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APPENDIX

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

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

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

ASME BOILER AND PRESSURE VESSEL CODE

SECTION I
POWER BOILERS

1980 EDITION
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PREAMBLE i

This Code covers rulsy for construction of power botlers,!
electric boilers,? ministure boilers? and high-temperature
wiler boilers* o be maed in stationary service and {ncludes
those power boilers uted in locomaotive, portsble, and
traction service. Reference to a paragraph includes all the
subparsgraphy and subdivisions under that paragraph.

The Code doss not contain pukts 16 cover all details of
design and comstruction. Where complete details are aot
given, it is intended that the manufacturer, subject 0 the
approval of the Authorizad Tnapector, shafl provide details
of design and construction which will be as safe a3 otherwise
provided by the rules in the Code.

The scope of jurisdiction of Section I applies 1o the boiler
proper and to the boiler external piping.

Superbeaters, sconomizers, and other pressure parts
connectsd directly to the boder without intervening vaives
shall be considered as parts of the boiler proper, wnd their
construction shatl conform 10 Section T rutes.

Boiler externa) piping shall be considered as that piping
which beging where the boiler proper terminates a(:

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

(b} the face of the first Aange in bolted Aanged connec-
tons; or

fe) the Rrst 1breaded joint in that type of connection; and
which £1tends up to and including the valve or valves
required by this Code,

ASME Code Centifcation (including Data Forms and
Code Symbol Sumping), and/or inspection by the Autho-
rizéd Inspector, when required by this Code, i3 requdired for
the boiler propers ard the boiler external piping.

Construction niles for materiafs, design, fabrication,
installation, and lesting of the boifer ext¢rmal piping are
contained in ANSI B31.1--Power Piping. Piping beyond the

iPawer beader—a botler in which steam or other vapor is geirated
2t & pressure of wore than |3 pai (100 £Pa).

2Ebactric bofler—1 power bider of a bigh-tempertture water boiler
in which ibe source of heat is ehectricity.

IMiniature boter—a power botder of 4 hightemperature water
boiler in which the lmits specifed in PMB-2 are ot eacesdd.
THigh-temperature wpter boilir—a water bonler intended for
opersBion 3 pressures in encesy of 160 psi (E100 kPu) amdlor
tempesutore in exgess of 2%F (321C).

Ind 42

valve or valves required by Section I is not within the scops
of Section 1, and it is not the intent (hat the Code Symbel
Stamp be appiied to such piping or wny other piping.

The matecial for forcedcircalation boilers, boilers with oo
fixed steam and weter Xne, and high-temperature water
boilers shall conform (o the requirements of the Code, AH
other requirecnents shall &lso be met except where they relats
ta special features of construction made necesmry in botkery
of thete types, and o acoersories that are minifeatly oot
needed or wied in connection with such boders, sch 15
water pages, wrter columns, and gage cocks.

Rebeaters receiving steam which his pessed through pan
of & turbine or other prime mover and separately fired steam
superheaters which are not integral with the boller are
coasidered fred pressure vm.elundthmooustmcuonmu
comply with Code req! s for superbeaters, i
safety devices. Piping bctwceul.herehuterooun«ﬁonsmd
the turbine or other prime mover is not within 1he scope of
the Code.

A prosure vewssl in which steam B penerwted by the
application of héeat resulting from the combustion of fuel
(solid, tiquid, or gaseous) shall be claised s & fred steam
botler.

Unfired pressure veasels in which steam iy gensrated shall
be clustod sz unfired steam boiders with the following
(51

R b
fa) Vessels knawn a8 evaporaters or heat exchangers.
b} Yessels in which steam is genersted by the use of beat
resuiting from operation of a processing system containing a
number of pressure vessels such as maed in the manufrctore
of chemical and petreleum produces.

Unfired sieam boilers shall be constructed under the
provisions of Section [ or Secsion VIIL

Expaasion tanks reguiced in connstion with high-temper-
ature water boilers shall be constructed to the requirements
of Section T ot Section YIIL

A pressure vessel in which an organic fuid is vaporized by
the application of heat resulling from the combustion of fuel
(solid, Liquid, or gaseony) shall e constructed under the
provisions of Section [. Vessels in which vapor is generated
incidental to the operation of 2 processing system, conttin-
ing 2 oumber of pressure vessels such as used s chemical
and petroleum manufeciure, are not covered by ihe rults of
Section L.
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PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION

GENERAL
PGl SCOPE

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

PG-2 SERYICE LIMITATIONS

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

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

() high-temperature water boilers intended for
operation at pressires excesding 160 psig (1100 kPa
gage) and/or ternperatures éxcesding 250°F (121°C).

