
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11G-60"G^ M	 SECHON N — PART HO

electrical power cutoff $o located as to automatically
cut off the power supply before the surface of the
water falls below the top of the el ectrical resistance
healing elements.

(e) Tubular water glasses on elect ric boilers having
a normal water content not acecding 100 gal (379 1)
sha

ll
 be equipped with a protective shield.

HG-M WATER COLUMN AND WAFER
LEVEL CONTROL PIPES

(a) The minimum sin of ferroux or nonferrous
Pi

p
es connec ting a water column to a steam boiler

shall be l irs (25 mm). No ou tlet anntetio" except
for damper regulator, reedwata fCgttlator.. scam
Miss, or appara tus which dos not p ermit the escape
of lay starts or water except for manually operated
blowdowm, shall be attached to a water column or the
piping connecting a water column to a boiler (sec HO.
705 for introduction of feedwater into a boiler). If the
water column, gage glue, low-water fuel cutoff, or
other water level control device is connected to the
boiler by pipe and fittings, no sbutoff valves of any
type thall be placed in such pipe, and a cross or
equivalen t fitting to which a drain valve and piping
may be attached sha

ll
 be placed in the triter pil ing

Connection at every right angle turn to facilitate
cleaniag. Tha water column drain pipe and valve shall
be not less than Yea in. ( 19 mm) pipe sin.

(b)The steam connections to the water column or a
horizontal IIretube wrought baler shall be taken from
the top of the shear or the upper part of the had, and
the water connection shall be taken from a point not
above the can ter line of the shell. For a cut iron
boiler, the steam connection to the water column shall
be taken From the top of an and section of the top of
the ttesm header, and the water connection tbrli be
made on an and section not lest than 6 in. (152 corm)
below the bottom connection to the water gage glass.

HO-604 PRESSURE CONTROL

Each automatically grad steam boiler sha
ll

 be
protected Gom overpressure by two pr essure•opettatcd
co u)A

(a) Eseh Individual automa4aily fired steam boiler

shag have a safety limit control that will cut off the
fuel supply to prev en t steam pressure from exceeding
the 15 psi (103 kPa) maximum allowable working
pressure of the boiler. Each con trol shill be con-
structed to p re ven t a pressure setting above 0 psi (103
kPA).

(b) Each individual steam boiler or each system of
commonly connec ted steam bo

il
ers shall have a

Control that wi
ll

 cut off the fuel supply when the
pressure reaches an operating limit. which shall be less
than the maximum allowable pressure.
(c)Shutoff valves of any type shall not be placed in

the steam pressure connection between the bo
il
er and

the wotroLs . daeonbed in (a) and (b) above These
controls shall be protected with a syphon or equival en t
mans a maintaining a water sal that w ill prevent
steam from entering the control. The connections to
the boiler shall not be less than % in. (6 mm) standard
pipe size, but where steel or wrought iron pipe of
tubing is used. they %bull not be leas than % in. (11
mm) standard pipe size The minimum size of s
syphon shall be Y, in. (6 mm) standard pipe size or ,%
in. (10 mm) O.D. nonferrous tubing.

HO-605 AUTOMATIC LOW-WATER FUEL
CUTOFF AND/OR WATER
FEEDING Dt3VICE

(o) Each automatically Bred steam or vapor-system
boiler &hall have an auromado low-water fuel cutoff so
located as to automatically cut off the Furl supply
when the surface of the water (a& to the lowest visible
pelt of the water gage gtasa If a water fading device
is installad, it shall be so constructed that the water
inlet valve cannot feed wat

er
 into the boiler through

the Seat chamber and so looted as to supply requisite
reedwater.

(b)Such a flul cutoff or water feeding device may
be attached direc tly to a boiler. A fuel cutoff or water
fading device may also be installed In the tapped
openings available for attaching a water glass direct to
a boiler, provided the oonnoWons are made to the
boiler with nonfer rous ten or Y's not less than % in.
(13 mm) pipe size between the boiler and the water
glass so that the water glass is attached dirwily and as
close as posuble to the boiler, the ran of the to or Y
shall take the water gram fittings, and the side ou tlet or
branch of the tee or Y shall take the fuel cutoff or
water feedin6 device. The ends of all tipples sha

ll
 be

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

ing a separate chamber stall have a ver tical drain pipe
and a blowoff valve not less than % in. ( 19 mm) pipe
size, located at the lowest point io the water equalizing
pipe connections so that the chamber and the equa liz-
ing pipe can be flushed and the device tested.
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ARTICLE 6 -- INS UMENIS, FITTINGS, AND CONTROLS	 I4G-61"G432

HG-610 FOR HOT WATER BOILERS

HG6i1 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 off from the
boiler except by a cock with tee or lever handle, placed
on the pipe near the gage. The handle of the cock shall
be parallel to the pipe in which it is located when the
cock is open.

(b)The scale on the dial of the pressure or altitude
gage shall be graduated approximately to not less than
1% not more-tban thrte times the pressure at which
the safety relief valve is set.

(c) Piping or tub€ng for pressure- or altitude-gage
connections sball be of nonferrous metal when smaller
than l in. (25 mm) pipe size.,

HG-6I2 THERMOMETERS

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

HG-613 TEMPERATURE CONTROL

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

(a) Each individual automatically fired hot water
boiler shall have a safety limit control that will cut off
the fuel supply to prevent water temperature from
exceeding the maximum. allowable temperature of
25TF (121'C) at the boiler outlet. This water tempera-
ture safety control shall be constructed to prevent a
temperature setting above 25VF (121-C).

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

HG-614 LOW-WATER FUEL CUTOFF

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

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

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

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

HG-620 FOR ALL BOILERS

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

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 witboot the use of tools and provided the
water gage and pressure gage on a steam boiler or the
thermometer and pressure gage on a water boiler are
visible through an opening or openings at all times.

HG630 ELECTRIC WIRINiG

HG-631. ELECTRICAL CODE
COMPLIANCE

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

HG.632 TYPE CIRCUITRY TO BE USED

Whether field or factory wired, the control circuitry
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ARTICLE 6 — INS Ill)MEN1

IIG-410 FOR HOT WATER BOILERS

H"11 PRESSURE OR ALTITUDE GAGES

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

(6) The scale on the dial of the pcessarc or altitude
gage shall be graduated approximately to not less than
a s/ nor morethan - three times the pressure at which
the safety relief vah a is set. -

(e) Piping or tubing for pressure or altitude-gage
eotulwions Shan be of nonferrous metal when smalla
than I in. (25 nun) pipe sixes

t. FITTINGS. AND CONTROLS 	 tIG3104IG432

cutoff which has been designed for hot water senice,
and it shall be so loealed sec to automatically cut off
the fuel supply when the surface of the water fails to
the level established in (b) below (see Fig. 110.70).2).

(8) As there is no normal waterline to be main
tained in a hot water hating boiler, any location of
the low-water fuel cutoff above the lowest safe
p4rn11Setbl4 rata level established by the boiler
manuftewcr Is smiaractory.

(4 A coil-1)-154 boner or a watertube boiler with
but Input greater ill= 400,000 Biu/hr (117.2 kW)
requiring forced dreuLtion to prevent ovethating of
the coils or tubes shall have a flow-senatag deice
inatalod In the outlet piping in lieu of the low-water
W cutoff required in (a) above to automatically, cut
off the fuel supply when the circulating flow is
Interrupted_.	 .

HG b$U THERMOMETTERS

Each hot water boiler shall have a thermometer so
located and connected that it Shall be easily radable
when observing the water pressure or altitude. The

- thermometer shall be so located that it shag at all
`times indicate the temperature in degrees Fahrenheit
of the water in the bakr at or near the outlet.

MAU TEMPERATURE CONTROL

Each automatically tired hot seater baler shall be
protected from aver-temperature by two temperawra
operated controls.	 -

(o) Facb individual automatxally fired hot water
boiler shall have a safety Bmit control that will cut of
the fuel supply to prevent water temperature from
aceediag the maximum allowable temperature or
25TF (I2l'C) at the boiler outlet This water tempera-
tore safety control 'shall be constructed to prevent 'a
temperature sgtting above 25YF (11 I'Cy

IN Each individual hot water boi4r or each system
of commonly connected boilers without inte"toing
Yatves shall hive a control that %-ill cut off the fuel
supply when the water temperature ruches an operab
ing limit, which shall be less than the ma iimum
allowable temperature.	 -

JIG-614 LOW-WATER FUEL CUTOFF

fa) Each automatically filed hot water heating
boiler with heat input grater than 400,000 Bru/hr
(117.2 kW) shall have an automatic low-water fuel

IIG-620 FOR ALL BOILERS

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

Any or all -instruments, goings, and controls re-
quired by chase rules may be installed inside of bailer
jackets provided the water gage oa a steam botkr is
accessible %itboui. the use of tools and provided the _ ..
water gage and pressure gage on a steam boiler or the
therrrsorrieier and pressure gage on a water boner are
visible through an opening or openings at all times.

HG-630 ELECTRIC WIRING

1-113431 ELECTRICAL CODE
COMPLIANCE

All field w iring for controls, but generating a N--
raws, and other appurtenances necessary rot she
operation of the boiler or boilers should be installed in
accordance with the provisions of the National Ekc-
tric Code mid/or should comply with the applitablc
local electrical mde All toilers supplied with factory
mounted and wired controls, heat generating appa-
ratus, and orbit appurtenances necessary for the
operation of the boikrs should be installed in accor-
dance with the provisions of the nationally recognized
standards such as listed in footnote I of HG-640.

HG-02 TYPE CIRCUITRY TO HE USED

Whither field or factory wired, the control circuitry

Register; h4ekrch, 1982, No, 315
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shall be positively grounded and shall operate at 150 V
or less. One of the two following systems may be
employed to p rovide the contro l circuit:

(a) TxwFM* Nominal I20 VSynetn OVA Separate
Rqulpmenr Ground Conductor

{I) This system shall consist of the link aeuttaL
and equipment ground conductors. The control panel
frame Intl associated control circuitry meullle enclo-
sup sha ll be electrically continuous and be bonded w
the equipment pound conduc tor.

(1) The equipmen t ground conductor and the
neutral conductor shall be bonded together at their

origin in the electrical system as required by the
NEW

(3) The line side' of the oantrol circuit shall be
provided with a time delay fuse sized as sma ll ss
pr-dcable.

(b) I1vo-Wire Nominal 120 VSyseem Obtainedby
Using an Isolation Transformer

(1) The two,-wire control circolt shall be obtained
from the moondary side of an isolation trimfcrmer.
One wire from the seeoaduy of this transformer shall
be electrically continuous and shill be bonded to a
convenien t cold water pipe, All metallic enclosum of
control compon ents shall be secztrely bonded to this
ground control circuit wire.. The primary side of the
isolation tran0lormer wi

ll
 normally be.a two-wire

source with a poten tial of 2yo or 209 V or 440 V.
(1) Both sides of the two-wiro primary circuit

shall be fused. The hot leg on the load side of the
isolation tran sformer shall be fused as small u
practicable and ht no case fused above the rating of the
isolation "Wormer.

HG-&M L INUT CONTROLS

Limit controls sha
ll

 be wired on the hot or line side
of the contro l circuit.

yea Appel. 11.

HG4M SHUTDOWN SWITCHES AND
CIRCUIT SRF XERS

A manually operated remoie heating plant shut•
dawn switch or circuit breaker sboufd be lo ca ted just
outside the boiler room door and marked for My
identification- Consideration should also be given to
the type and location of the switch to safeguard
against tamperiag. If the boiler room door is the
building exterior the switch should be located just
inside the door. If than is more than one door to the
boiler room, there .should be a switch coated at e ach
door.

HG-&40 CONTROLS AND IMAT
GENERATING APPARATUS

fa) pit and gu-died and electrically hated bo
il

ers
should be equipped with suitable primary (dame
safeguard) safety controls, safety Unit switehp, And
bwnen or electric elements as requited by a natiaonsily
reoop zedstandard.{

!b) The symbol of the c ertifying organization'
which has investigated such equipmen t as having
complied with a nationally tecoplud Standard shall
be affixed to the equipment and sha ll be considered as
evidence that the unit -wu manufactured in soccer-
dance with that suaduAL

Tramp" of thn n+OO.Df ft bpased stasds'41 arc
Az-rkaa trldo- 1 U-4m4 721.13.1, Cntrd Heim{ On-

ApptiaW06 ytdarx L Stn, tad Nat Water Be4—_.`
Amerraa Iiattaoat Suaduda 72 f.I7. 0.iesetec der Caeverafoa
By

vws..rftd ubmw-ejt Ise, tit, 2% U-d&M• for WM.
Oil Bonsai

UadarRrets• tabaraaotvw Ise., UL 7Th,- Erocaic Spade
braes[Eq,iPmear .

U.derwr n' Lsbusrorea. Sec. UL 716, UL duc4 tar Saf<ry,
0a Rrsd Baser A.....,s.t

unur, mwe r Lbxu.-:.• rte. UL 143. Su&u..n fw Wpy
emvaad,i—ladrtrut aarlfeacas &pdt—a

to eetafyms wpairatim A ace that mnida sadarm taanp
•• r s do. acrd timai pyo Wt -d" nbUhb -W-fly

rerotsised ssaa ed:. d rbu u axapuhk m ens aahraica
bass
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-700 INSTALLATION REQUIREMENTS,
ALL BOILERS

HG-701 MOUNTING SAFETY AND
SAFETY RELIEF VALVES

HG701.1 Permissible Mounting, Safety valves
and safety relief valves sha

ll
 be located in the top or

side' of the bo
il

er. They sha
ll
 be connected directly to

a tapped or ganged opening in the boiler, to a fitting
ennected to the boiler by a short nipple, to a .Y-base,
or to a valveless header cconecling steam or water
outlets on the same boiler. Coil or header type boilers
shall have the safety valve or safe ty relief valve located
on the steam or hot water outlet end. Safety valves and
'safety relief valves sha

ll

 be installed wiih,their spindles
Yeriical. The opening or connection between the boiler
and any safety valve Or safety rellef valve shall hive at
least The area of the valve inl et.

HG701.1 Requirements for Common Ccnaec-
tlom for Two or More Valves

fa) When a boiler is fitted with two or more safety
valves on one connection, this connection shall Have a
cress-sectional area not less than the combined areas
of inks connections of a

ll 

the safety valves with which
it connec ts.	 -

(b) µ'ben a Y-base is used. the inlet area shall be
not less than the combined outlet areas, When the size
of the bo

il
er - requires a safely valve or safe ty relief

valve larger than 4% in. ( 114 mm) in dlamrter, two or
more valves having the required combined capaci ty
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 Conneettons. A threaded
connec tion may be used for attaching a valve.

[the top or rkde of the k-k, shall mean the Highest prxtu bee
Part of the cock[ pope, but in no t Shall the ssfc[r —SO of
safety r, liaf id— be located oa the boiler bekov the Lunt
perratwbk water krel

HG-701A ^Prohlhlted Moundags..:Safety and
safety relief valvet shall not be connected to an
internal pipe in the boiler. -

Hr-701.5 Use of Sbutoff Valreti Prohibited. No
.sbutod of any descriptign shall be' placed between the
safety or safely relief` yalve and tbc. boiler, or on
discharge . pipet between such valves and the atmo-
sphere.	 -

HG70L6 Safety and Safety Relief Valve THs-
cluirtie Pip

in
g

(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 Mitf valve discharge pipe, it shall
be located close to the valve outlet.	 -

(b)The discharge from safety Or safety rel ief valves
shall be so arranged that there will be no danger of
scalding attendants. When the safety or safety relief
valve discharge is piped 'away from the boiler to the
point of discharge. there shall be provisions made for
properly draining the piping. The size and arrange-
[neat of discharge piping shall be such that any
pressure that may exist or develop will not itduce the
relieving capacity of the reieving devices below that
required to protect the boiler.

HG-703	 PIPING

HG703.1 Prasdslotu for Esponsloo and Contra c-

tion. Provisions shall be made for the expanslon and
contraction of steam and hot water mains conn ec ted
to boilers by prodding substantial anchorage at
suitable points and by providing swing joints= when

t Regudl m of 4'9e of —eot^m need. the term 's. s)M tf
mean' srrangenxnts d pipe and dn.& . sash u snuulated in
F&L Ha-711.1 ad lea-7031. which Lilo. the piping to expand
.nth-t imposing euCe us a force oa the hosier

Register, March, 1982, No. 315
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FIG. HG-703.1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS IN BATTERY
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^	 t kry 	^f	 COmmOn KlVfn	 prattVfldldVal^l¢YItH

	

M- -}̀ ,++`, j;	 See 11G-710 4	 "der iPaate 21

	

Ileillf with Te.v RHUrn Opmi.ge	 - e.R. wi th OM Raturn Op.Im

hlowolf very INate 31	 b!omlt eats INola 31

NOTES
Ili Rear*v ded c ir cl. S» H0416. AcmtWt shutoff nhn or cock t in the aor»ec ,N

piping may be in[Wed tW [GnVenienea of CO wo testily jMior m-ke.
171 The Gammon lemn hlade'slop r %h maY be 14' tdd ors aither stria of the ahKk "N".
fa y The te— blorroffnlr as ute6m chi, Se0 ­s all b'o} ffwlM, drain rthes, and

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

HG7033 Rat. pipe Connections
(a) The returm pipe connoz4ons of each boiler

supplying a gravity return steam beating system shall
be so arranged as to form a loop substantially as
shown in Fig. HO.703.1 so that the water In each
baler cannot be forced out below the sale water level.

(b) For hand-fired bodies with a normal grate line,
the re mmeaded pips sizes detailed as "A" m Fig.
HO-703.1 are 1% in. (38 mm) for 4 sq ft (0.0037 m2)
or Seca firebox am at the mrnW grata line, 2% ta. (64
mm) for area mom than 4 sq ft (0.0037 m a) up to 10
sq ft (0.138 ml), and 4 in. (102 mm) for 15 sq R (0.134
M2) or MOM

(e) For automaaeally fired bollm which do not
have a nonz al State Ilne, the recommended pipe sizess
detailed at "A" in Fig. HO-703.1 are 1% in. (39 mm)
for boners with minimum safety valve reliving
apadty 230 lb/hr (1130 kg/1tr) or lax, 2% im (64
mm) for bales with minimum safety valve relieving
capacity from 271 to 2000 Whir (1137 to 9060 kg/hr)
inclusive, and 4 in. (102 mm) rot botlm with more
than 2000 lb/hr (9060 kg/hr) minimum safety valve
relieving -parity.