22 For services below those specified in PG-2.1 5t
is intended that rules of Section IV apply; however,
boilers for such services may be constructed and
stamped in accordance with this Section provided all
applicable requirements are met.

23 It is not the intent of these rules to cover coil-
type hot water boilers withont any steam space where
water flashes into steam when releassd through a
macually operated nozzle for cleaning machinery,
equipment, buildings, ¢te., unless one of the following
limitations is exceeded:

(@) % in. (1% mm) dismeter tubing or pipe sife with
no drums or headers attached;

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

fe} water temperature not exceeding I50°F ([77°C):;

(d) steam not generated within the coil.

Steam cleaners exempt by this classieation shall be
provided with adequate safety relief vabves and
controls.

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

PG-58 COUTLETS AND EXTERNAL
FPIPING

581 Geoeral. The rules of this subparagraph
apply to the bailer external piping as defined in the
Preamble.

§8.2 Doller External Piping Connections to Boils
erg, All boiler external piping connected to a boiler for
any purpose shall be attached to one of the types of
joints listed in PG-59.1.1.1, PG-5%.1.1.2, and PG.
$9.1.1.3.

583 Boller Externaf Piplag. The following defines
the Code Jurisdictional Limits of the boiler external
piping systems, including general requicements,
valves, and inspection. The limits are also shown in
Fig. PG-58.3.1 and Fig. PG-58.3.2. The materials,
design, fabrication, instaliaticn, and testing shall be in
accordance with ANSI B311-1977, Power Piping,
including Addenda through the Summer 1979 Adden-
da and including the applicabie B31.1 Code Cases.

88.3.1 The steam piping connected to the boiler
drumn or 1o the superheater outlet header shall extend
up to and including the first stop valve in each
connaction, except as required by PG-58.3.2. In the
case of a singte boiler and prime mover installation,
the stop valve required herein may be omidted provid-
& the prime mover throttle valve is equipped with an
indicator to show whether the valve is open or closed
and is designed to withstand the required hydrostatic
pressure test of the boiler.

58,32 When two or mere boilers are connected
1o & common steam header, the connection from each
boiler having 2 manhole opening shall be fitted with
two stop velves having an amgple free-blaw drain
betwaen them. The boiler external piping includes all
piping from the builer propsr up to and including the
second stop valve and the free-blow drain valve.
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. PG-83.3.¢ SECTION | — POWER BOILERS
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ADMINISTRATIVE JURISDFCTION & TECKRICAL RESPONSIBLITY
Boiler Propar — The ASME Bailes and Pressure ‘Vassel Code LASME BPVC)
his totdl sdminigtrative jurisdiction and technical respongibility (rafér to
Section | Preambls, fourth parsgraph).
O Beiler Exteenal Piping end Jolnt — The ASME BFVC has totel sdministra-
- tive jurisdiction {mandatory cecification by Cods Symbol stamping, ASME
. Cute Forms, and Authorized Inspection] of Boiler External Piping and Joint.
The ASME Section Comnenitte B31.1 has bn sirgned technjes reiganaibflity.
{Rafer to Sectidn | Presmble, fifth, sixth, and wyenth arsgrsch snd ANSI/ASME
831, F Scops, parsgraph 100.1.2.4.] Applicabls ANSIJASME BI1.1 Editions and
Addtnds 2 meferenced in Section |, PG-58.1. )
O am  Hon-Bollr Externsl Piplag and Solnt — Mot Sestion | fedisdiction (e sonticabls
ANSIJASME B31 Coce),

FIG. PG-583.2 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED-FLOW STEAM GENERATCR WITH
N0 FIXED STEAM AND WATER LINE
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PG-53.03-PG-39.13

5833 The feedwaier piping for ali boilers,
axcept high-temperature watsr boilars and forced-Zow
steam generators ¢complying with PG-58.3.5. shall
extend through the required stop valve and up to and
including the check velve except as required by PG-
33.3.4. On a single boiler-rurbine unit installation the
boiler feed shutof vaive may be located epatream from
the boller feed check valve.