(d) Provision shall be made for cleaning the interior
of the return piping at or close to the boi ler,

HC-703 FEEDWATFR CONNECITONS

(a) Feedwater, makeup water, or water treatment
shall be introduced into a boiler through the return
piping system. Alternatively, melt p water or water
tratmemt may be introduced through an in4 epemdeng
connwum The water How from the independent
mnnection sha

ll
 trot discharge directly against parts of

the boiler exposed to direct radiant hat from the Im
hfakwp water or water treatment shall not be
introduced through openings or eomectioas provided
for inspection or cleaning, safety valve, safety relief
valve, blowof<, water column, water gage glaze, pres-
sure past, 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 ebeck valve and the bode or between the
Check valve and the retu m pipe system_

TABLE HG-709.1
EXPANSION TANK CAPACITIES FOR GRAVITY

HOT WATER SYSTEMS
Based on two-pfye system wtth ayeraW operating water

temperature 170'F, using can iron eohsmn radiation
with heat emission rate ISO Stu(hr sea k eauivaksst

4irectlon radiation

IrWA$ed EqAralmt	 Tae* CaparAy,
OGeat fladtausn. t sea k	 gal

Up to	 )70 is
U p to	 414 22
Up to 4M 24
Up to	 490 30
Up t4 1100 33
Up N 1400 40
Up to 1e40 2-30
Up to two 2-30
up t0 2040 2-33
Vp to 2400 2-40

Korf
UJ For nVA" wO more than 2400 q ft a hnt" tq,rraknt

atrert w" radtatlen, the aeq,ind tapactty of Vr cuildan tare
1k a W hwured m Vr eaats of t eat tar* eapaettyl3a sq R ae
adSVmrl opMlast drat rad4t$m

HG707 OD. HEA'I'$IiS

(a) A hater far oil or other liquid harmful to boiler
operation dull not be installed directly in the steam or
water space within Is boiler.

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

HG-7D9 PROVISIONS FOR THERMAL
EXPANSION IN HOT WATER
SYSTEMS

Ali bat water heating systems incorporating hot
water Lanka or fluid relief columns shall be so installed
es to prevent freezing under normal operating co".
dOnL

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

H13,709a Closed Type Systems. If the system is
of the closed type, m airtight tank or other suitable au

Register, March, 1982, No. 316
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TABLE HG-709.2

EKPAHS.ON TANK CAPACITIES FOR FORCED
HOT WATER SYSTEMS

Based en average operating water temperature 19VF,
a fill pressure 12 psig, and mWawm operating peessure

30 psey :

System Yok3	 " Ta.A1c capacity,
gat gal.

-	 -	 100 'is

200 30

300 45

00 60

560 75

1000 Ito

20M 300

NOTE:
III EaUts W`." tarter in scant, ra7!rtron, W FPPM. Hat

k[NArq expvnron tun;. A p oe66.0 for oltrsann9 system
vakv,se aces for determirdM e.paraiay lank Ores fwoNer [es'gn
W'divom nut to aftned to in 0,101. 10 of t1r 1964 e~
of the ASHRAE Guda ud oats Bak AppHCatWa. 	 -	 -

cushion shall be installed that will be consistent w ith
the volume and capuity of the system, and it shall be
suitably des igned for a hydrostatic test pressure of 21,z
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 Vlll, Division 1. Provisions shall be
made for draining the tank without emptying the
system, excepl for prepressuriz4d tanks.

1101093 dilnlmum Cap p ly of Closed Type
Tank. 'Mfr minimum capacity of the closed type
expansion tank may be d etermined from Tables 110-
709.1 and 11G.7091 or from the following formula
where the necessary information is available:

V, _ [(o.00041T – o.O466)V,17^[(P,lP,) -- (P,lP,))

wbtte
V, _- minimum volume of tanks, gal
F, = volume of system, not including tanks, gal
T = average operating temperature, 'F
F. = atmospheric pressure, psi

- P! =fill Pressure, psi .
P. = maximum operating pressure, psi

110.769.4 Prosrslons for Thermal Expansion to
Ilot Wafer 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 otber
suitable air cushion. Otherwise, due to the thermal

expansion of the water, the safety r el ief valve may lift
pe riodically. If an expansion tank is pro vided, it shall
be constructed in accordance with Section VIII,
Dixision 1, for a maximum allowable working pres•
sure equal to or g reater than the Hater heater. Except
for prepress u ri zed tank_ti provisions shall be made for
draining the tank without - emptying - the system. See
Fig. HLW703 . 2 for atypical aceeptible installation.

IIC•710 STOP VALVES

EIG-710. 1' . For Single Steam Boilers, When a slop
valve _is.used in the supply pilx connec tion of a single
strain boiler, there shall be one used in the return pipe
connection.

- HC-710.2 For SingleFlo t Water Heating Bo
il

ers
(a) Stop valves shall be located at an accessible

point in the supply and return pipe connections as

near the boiler Houle as is convenient and practicable,
of a single hot water heating WtUr ' installation to
permit draining the boiler without emptying the
system..	 -	 -	 .

(b) When the boiler i3 located above the system and
can be drained without draining the system , . stop
valves may be eliminated. 	 -	 - -

HG-7E0.3 For Nfultlple Rolla InOUllatioos. A
stop valve shall be used in each supply and retu rn pipe
connection of two or more boilers conn ected to a
common system. See Figs. 110.743.1 and IiG-703.2.

IiG-710.4 Type of StopVaEre(s)
(a) All 'calves or cocks shall canform with the

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

(b) The minimum pressure rating or all valves or
cocks shall be at least equal Io. the pressure stamped
upon the boiler, and the temperature rating of such
valves or cocks, including all inttmel components,
shall be not Icm tban 25TF (l2l'C). .

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

(d) Ali valves or cocks with sterns or sp indles shall
have adjustable pressure type packing glands and, In

addilion, all plug type cocks shall be equipped with a
guard or gland. The plug or other operating merits.

nism sball 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 boi

le
r hydrostatic test pressure.

Register, March, 1982, No. 315
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[W-7 11 04 Ideerttflntloo of Stop Velma by Tap.

When stop valves are used, they shall be p roperly

designated substantially as fo llows by tap of metal or

other durable material fastened to them:

S.ppty Va - - N—bm ( )

W Na CIme nrnhoee Al.Rer^Ck"

N—b. ( )

Rama Va. - !(aabw ( )

Dc Not Clan Withod Ain
0—s SWPO Va1n -

Nombr ( )

HG715 BOTTOM BLOWOFF OR DRAW
VALVE

(a) Faeb balers Shag have a bottom blowe or
drain pipe connection 5aed with a valve or cock
omnbcw with the lowest crater space prn-dC014%

with the minimum size of blown? piping and valves as
shorn in Table H0413. Drain and Wowolf valves
=AY be installed In the piping ad*mt to the bailer as
shown in Figs. HO-703.1 and HO-703.2.

(b) MY discharge piping connected to bottom
blawaft and/or bottom drain connection shall be full
sire to the point of discharge.

(c) The minimum pressure rating of blowod or
drain valves and/or cocks sha ll be equal to the
pressure stamped on the bottIm but in no case less than
30 psi (207 kPa). The temperature rating of such
valves and/or cocks shall be txA Iess than L*OP

(12i-C).

HC-720 SETTING

Boilers of wrought materials of the wet-bottom type
having an external width of over 36 in. (914 teen) shag
We not keg than 12 In. (307 tram) between the bottom
of the baler and the Btwiire, with &o" for
inspection. When the width is 36 in. (914 mm) or less,
the distenoe between the bottom of the bale and the
HoorUne shall be not less than 6 (n. (152 MMX except
that, when any part of the wet bottom is not father
from an outer edge than 12 in. (305 mml this distance
&lull be not less than 4 in. (102 mm).

'Bakes haria( a Capadp of 25 Psi 253 0 on. terse are ee>mp[ ll m
ere ebale requ —mm craps thu tbq mw bAn a Y m (19
mm) Pepe dw minimum dtata "I--

TABLE HG-71 5
512E OF 9070M BLOWOFF I PIPING

AND VALVES

mw—r aewnd	 Bbaefi
Sankt et Safety Rear! Vane Cawity,	 Vahts

ro of Maur! Ikcu (2 ) 1	 Sze. L^

	

Vp is Soo	 %

	

501 to 1154	 1

	

1251 to 2504	 t%

	

1501 to 6004	 1%

	

6002 W4 un"	 2

NOTES:
111 The term WO-0 ralvt m *red in"SNVrar a	 n..9 Man((

-1i *S, drain tLh M and piye CCrnhYWr6.
(21 To de(&TWM the d.s&ArSe MWrty of ulety MW ether ki

U-5 d 8er, rte ra(WiN Cawly f, rS of neanlh3 if
rrrrNij1W h 1000.
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INTRODUCTION

SCOPE

U•I	 SCOPE,

- (a) For the scope of this Division, pressure vessels
are containets for the containment of pressure, either
internal or external. This pressure may be obtalned
!roman exicrnA source, or by the application of beat
from a direct or indirect source, or any combination
thereof.

16)This Division is divided into three Subsections
Subsection A consists of Pan UG, covering the
gtneral requirements applicable to an Pressure vessels.
Subsection B coven the specific requirements that are
applicable to the various methods used in the fabrica-
lion of pressure vessels- It consists of Parrs UW, VF,
and UB, dealing with welded, forgtd, and brarcd
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, U14A, UCI, UCL, UCD,
and UHT, dealing with carbon and low-alloy steels,
nonferrous metals, bigh-snoy steels, cast iron, clad
and lined material, cast duttile iron, and ferritic steels
with properties enhanced by heat treatment,-resperr,
lively.

-(c) The following classes of vessels are not eoosid•
trod to be within the scope of this Division:

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

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

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

r la sheae appU;&Wri abet. Lb.. ut kws w riau6rian Nixed
by 5dmidp.L Sure, Frmigtarj « Federal Aothcorks cmeeiug
prueare repels, +hoe L—

.ot .90.61 should be rerie.ed to
6d--ice file IX tetvkt 4miudor. d Lb. --g. rhieh m.r be
&term[ car more rotrkttrt than Acm rhea to this pnar.pb-

primary function is the transport of fluids from one
location to another within a system of which it is an
integral part, that is, piping systems	 -
. : -(3) piping components, such as pipe, flanges,
bolting, gaskets, valves, expansion Joints, fillings, and
the pressurecontaining parts of other components,
such as strainers and deric s which serve such
purposes as mixing, separating, snubbing, distributing,
and metering or controlling flow, providing that
preuurr-containing parts of such components are
generally recognized as piping components or accssso•
rin

(6) vessels with a nominal water-containing a•
pacify of 120 gal (454 1) or less for containing waters
under picssure, including those containing sir, the
ccmpiession of which serves only a cu;blots

(7) a hot water supply storage tonic heated by
steam or any other 'indirect means . when node of the
following limitations is excadedc	 -

(a) a heat input o(200= Btu/hr (38.6 kW)
W a water temperatureof2l(rF(9ft)
(c) a nominal water-containing capacity of 120

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

ing pressure [see 3-t(f)) not exceeding 15 psi (103 kPs)
with no limitation on sue [sea UG-28(e)J

f4J vessels. having an inside diameter, width,
height, or cross section diagonal not exceeding 6 in.
(152 mm), with no limitation 06 length of vessel,or
pressure

(ff) 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 Us). For pressures
above 3,000 psi (20 670 kPa), deviations from and
additions to these rules usually are necessary to meet
the requirements of design principles and construction
practices for these higher pressures. Only lothe event
that after having applied these additional design
principles and construction practices the vessel still

'rho —ttr mat -LCM Wditiva provided the Wh point d the
goeoat tatatidn At.tmofpheric pteamre it 155718M «hiyber.
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SECnON VM — DWISION I

complies with all of the requiremenu of this Diiisim
may it be stamped with the applicable Cade symbol.

(e) In relation to the geometry of pressureconuin.
ins parts, the scape , o( this Division shill include the
following:

- (1) where external piping is to be 000nected to
the vessel:

(o) the welding end connection for the Ent
circumferential joint for welded mnaectlon

(b) the Srst threaded joint for screwed omaee-
riots&

. . fe) the fro of the fits dange tax wtod,
pseged connections

(d) the Ent sealing rurfaoe for Kopdetaiy
Oomw;tiona or lfttings

.: (1) where nonpresaure pam are welded directly
to either the intertw or external surface of n pressure
vestal, the weld attaching.the part to the vepd (see
UG-54, U©-35 and Appmdiom D send G)

(3). prnanre•tdaiaing novas Icr ve►seE openings,
vxh n nsanhe4a rod handhek covets

(41 the &U eating surfec+a for pooptietuy ettinis
for which rules are not provided by this Divisiom such
n gsitl rod instruments
0 Ilse scope of the Divltloe hxitda provisions

for pimum relief devices, owmary to satisfy the
requirmm4 cf UO.124 thivngb UQ-136 sad Appal

(l) Un&ad steam bodan a► delbmd In Section 1
shall be `constructed in rorordraee with the toles of
Section i or this Division [ace UG-125(b) sad UW-

Tns folkrnint ptrswtre vatels In whichetesm is
generated shill be imnrtrmcted in acaorduica with the
ruks of this Division:

... ` (1) vessels kn6wn as evaporators or but ex•
change"

(1) vessels in which steam is guwnsed by the we
of heat r-11604 from opersdan of a K-Sdng FP-
oontsiafag a number of pretare vtsaels such as used
in the msndk tore d rbimiral and petroleum prod-

, 033	 . -	 .

(Ir) Prearm vessels of puts subject to diced axing
firm the oombustlon of fod (solid, Hgo1d, or Zuwus).
which are ant with in the soopa of Sections I, III, or IV
cuy be 000attucted in scoonlaaea with the rules of
this Division [see UW-2(d)]•

(1) Any pressure vessel which meets all of the
requirements of this Division, including these for
inspediom, may be stamped with the Code "U"
symbol even though exempted from such stamping.

(1) pressure veu& exclusive of those covered in
(c). (g), rod (h) than are not required by the ruin of

this Division to be fully rsdlognpbed, which are not
provided with quick &crusting closures (set UG•35)
and that do not exceed the following volume and
pressure limits may be exempted from inspection by
Impocton, u dtdned in (1G-91, provided that they
oomply is all other reaped{ with the requirements of
this Division:

(1) S as it (6.14 ml) in volume and 2S0 pal (1720
kpa) design premure, or

(1) 1'% Cu ft (0,01 m,) in volume and 600 psi
(4140 kPa) design prYSeure

In an aaffibly of vessels, the llmitadom in (1) sad
(2) apply to each vesul Lod not the assembly, gs a
whole. Vessels fabricated is soccedtaca with this rule
shall be m arked with the 'W' symbol in Pig. U0.
11(h sketch (b), and with the data required in UG• l IG
CabAcaus of Compllaacc shall , satisfy the require.
matt{ o(UG•[20(a).

GENERAL

U-2	 GENERAL

(a) The user or his designated agent s shall establish
the. design tequiranen q for preesum vessels, taidng
into tonsiderrtion factors associated with normal
operation, and surb,otber conditions as startup and
sbutdown.

Such oonikkratiom shall include but shall not be
limited to the following:

(IJ the need for .corrosion akwaate beyond
those aped&d by the rules of this Divis[ort (see UG•

.. (1) the defttioo of kthat eeavic,:& For example,
W URl-2(a).

(3) the need for poetweld heat tratmwt beyond
the req¢ircmmu of this Division and depatdrnt on
servsoa coudidons;

(4) for pressure Yawls in which steam is gene[-
aced, or weer is heated [see U-1(6 and (h)1 the need
for piping, valves, hs Mo=ts, and Ettiop to perform
the Nixtioms covered by PO-59 through PG-61 of
Section E

Register, March, 11982; No. 315
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PRESSURE RELIEF DEVICES

..	 UC-125	 GENERAL,	 .

(al All pressure vessels within the &ope of this
Disision, irrespective of sizeor pressure, shall be
providedx with protective devices in accordan ce with
the requirements of U(3 . 125 through UG • 13&

fb) An unfired steam boiler, as defined in U•1(g),
shall be equipped with pressure relief devkts. r_cquired
by Section 'I insofar as they are applicable to the
service of the particul ar instAadon.

W All pressure vessels other than. undred .stearn

boilers shall be protected by a preniire•relieving

device that shall 'prevent the pressure from rising more.
than lVo above the maximum allowable parking

'pressure except as permi tted in ( 1) and (2)..(See U(J	 ..

134 for pressure settings.)
{I) When multiple pressure relieving deuces are

provided and set . in . accordance with U0 .134(a), they

.	 -Wiry &wts rmi ^m be prodded by she	 r of rarer.	 ... .
Ivor a i. W1eure pracaioo rball & prOiidM trier tp pinctn^ rFx

-
I eseal is sen^ice_ '.
	

..	 .	 ..
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Boiler and Pressure Veasel.Cude



z

0

z

c^a

z
a
d

z
y
a

y
C
y^ ..yy

lJ

O
d

em
^.

G ^

o,. m :- 	 '^	 a	 ^' ^	 $ ^	 '^ d	 ^'	 ^ CSR tlt ^ ^ }Q[. 7
F
C $ R	 n

aj  
6 ^ 9 

pu

b ^ ^

^ 1,111110 j

 ..,

SL

111 1. 1.1 1 !OW
k .̂jss I" Pil"ll

is

PURI,

Can
a.



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 129
Ind 42

PART UG — GENERAL; REQUIREMENTS	 UG-176-UG-127

main valve will open automatically at not ovcr.the set
pressure and will discharge its full rated capicity 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 (1710 kPa)
shall not be reset for any prtssurc more than 1 0%
above or 10% below that for which the valve is
marked. For higher pressures, the spring shall not be
reset for any pressure more than $ e7o above or 5%
below that for which the safety or relief valve is
marked.	 .
.td) The set pressure tolerances. plug or minus, of

pressure relief valves shall sot exceed 2 psi (13.8 kPa)
for pressures up to and including 70 psi (483 kPa) and
3% for pressures above 10 psi (483 kPa). 	 -

UG-127 NONRECL+OSING PRESSURE
RELIEF DEVICES.

(a) Rupture Dirk Dow ke,31

fl) General	 -
(a) Every -rupture disk shall have a stamped

bursting pressure within a manufacturing design
range/' at a specified -disk temperature,41 shall be
marked with a lot number, and shall be guaranteed by
its manufacturer to burst within 5% (plus or minus) of
its stamped bursting pressure At the coincident disk
temperature.

(b) The stamped bursting pressure within the
manufacturing design range at the 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's to be used.