If & fesdwater heater or beatsrs meeting the
requirements of Pary PFH are instafled between the
tequired stop valve and the boiler, and are Sited with
isolation and bypass valves, provisions must be made
to prevent the feedwater pressurs from exceeding the
maximum aflowable working pressuse of the piping or
feedwater heater, whichever is less Control and
interfock systemns are permitied in order to prevent
overpressure, :

5334 When two or more boilers are fed from a
tommen source, the piping shall be up to and
in¢tuding a globe or reguisting valve located between
the check valve required in PG-58.3.3 and the source
of supply. If the regulating valve is equipped with an
isolation valve and a bypass valve, the piping shall be
up to and including both the isolation valve down-
stream from tha regulating valve and the shutod valve
in the bypass,

1335 The feedwater piping for & forced-fow
steam generator with no fxed steam and water line
may terminate up to and including the stop valve cear
the boilér and omitting the check valve near the boiler,
provided that a check valve having a pressure rating
00 less than the boiler inlet design presyure is installed
at the dischargs of the boiler feed pump or ¢tsewhere
in the feedtine between the feed pump and the feed
stop valve. I the feedwater heater(s) is fitted with
isolation and bypass valves, the applicable require-
ments of P(3-58.3.3 must be caet,

583.6 The blowof piping for all boilers, except
forcad-flow steain generators with no fxed steam dnd

" walerline, high-temperatune water boilers, and thoss
used for traction and/or portable purposes, when the
allowable working pressurs exceeds 100 pai (690 kPa)
shell sxtend throngh and inchuding the second valve
The blowod piping for all traction and/or povtabls
boilers and for forced circulation and electric boilers
having & normal water content not axseeding 100 gal

, (380 1) are required 1o extend through gnly one valve.

$8.3.,7 The miscelianeous piping shali include
the piping for such items as drains, vents, surface-
blowof, steam and waler piping for water ¢olumns,
-gage glasses and pressure gages, and the cecirculation

Ind 42

SECTION 1 — POWER BOILERS

zeturn line for 2 high-temperature water boiter. When
3 drain is not intended for blowoff purposes (when the
boiler is under pressure) a single valve is acceptable,
otherwisa two valves in series are required except as
pesmitied by PG-$8.3.6.

58,38 Welded piping in PG-38.0.1, PG-98.3.2,
PG-38.3.3, PG-58.1.4, PG-38.3.5, PG-58.1.6, and PG~
58.3.7 is also subject to the requirtments of PG-104
for proper Code certification.

PG-59 APPLICATION REQUIREMENTS
FOR THE BOILER PROPER
59, Common to Steam, Pesdwuter, Blowoft, and
Dxin Systema
" 59.1,1 OQutlets of a doiler 1o which piping it to
be attached for any purpase, and which piping comes
within the Code requirernents, shall meet the require-

. ‘ments of PG-39 and shal] be:

$3.0.L1 A tapped opening.

$9.5.1.2 Bolted fanged joints inciuding those
of the Van Stone type.

39.1.1.3 Welding endy of the burt or socket
welding type.

$9.1.1.4 Piping within the boiler proper may
be expanded into grooved holes, seal welded if detired.

- Blowoff piping of firetubs boifers shall be attached by

threading into a tappéd opening with a threaded ftting
or valvs a1 the other end if exposed to products of
<ombustion, of by PG-59.L1L1 or PG-59.1.1.2 if not
50 exposad (see PET49), .

$9.12 Steam Maing, Peovisions shal] b made
for the expansion and contraction of stéam mains
connected to boilery, by providing substendai anchor-
age at suitable points, so that thére thali be no undue
strain transmitted 0 the boiler. Steam reservoirs shail
b used of steam maing when heavy pulsations of the
stearn currents cause vibration of the boiler shell
plates.