(1) At least two sample rupture disks from

"A rvpme dirt drrrce is s tsoorecicsiag ptwwe rend dt
acmusted by ietet static prware sad deigned to ferattioa by the
bunting or a preacwe cuotsiefag disk. A rvpnee duk is
V-- raauitiag sad Pewee mitite ekm t of a rupture
dak desire A Xn d6k heldrr u d. stnxtwe whU subsea
sad rmampa the mpture disk bs ptxid— Rupture ruts ouy be
e,dped fa mural Waagwatioas, such u plsta fat, pre-bOSW ar
_.a , b.1th g. ned stay be made of either docttle cr bnttk
testh,:ak rapture d isk mnedsl is not regA td to ocmfp to sn

ASNE speciaeatioa. The auterirl of the auptvre duk hokkr shun
be fisted is Sstioa 11 sad this Division-	 -
-The aw .*swats daidrt —to L s r.nge of pressure within
which the aversgc bunt prwwt of tat &ski amt fan to tt
zop"Ue ke a psrdculu requia—s u agreed upon tetweeo the
r ;Kwe disk mwvfsctwer and the axr or his ageac Ike duk
than be marked It the avengebe t preswe of all ties! dots
"The sped&d'W" Uotpertnu, supplied to the rvpt— disk
msaafw-nuer A.3 be the -?road temperature'o( d. that .hen
ea etc 1e	 7 ocadimioe esists u,6 tux disk is esMted to mPture

each lot of rupture disks, made , from the same
materials and of the same size as those to be used,
shall be burst to verify that the stamped bursting
pressure falls within the manufacturing design range
at the coincident disk temperaturt. At least one disk
shall be burst at room temperature. The stamped
rating at the specified disk temperature shall be the
average of the bursts At coincident_ disk temperature.

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

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

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

(1) Capacity Raring
fa) The calculated capacity rating of a rupture

disk device shall not exceed a valor based on the
Applicable theoretical Formula (see UG-131) for The
various media multiplied by:'	 -

K	 Coefficient = 0.62

The area A (square inches) in the theoretical farmula
shalt be the minimum not area existing after disk
burst"

W to lieu of the method of capacity rating in
(a) above, amanufacturer may have the capacity of a
given rupture disk device design certified for the Xn

"The ,ntaiman, .s,t yka area is the calcvlased dt srra Ow a
wmptest bunt of the duk nth appcopratt sltowaate for oar

stru r-d memben which easy «dos Eat ut eo. area Arrojh
the rupture that deals The ut aa. era (or string pnrpo shalt
om eacud tke nominal pipe sire sea of the tvptuee d isk deice

Register, Atwell, 1982, No,.815
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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 safely relief valve shall
be vented to prevent accumulation of pressure.

fb) Bredktng Ps'n Devices'
11) Breaking pin devices shall not be used as

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

(2) The space between a breaking pin device and
a safely or safe ty re

li
ef valve shall be provided with a

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

' f.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-
saces, Is applied to the device :

Rated Pressure. psi

Minimum	 Maiimvm	 Tdcrance, plus or Minn, psi

34	 150	 5

151	 I75	 to

Ire	 375	 15

(4) The rated pleasure or 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.

(S) The rated pressure at the coincident ope rating
temperature's shall be verified by breaking two or
more Semple 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 Loaded Non reclorfng irrexmure Relief
Dnfce

(I) A spring loaded nooroclosing 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 manua lly
reset, may be used provided the design of the spring
goaded nor recdosing device is such that if the actuating

^A hrt ,r pn, trrk, a a aoazeclorfag p„asure rs6d derive
ectnsmd by takt su tic prnxare sad desgned to fuaccioo by the
brea a of a 1csdKanyin 9 varies d es pin .1skh nppx a
pressare cc;suiamr mamba. A emakiwg py is the Soadcfrryiag
element of a bruHag pia derive A &—*hs M A—d,g u the
structure sXkh eac5mea ,he breaking pin nsech.1 	 The

material of tEe L^wna rh111 be 5siod in Sexin lr cad m the
Miss—

,r- >pw w tempenswe supplied to the txeaking p¢a
avavRcrurer shed be tb, umpmtare of the brukina pie rhea m
emergency eoodidcc% ousts sad the pia is upeead to b,-L

means fail, she device will achieve full opening at or

be low its set pressure. Such a device may not be uud

in combination with any other pressure relief device.
The tolerance on opening point shall not exceed
^ Sr7o.

(2) The calculated capacity rating of a spring
loaded nonrxlosing 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 A (square inches) in the theoretical

formula shall be the flow area through the minimum
opening of the nor reclosing pressure re lief device.

fi) In lieu of the method of capacity rating in (2)
above, a m anufacturer may have the capacity of a
spring loaded nonreclosing pressure relief device
design certified in general accordance with the proce-
dures of UG-131, as app

li
cable.

UG-128 LIQUID RELIRF VALVES

Any liquid relief valve used shall be at Ieast_ Ya is
iron pipe size.

uG•129 MARKING.

fa) Softly, Safety Relief, and Pilot Operated Presmre
Relief Pblz	 Each safety, safety relief, and pilot
operated valve % in, pipe size and tarter shall be
plainly marked by the manufacturer or assembler with
the required data in such a way that the marking will
not be obtite rated in ser vice. 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 ns neplate. The marking shall
include thcfollowingr

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

(2) manufacturer's design or type num be r,
(3) sir•	 tn. (the pipe size of the valve Wet);
(4) set prmtire__^_psi: .
(S) capadty..._,._cq ft/min of air (6TF and 14.7

psis), Valves that are capacity certified in accordance

with Uri -13l(c)(2) shall also be marked "At 20%
OP." "

(6) capacity-- 	 of saturated steam for
Valves certified on steam or complying with U 0 -
131(bk

MOTE 1e additiaa, the mannfecrorer may' is&.0 the eepacuy is
aeher Raids (W ApNndia 113-

Register, March, 1982; No. 316
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0 FIG. UG-129 OFFICIAL SYMBOL

	

U
, r	 FOR STAMP TO DENOTE THE
V	 AMERICAN SOCIETY OF

MECHANICAL ENGINEERS'
STANDARD

(7)year bmilt, or alternatively, a ocding may be
masked ao the valve each tW she vat" manufacturer
an k katify the year bay.

(8) ASMB Symbol u shown m Flp U0.129.
Value smaller tbw % tn. pipe era era exempt gam

require ants (3}, (3). and (b). Requirements (I}, (2),
(4}, (7), and (4) may be marked on tags attached by
wiry adhesive, or other mans suitable for the service
modition&

(b) Safety Lad safer relief valve; oeruW for a
steam diwhargmg opacity wader the provstiani of
Section I Lad bearing the aMda1 Coda rymbd stamp
of Secdon I Gov safety vdvaa may be used am pteasure
vemekc The rated capacity in teams of other Quids
shall be dateratfised by the method of ooavera)oa given
is Appendix I1. (Sea U(3-13 1 (4).]

(e) Pnm" Relief Yaher in 6"Uarbn virh
Rupswe Dish Damao Prea are rebd vdvea in combs•
melon with raprnre dials device sha ll be marked with
the opacity wablishad In aoaordaoce with U43

-127(ax3XbX2) or VQ-127(ax3)(bx3), In addition to
the marking of Ur1-129(x) and UQ-129(i). The mark-
tag may be pieced on the valve or an 4 *0 or plater
securely . f Acised to th6 vulva The markiD Shall
Incttsda the fdlawiag:

(])A oombina tioa with opacity certified per
U0-i27(aX3)(bX2) shell be marked, prior to inaralla•
lion, u follows:

(a) capacity of comika-d a	 GIs of
saturated stnm/hr ass	 cu ft of Lsr/mil
(WF ad 14.7 pda) .

(2) A oombimdoa with opa city ontilled per
UQ-127(LX3)(bX3) aha11 be marked by the reswasib le

msncfaaturer, u fonowL.
(a) nerve o<mLatsfactarer of valve
(b)deign or typo number of valve
(o) name- of mLaafarttuer of rapture disk

Janos
(d)deign or type number of rupture disk

device
(e) .opacity of ;ombmaw. 	 n+ of

saturated steam/hr or	 xu ft of sir/min
(W and 14.7 pda)

(d) Pressure Reef Yaha 14 Combination w0h
Broakfng Pfe Derkea Pressm relief valves to combi-

na tion with breaking pia devices shall be marked in
woor ance with U6 . 129(s). In addition, the ra ted
pressure shall be marked on the breaking pin and the
breaking pin housing.

(e) Uigterd Rellef Vaher Each liquid redid valve
shall be marked with the following data:

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

(1) manvfactunes design or type number

(3) ai-	 i, (pipe size of inlet)
(4) set pre a r	 phi .

(3)	 awaterfmin
as 7ffP

(0 Rupture DGk Dnkec Every rupture diak shalt
be plainly marked by the manufacturer in such a way
that the marking will not be obliterated in mrv'su. The
rupture disk marling may be placed on the Gang* of
the disk or on n metal tab permanently attached
the eto.ea The marking sha

ll

 include the following:
(1) the name or identifying trademark of the

manu[acrura
(2) manufcturer s decgn or type number
(3) lot number

ff) size	 im,

(S) stamped bunting pr—psi
fd) oanddentdlaktempera wrn__ 	'1t
(7) capacity	 of saturated stam/hr,

per	 ca It of air/mia (fA'P and 14.7 psis) 	 -

Is	 to adddae. sb ataaaraavc mar mdtcara the aspritr
is cede dteida fw ApQmer [1^

Item (1k (2), and (4) shall afm be marked on the
mptare dirk holder.

(g) Spring loaded XoervecksMg Prawn Relief
Drd= Spring loaded nooreclosing pressure relief
device shall be marked in axordance with UQ • 129(a)
except that the Code symbol stamp is to be applied
only when the cxp*ury has been established and
eerdW in amordaace with Ub-127(cx3) and all
other requirements of UQ- 130 have been met

Register, March, 1982, Igo. 316
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exposure to fire or other sources of caurnal beat, shall
have a relining capacity sufficient to prevent the
pressure from rising more than 21% above the
maximum allowable working prtssum of the vessel
when all pressure relining devices an 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 apWty of pressure
relieving safety devices to be hu 4hed.

(d) HAC exchangers and similar vessels shall be
protected with a relieving device of sufficient capacity
to avoid overpressure in case of an intanal [shun.

W The offieia] rated capacity of a pressure relieving
safety device tW be thm which is stamped on the
device and guaranteed by the maaufactura.

60 The rated pressure relieving capacity of a
presets 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 "flee-
ing mum getter than MOP,_ as permitted under
UO . 125, a multiplier may be applied to the official
relieving opacity of a pressure relieving device u
follows;

P + 14.7
1.10p + 14.7

where
P-relieving pressure. px•g	 .

UG-W DETERMINATION OF PRESSURE
R1iI.UMNG REQUIRMENTS

(a) Except as permitted in (h1. the aggregate opac-
ity of the preaauraretfeving devices connected to any
vessel or system of vessels for the reuse of a liquid,
air, steam, or other vapor shall be suffieimt to arty
of the maximum quantity that m be generated or
supplied to the attached equipment without permitting
a rise in pressure within the vessel of more than 16%
above the maximum allowable working pressure wbea
the pressure-refining devices are blowing.

(b) Protective devices as permitted in UO-125(c)(2),
as protecdon against exoessive pressure caused by

UCA34 - PRESSURE SETTING OF
PRESSU" RI;IIEF DEVICFS

(a) What a single ptessummlinmg device is used,
it shall be set to operwO at a pressure not exceeding
the maximum allowable working pressure of the
vessel. When the required capacity to provided in more
than ow prenumrelieving device, only one device
sad be set at or below the muimum allowable
workdng pressure. and the addidmal devioes may be
set to opm at higher pressures but in no cease at a
pressure higher than 103% of the maximum allowable
working pressure, except as ptovided in (b).

(b) Protective devices pemritted in UG-M(eX2) as
protection against excessive pressure caused by expo-

S4 u pp—y e" rbe act renrur .(a centre relier.rhe a
a 'miss tacl.d eq Iadas dMM roe 6u tins Pr — aE r
rvpccrr dot &evict m. tfe brulmS pre a,sr d a broa}rr w
dcsscs.	 - _

Register, hif cell,-1982, No. 315
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sure to fire or other sources of external heat sball be
set to operate at a pressure not in excess of I io% of
the maximum allowable working pressure or the
vesstl. If such a device is used to meet the require-
ments of both UG•125(c) and U0425(e)(2), it shall be
set to operate at nnt'over the ma_wnum 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 vahe; the valve shall
be remarked , by either of them in conformance with
UGd 29.

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

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

(1) The set pressure tolerance of pressure relief
valves which comply with UG-I25(c)(3) shall be
within —09a. x-10%.

UG-135 INSTALLATION

la) Safely, safety relief and pilot operated pressure
relief valves, and nontedoAng pressure relief devices
shall be connected to the vessel in the vapor space
above any contained liquid or to piping connected to
the vapar space in the vessel which is to be protected.

(b) The opening through all pipe and Wings
between a. pressure vessel and its pressure-relieving
device shall have at least the area of the . pressure-
relieving device inlet, and the flow characterh0cs 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-
strucled flow between the vessel and its pressure-
relieving device.

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

fd) Liquid relief valves shall be connected below the
normal liquid level.

(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

(1) under conditions set forth in Appendix M,
(n 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) Disebarge lines from pressure relieving safety
devices shall be designed to facilitate drainage or shall
be fitted with drains to prevent liquid from lodging in
the discharge side of the safety device, and such lines
shall lead to a safe place of discharge. The size of the
discharge lines shall be such that any pressure that
may exist or develop will not reduce the relieving
capacity of the relieving devices below that required to
properly protect the vessel. (Sec UG-136(a) (8) and
Appendix Nf.1
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FOREWORD

The gmersl phllorophy underlying this Power Piping Cade is to parallel those prosisiona of Section 1, Power

Boikm of the ASME Boiler and Pressure Vessel Code, n they can be applied to power piping systems The

A6owable Stress Values for power piping are generally consistent with thane assigned for power Wets_ This Code
is wort tonscr+alive than some other piping codess, reflecting the need for long semen life and maximum reliability
In power Punt installations.

The Power Piping Code as currently written does not differentiate, between the design, fabrication, and erection
requirements for crfr&al and iimcrra col p"ping ryrreme elospt for certain stress cakvlitions and mandatory
nondestructise tests of welds for htavy wall, high temperature applicatiau The problem in wlrrd is to try to reach
agreement on how to evaluate criticality, and to amid the inference that noncritical systems do not require

c peteooe in design, fabrication, and erection Some day such levels of gwlity may be definable, so that the need
for the many different piping codes will be orermtne.

There art many inslanaa where the Code serves to turn a detigner, fabricator, of erector against po%sible pitfalls;
but the Code is nor a handbook. and cannot Substitute for education, eaperittsm and sound engineering judgment

The Code ntnrr inrentbnolfy putt a Ceiling linetr on wnserwrism A designer is fr ee to specify snore rigid
regviremenu sec he feels they may be jwtifted. Conversely, a designer who u egablt of a more rigorous analysis than
is specified in the Code Wray justify a &ss conservative design, and still satisfy the buic intent of the Code.

The Power Piping Committee strives to keep abreast of the current technological improvtments in new materials,

abriatioa practices, and testing technkvw; and cndmvors to keepthe Code updated to permit the use of acceptable
new developments,

Register, March, 1982, No. 315
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INTRODUCTION

Th e Code for Pressure Pipng, 831. consists or. number
of Sections, which oolfectrvety c mviute the Cade lleret,
nafler n. this Introduction and in 

the text of th
is
 Cade Sec.

non 831.1. %hen the word "Code' is used without sdontifi.
canon to another speci fic Cafe Sctiuon. it means this Code
Section

The Code for Pressure Piping sets fo rt h engineering re-
qumements deemed necessary for safe design and construc-

nan of aping sinew- Whtk ssfety u the bust consideration

Of this Code. this Factor alone will not necessa rily govtor the

final spec i fications for any pressure piping system. The de-
signcr is oauttorved that the Code is not a design handbook

The Code does not do a%ay with the nccd for the engineer
or competent engine,tnng }tdgment

Th e Code con ta ins basic reference dsta and formulas nee-

e rp for design 11 is in[cnded to state these requirements in
terms of bass design pnrciply to the fuilcsi possible extent,
supplemented w it h speofic requirements where nmewry to
obt ain un iform mtequetatiws of principle Is contains prohi-
bit ions in areas where practsccs or designs are knowm to be
unsafe. In other aress the Code conmtns warnings or "Rags"

whece caution m kno%n to be necessary, but where 11 is felt

that a direct prohibition would be unwise.
The Code Includes:

fl/ material specifications and component standards whicb

have been accepted for Code usage;

ill the designation ofproper di—risioasl standards for she

elements compnsmg piping system&

ill requiremen ts for the design of eompancat parts and
assembled units, including necessa ry pipe supporting ele-
ments:

W requirements for the esaliaiton and limitaiian of

siressm reactions, and movements associated wish pressure,

tcmperamre, and crfcrnat forces:

!Sl requirements for the fabrication, assembly, and crcc-
iion of piping systems_

161 requuemants for testing and inspecting of elements

before assembly or erec tion and of the complesed systems
after erection
The components of piping systems shall comply with the

Specifications and Standards fisted in the Code Compliartce

with this Code require that fundamental principles be fol-

lowed and that materials or practices not specifically ap-
proved under this Code, but which are not prohibited by the

Code, be qualified for use as set fonh in the applicable chap-

ter of the Cate.

The specific design requirements of the Cade usually re-
wlse around a simpliW engineering apprwh to a subject_

It ss micndad that a designer capable of applying more com-

plete and rigorous analyzis to special or unusual problems

shal l hose latitude to the development of such designs and the

valuation ofmmpfex ar combined stresses [nsuchcasesthe

designer is responsible for dcmonstraung the -Jidity of his

approach

This Code shall not be reirmasse, or mnslmed as apply.

ing to Aping systems ereoted Lefore the date of issuance_
Afler code rcsisions are approved by ASME and a^,cptcd by
ANSI, they may be used by agrcemenr between contracting

pantos beginning with the date of issuance shown on the

document tislc page. lkesisions become mandatory as mini

mum requirements six mon ths after date of issuance except

foi piping installations or mmponcnts contracted foe or
under conslr cion prior to the end of the 6 month period-

Manufacturtm and users of piping are c uuened against

making use of revisions and cases that artless rest rictive than

former requirements without having assurance that they have
been accepted by the proper authorines in the ju risdiction
where the piping is to be installed

Attention of users of the Code is directed to the fact that

the numbe ri ng of the Dit is tons and the material [hereunder

may isot be consciutioe. Such diseaarmauity ss reuognized. G

is not the result ofeditonal or printing criers_ An a ttempt has

Register, March 1982, No. 315
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AN AMERICAN NATIONAL STANDARD

POKER PIPING

PART 6 SYSTEMS

100	 GENERAL

This Power Piping Code is one ofseveral Sections of
the American Safety of Mechanical Engineers Code
for Pressure Piping, 831. This Section is published as
a separate document for comenience. 	 -

Standards and Specifications specifically incorpo-
rated by reference into ibis 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 art
included in an Addendum which will be revised twice
yearly.

100.1	 Scope

100.1,1 This Code prescribcs minimum require•
ments for the design, materials, fabrication, etntion,
test and inspection of power and auxiliary sersice 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, fittings, 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 pans.

Rules go+'etning piping for miscellaneous appurte.
nmets, such as water columns, remote water level in-
dicator% 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 AS6IE 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

112	 DESIGN REQUIREMEYT$
PERTAINING TO SPECIFIC
PIPING SYSMIS

122.1	 Boiler External Piping; in
Accordance With Pats, 100.1,2(A)
—Steam, Fcedwater, BlowoR, and
Omits Piping

UIL1 General. The minimum pressure and
temperature and other special requirements to be used
in the design for steam, feedwater, blowoff, and draia
piping from the boiler to the valve or valves required
by Para, 122.1 deSned in Para 100.1.2(A) shall be as
specified in the following paragraphs.

(d! Expected maximum sustained conditions at
pressure and temperature are intended to be selected
suAciently in arcess of any expected operating condi.
tions, not nA-,msarriycontinuoua, io permit satisfactory
operation without operxtioa of the avcrpreaaure pntec-
tion devices.

fB) Ina forced Bow steam geaerstor with no Bxed
steam and water lift it is permissible to design the
external pipin& valves and fittings attached to the pres-
sure parts for different pressure levels along the path
through the steam generator of wsta•steam Bow. The
value of P to be used for the external piping, valves, and
Wings shall not be less than that required for the ex-
potted maximum sustained conditions of pressure and
temperature to which the abutted pressure part is sub.
jetted except wbaL one or more of the overprotection
devices covered by Para P0.67A of Section l of the
ASME Boiler and Pressure Vessel Code is in operation
'Resteam piping shall comply with the requirements
for the maximum sustained conditioM as used in this
paragraph, or for the design throttle pressure plus $17..
whichever is greater. "Expected maximum sustained
conditions of pressure and temperature" are intended
to be sdit-W sufftcimtly in exom of any expected
operating toriditioos, not necessarily continuous, to
permit satisfactory boiler operation without operation
of the overpressure protection devices.

fQ Provision shall be made for the expansion
and contraction of piping eonmaad sec boilers to limit
fotces and moments transmitted to the boiler, by pro•
viding substantial anchorage at suitable points, so that
there shall be no undue strain transmitted to the
boiler. Steam reservoirs shall be used on steam mains
when heavy pulsations of the steam currents cause vi•
bration-

Register, March, 1962, No, 315
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POWER PIPING	 122.1 I-M IA

(D) Stresses due to hydrostatic head shall be taken

into account. These effects Include the weight, con-

tents, and method of support.

(E) The allowable working pressure of a corny

gated pipe shall be computed as for the original pipe

from which the corrugated pipe is made, based on the

dimensions of the straight uncorrugaled sections. If the

corrugations are thinned down in the process of mane-

facture, the thicl nessof such corrugations shall be used
as the thickness of the pipe-

(F) Piping connected to the outlet of a boiler for

any purpose shall be attached by:

(F.1) welding to a nozzle or socket welding fitting;

(F,2) threading into a tapped opening with a

threaded fitting or valve at the other end;

(F.)) screwing each end into tapered flanges.

fittings, or valves with or without rolling or peening:

(F.4) bolted joints including those of the Vm Stoat

type:
(F.3) blowoff piping of fifetube boilers shall be at-

tached in accordance with Para. 122A.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.

(11) American National Standard slip-on flanges

not exceeding 4 in. NPS may be attached to piping or

boiler noa2(es by double fillet welds provid ed the
throats of fillet welds are not less than 0.7 times the
thickness of the part to which the flange is attach ed .

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

W Ame rican National Standard socket %4Ed ed

flanges may be used in piping or boiler no zz les provid ed

the dimensions do not exceed 3 in. NPS for Class 600

and lower and 2^i in. NPS in Class 900 and 1500.

112.12 Steam Piping

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

Para L04 shall be as follows.

(4.1) For steam piping condected 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 sa turated
steam temperature.

(A,2) For steam piping connected to the super-

heater outlet header up to the fi rst stop valve in each

connection, the value of P, ex ce
pt as otherwise pro-

vided in Para 122.1.2(AA) shall be not le ss than the

lowest pressure at which any sa fely sake on the super

heater is set to blow, or not less than 8s :c of the lowest

pressure at which any drum safety : ake is set to blow,

whichever is greater, and the S value for the mate ri al

used shalt not exceed that permitted for the expected

steam temperature-

M.3) For steam piping be tween the first stop valve

and the second calve, 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''0 of the lowest pres•

sure at which any drum safety va lve 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.

M. 4) For boile rs installed on the unit system (it.,

one boiler and one turbine or other pnme 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 th ro ttle inlet plus S%, or not less than

85:0 of the lowest pressure at which any drum safely

valve is set to blow, or not less than the eapNted maxi.

mum sustained pressure at any point in the piping sys.

Lem, whichever is greater, and the S value for the mate-

rial used shall not exceed that permitted for the

expected steam temperature at the superheater 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 be taken at less than

100 psig (700 kPag) for any condition of service or

material.

(B) Figure PG•54-1 of Section I of the ASME.

Boiler and Pressure Vessel Code illus trates a typical

form of flange for use on boiler shells for passing

through piping, such as feed, surface-blowoff connec•

lions, etc., and which permits the pipes be ing threaded

in solid from both sid
es

 in addition to the reinforcing
of the opening of the shell. The pipes shall be attached
as p rovided in Para. 122AA(G). In these and other

types of boile rs where both internal and external pipes

making a continuous passage are employ ed , the boiler
bushing or its equivalent shall be used.

122.1.3 Feedwater Piping

(A) The value of P to be used in the formulas in
Para 104 shall be as follows.

(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. 122A.3(A.7) shall

exceed the maximum allowable working pressureofthe

Register, March, 1382, No. 316
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1221.}122.1.4

boiler by either I$% or 225 psi ( 3550 Us), whichever
is the Leiser. For an installation with an integral econo-
mizer without valves between the boiler and econo-
mixer, this paragraph shall apply only to the piping
from the etoncaum irdet beader to and including the
required stop valve and the check valve.

(A1) For piping between the required check
valve and the globe or regulating valve, when re.
quirrd by Para 122.1.7(13), and including any bypass
piping up to the shutoff valves in the bypass, the
value of P shall be not less than the pressure re.
quired to feed the boiler.

(A 3) The S value used, except as permitted in
Para 1221.3(A.7), shall not exoeed that permitted for
the temperature a saturated steam at the maximum
allowable working pressure of the boiler.

(Af) The value of P in the formula shall not be
taken at less than 100 psis (700 kPcg) for any condition
of service or material, and shall never be less than the
prmure required to feed the boiler.

(A5) while the thicknem given by the formula is
theoretically ample to take care of both Wresting pres-
sure and material removed in threading, when sled
pipe is threaded and used for feedwater piping under
pressure in excess of 100 prig (700 kPag) with a water
tanperature of 22TF(IOSC) and over, it shall be seam-
less of a quality al least equal to ASTM A 53 or A 106
and of a weight at [tact equal to Schedule 80 pipe in
order to furnish added mechanical sualith.

(A6) When threaded bras or copper pipe is wed
for these services and pressur -temperatoe couditiow%
it shall be in accordance with pressure and temperature
classification permitted for these materials by other
paragraphs of this Code and shall have a wall thickness
as least equal (a requited for sleet pipe of a cone-
sponding nominal sim

(A 71 In a forced Sow steam generator with no
fixed steam and water line, the value of P for feedwatu
piping from the boiler to and including the required
atop valve may be in accordance with the roquirwwrits
M Para 1221.1(8).

(A8) Far bolas having a waur-bating surface of
not more than 100 sq ft (9.3 m7, the feed piping and
connection to the boiler shall act be smaller than ! S Les.
NPS. For boilers having a water-heating surface more
than 100 sq it (9.3 m'), the feed piping and comectioo
to the boiler shall not be less than N in. NPS.

122,1,4 8loroff Piping
(A) Blowoff piping is defined as a pipe connected to

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

AN AMERICAN NATIONAL. STANDARD
POWER PIPING

pressure, excepting drains such as are used on water
columns, gage glasses, of piping to feed-water tegula-
toss, etc., used for the purpose of determining the oper-
ating condition of such equipment. Piping conneetiona
pastel prim&diy for continuous operation, such as
deconcentrators on continuous blow4own systems, are
not classed as blow^- but their pipe connrc0ons and
all fittings up to and including the first shutoff valve
shall be eq%W at least to the preume requirements for
the lowest set pressure of any safety valve on the boiler
drum and with the corresponding saturated steam tem-
perature.

(B) Slowoff piping systems from water spaces of a
boiler, up to and including the blowoff valvt(s) or
cock(s) shall be designed to accordance with the letlaw-
ing.

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

(11,2) The allowable stress value for the piping
materials A" not exceed that permitted for the tem.
perature of saturated steam at the maximum allowable
working pressure of the boikr.

(A 3) A11 pipe shall be steel Galvanized wrought
iron and galvanized sled pipe and fittings shall not be
used for blowoff piping. When the value of P does not
exceed 100 prig (700 kPagJ the fittings shall be bronze,
cast lion, mtdleable iron, ductile iron, or steel. When
the value of P txcxds 100 psis 4700 Otis), the fittings
shall be sted, and the thickness of pipe and fittings shag
not be less than that of Schedule go pipe.

(B.4) When the value of Pciom not exceed 200 psig
(1400 kPag), the valves or cocks shall be bronze, cast
iron, ductile iron, or steel. For values of P Nigher than
100 prig (700 kPag) but not exceeding 200 prig (1400
kPag), the valves or cocks shall, if of cast iron, be equal
At least to the requirements of the American National
Standard for Glass 250 as given in Table 126.1 and if
of bsw e, steel. or ductile iron constnscbm shall be
equal to the requirements of the Standards as given in.
Table 126.1 or Para. 1231.6.

[A5) For values of P higher than 200 prig (1400
kPag), the valves or cocks shall be of steel construction
equal at least to the requirements of the Americans
National Standard for Class 300 and shall conform to
the required American National Standards in Table
126.1

(C) Fach boiler except foieed-flow steam geners-
tots with no fixed steam and water Tine. and high tem•
persture water bogus shall have a bottom blowoff, pipe

Register, March, 1982, No. 316
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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
sba)I be equipped with blowoff valves or cocks con•
forming to the requirements of Para. 122.1.7(C) or with
drain valves conforming to Para 122.1.5.

(E) The minimum size of pipe and Eltings shall be
I in., and the maximum sizeshall be 254 in. The follow-
ing exceptions are permitted.

(El) For m'inialure bo€lers, the exception permit-
led by Pan PBM of Section I of the AS.19E Boiler and
Pressure Vessel Code applies.

(E2) On boilers with 1DD sq B (9J in') of heating
sutface of less, the minimum size of pipe and fittings
may be 41 in.

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

(G) The blowolfpiping beyond the blowaffvalve(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 Bog er Dsalns
(Al Ample drains shall be provided, where re-

quired, to permit complete drainage of all piping,
superheaters, waterwalls, water screens, integral eomno-
mizem 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 will. at
least one drain so located as to most effectively provide
for the proper operation of the apparatus.

(A.21 Each high temperature water boiler shalt
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.

(B) When the valve or valves for waterwalls,
water screens, and integral economizers in Paras,
122.1.5(A) and 122.1.4(D) are not intended for blo-
woff purposes but are intended for use only as a drain
valve when the boiler is not under pressure, a single
sbutoff 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•

signed specifically for blowoff serstce but shalt be ade-
quate for the pressure and temperature conditions at
which the boiler operates.

122.1.6 Boiler External Piping — 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.

(B) The value of P to be used in the Formulas in
Para. 161 shall be not less than the maximum allowable
working pressure of the boiler except as provided by
Para. 122A.IJB).

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

1223,7 V21ves 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 prig (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 156 steel.

(A) Sream Stop Valves
(4.1) 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 outtets 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
of 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 bee omitted provided the
prime mover throttle valve is equipped with an iMica-

Register, March, 1982, No. 316
Boiler and Pressure Vessel Code



DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 143
Ind 42

ANSI/ASMQ RMA-1980 EDMON
122.1.7

tot to show whether the valve is open or closed and is
designed to withstand the required hydrostatic pressure
test of the bother.

fl.l) When boilers are connected to a common
header, the connection from each boiler having a man•
hole opening shall be fisted with two stop valves having
an ample free-blow drain between them. The discharge
of this drain shall be visible to the openior while
manipulating the valve, The stop valves shat[ consist
preferably of one automatic nooreturn valve (set nest
to the boiler) gad a second valve of the outside-screw•
and-yoke type or two valves of the outaidexrew•and•
yoke type shall be used.

(A.3) When a second stop valve or valves it m-
quir d, is shall have a pressure rating at least equal to
that required for the eapb:W steam temperature and
pressure at the valve, or the pressure rating at least
equal to 85% of the lowest set pressure of any safety
valve on the boiler drum and for the expected tempera-
lure of the steam at the valve, whichever is greater.

(A 4) All valves and fittings on steam line shall
have a press= rating of at ]east 100 prig (100 kPag)
in Loowdinoe with the applicable American Plarional
Standard.

(B) feedaorer Yalnes
IRV Except for high temperature water boilers

complying with the requiraneots of Para
122.13(13.6) and for forced- gow slam generators
with no fixed steam and water line complying with
the requirements of Pan. 1221.7(9.7), the feed pipe
!hail be provided with a check valve near the boiler
and a valve or cock [sec Para 1221.7(C5)) between
the check valve and the boiler. When two or more
boilers are fed from a common source, there shall also
be a globe or regulating valve on the branch to each
boiler located between the check valve and the source
of supply. A typical arrangement is shown in Fig.
100.1.2(9). Wberever globe valves are used on feed
piping, the inlet sba9 be under the d isk of the valve-
On single boder•turbme unit iasuWtions the boiler
feed shutoff valve may be located upstream from the
boiler feed check valve.

(&1) When the supply line to a boiler is divided
into brooch feed manacdoos and all such coonectiona
are equipped with stop and check valves, the stop and
check valves in the common source may be omitted.

fAV if a boiler is equipped with a duplicate fad
arrangement, each such arrangement shall be equipped
as required by these rules.

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

AN ANERICAN NAMNAL STANDARD
POWER PIPING

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

(AS) Where an wonomizer or other feedwater•
beating device is connected directly to the boiler with•
out intervening valves, the feed valves and check valves
required shell be placed on the inlet of the economizer
or feedwater-hearing device,. -

(&6) the raircrtlating return line for a high tern•
persturt water boiler shall be provided with the same
stop valve of 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.

(AV A forced-flow steam generator with no
fined steam and water line shall be provided with a
feedwater slop valve or valves complying with re-
quirements of 1211.7(9.1) through (B.6) above This
stop valve and all piping between the valve and the
boiler shall tbnform to the rules of this Code. A
check valve near the boiler or feed stop valve, and
within the scope of this Code, is not mandatory pro•
vided a check valve, having a pressure rating no less
than the boiler inlet design pressure, is installed at
the discharge of the boiler feed pump or elsewhere
in the Itedwater line between the feed pump and the
feed Stop valve.

(C) Blosw•ff Yalyes
(C)1 Straight run globe valves of the ordinary

type as shown in Fitt, 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-
tiorm

(C1) Straightway Y-type globe valves as shown in
Fig. 121 L7(C) sketch (2) or angle valves may be used
in venial pipes, or they may be used in horixoo W runs
of piping provided they are se, constructed or installed
that the lowest edge of the opening through the seat is
At least 25% of the inside diameter below the curter line
of the valve,

(C3) Tae blowotT valve or valves and the pipe be-
tween them and the boiler shall be of tha same sin
except where a larger pipe for the return of condean-
tion Is used, is provided is Para. 1211.7(C.8).

(C4) On all boilers, except those used for high
temperature water, traction, and/or portable purposes,
when the allowable working pressure exceeds 100 psig
(700 kPag), each bottom blowoff pipe shall have two
siowopening valves, or one slow-opening valve and a
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FIG. 122.1.74CI TYPICAL 131-06E VALVES

quick-opening valve or a cock complying with the re- (D) Safay Vahvi
quirtmtnts of Paras. 122.1.4(A.6) and (A.7), (D.l)	 Safely valves, retie€ valves, and safety relief

fC5)	 If a blowoff cock is used, the plug shall be valves shall conform to the requirements of Paras.
held in place by a guard or gland. The plug shall be PG-67, PG-68, PG-69, PG-70, PG-71, and PG ,72 of
distinctly marked (n line with the passage. SationIofiheAShfERoilerandpressure Vessel Code.

(Cd)	 A stow-opening valve is a valve which re- -
quires at least five 364-dtg. turns,of the operating
mechanism to change from fulWosed to fulbopened
and Vice versa-

(C7)	 On a boiler having multiple blowoff pipes, a
single master valve may be plated on [be common -
blowolf 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 stow-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 inde-
pendent slow-opening valves, or a slow-opening valve -
and a quick-opening valve or cock, and provided fur-

ther that the Failure of one to operate cannot afiict the
operation of the other.

(C9)	 Ile bottom blowoff pipes of every traction
and/or portable boiler shall have at lcut one slow-
opening or quick-opening blowoff valve or.cock con-
forming to the requirements of Para. 122.1.7(C.3).

(C10)	 Only one blowo6valve, which shall be of a"
slow-opening type, is required pn forced circulation
and elalrle boilers having a normal water content not
exceeding 100 gal (380 1).
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121.6	 Presents Rellef Pfping

Pressure reiitf piping %ithtn the scope of this Code

shall be supported to sustain reaction farces, and shall

conform to the following requtrgments.

122.6,1 Piplog to Presetve•Relfcting Safety De.

skew. There shall be no intervening stop val ves be-

twm piping big protected and its proiecrive device
or devices.	 -

122.62 Dfschuge PlpiAg from PresaurrRelfering

Safety DeTim
(.il Tbtft shall be no inrmftiing stop valve be-

tween the protective device or devices and the point of

discharge.
(8) When discharging difealy 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	 -
e0 It is recommended chat individual discharge

lines be used, but if two or more reliefs are ccm-
bind, the discharge piping shall be designed with

std tlit Bow arm to prevent blowout of steam or

other Bald&
Sectional areas of a discharge pipe shall not be less

than the full area of the valve outlets discharging	 -

thereinto and the discharge pipe thall be as short and
straight as possible and so arranged as to avoid undue 	 -
strensw on the valve or valvm	 -

eD) Discharge lines from pressure retsning safety
derftts within the scope of this Code shall be designed

to facilitate drtinage

(6) When the umbrella of drip pan type of connec•
lion is used, the discharge piping shall be so designed

as to prevent binding due to upanston movements	 -	 -

1FJ Drainage shall be provided to remove water
collated above the safety valve seat.
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