59.1.3 Figure PG-59.1 illustrates a typical form
of connection for wie on boiler shells for pasing
through piping such a3 feed, surface blowof connec-
tions, ¢te, and which permits the pipes’ being thread-
ed in solid from both sides in addition to the
teinforcing of the opening of the shell. The pipes shail
be attached as provided in PG-59.1.1.

in these-and other types of boilers whese both

.internsl and ¢xterpal pipes making a continuous

Register, March, 1982, No. 315
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QENERAL REQUIREMENTS PG-39.1.3-PG-59.3.4

ALY

F1G. PG-59.1 TYFICAL BOILER BUSHINGS

passage ire employed, the bolfer bushing or its
equivalent shall be used,

502 Regquirements for Feedwater Piping, The
foedwater shall be introduced Into a boiler in such &
manner that the water will not bs discharged directfy
againat surfaces expossd to gases of high tempersture
ot to direct radintion from the fire. For pressures of
400 pti {2800 kPa) ot over, the feedwater infet through
the drum shail te fitted with shields, sleeves, or other
suitable means to reduce the effects of temperature
differeatisls in the shell or head. Feedwater, other
than condensate retusns as provided for in PG-39.3.6,
shull pot be introduced throogh the blowod,

593 Requirements for Blowodf Piplng

593.1 A blowoff as required hereln 1y defined as
1 pips connection provided with valves located in the
external piping through which the water in the boiler
may be blown out under pressure, excepling drains
such a3 are used on water columns, gage glaises, of
piping to feedwater regulators, ete., used for the
purpose of determining the operating condition of
such eguipment. Piplng connections used primarily for
continuous operation, such as deconcentrators on
continuous blowdowa systems, are not classed ay

Register, March, 1982, No. 315
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blowoffs but the pipe connections and all BHings up 10
and including the Erst shutoff valve shall be equal at
least to the pressure requirements for the lowest set
pressure of any safety valve on the boiler drum and
with the corresponding saturated-steam temperature.

$9.3.2 A surface blowoff shall not exceed 274 in.
pipe size, and the intemnal pipe and the terminal
connection for the external pipe,- when used, shall
form a continuouy passage, but with clearance be-
tween their ends and arranged so that the removal of
gither will not disturb the other. A propesly designed
steel bushing, similar to or the equivalent of those
shown in Fig. PG-59.1, or a flanged connection shall
be used. el . :

59.3.3 Each boiler except forced-flow steam
generators with no fixed steam and waterline and
high-temperature water boilers shail bave a bottom
blowoff outlet In direct connection with the lowest
water space practicable for external piping conforming
to PG-38.3.6. : .

5934  All water walis and water sereens which
do not drain back into the. boiler, and all integral
aconomizers, shall be equipped with outlet connec.
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PG-59.3.4-PG-0.1.1

tions for a blowoff or drzin line end conform o the
requirements of PG-38.3.6 or PG-58.3.7.

59.3.5 Except as permitted for ministure boilers
in Part PMB, the minimum siz¢ of pips and fittings
shall be 1 in., and the mazimum size shal] be 2% in.,
sxcept that for boilers with 100 sg ft (9.3 m®) of
heating surface or less, the munmnm size of pipe and
Attings may be ¥ in

5936 Condensste fetum comnections of the
tame size or larger thaa the size herein specified may
be used. and the blowolf may be connected to them, In

" such case the blowod shall be so Iocated that the
100 may be pletely drained.

5937 A bottam blowoff pipe when exposed to
direct furnaca heat shail be protectad by frebrick or
othar heat resisting material which is so arnnged that
the pipe may be inspected.

5938 An opening in the boiler setdng for &
blowed pips thall be arrunged to pm\ﬂde free expan-
- ot and oon(w:uon.

594 Draina 7

5941 Ample drains shall bo provided where
required 1o permit complets dreinage of all piping,
supirheaters, waterwalls, water sereens, integral econ.
omizers, high-temperature water toilers, and alf other
boiler components in which water may collect. Piping
sball conform to the requirements’ of PG-58.3.6 or
PG-38.3.7.

89,418 Each superhester shall bs equipped
with at [east one drain w located as (o most effectively
provide for the proper operation of the apparatus,

59.4.1.2 Bach high-temperatuse water hoiler
shall have 2 1 in. minimum pipe size bottom drain
conpection in direct connsction with the lowest water
space practical for ¢xtemal piping conforming to PG-
5832

59.5 Requirements for Vilvea wnd Flitings, The
following requirements apply to the use of valves and
fittings in the bailer proper.

53.5.1 Steam Stop Yaives

59.5.1.1 1f a shutoff valve is ysed between the
Boiler and its superhearer, the safety valve capacity on
the boiler 1hall comply with the requirements of £G-
61.2 and PG-70, except s provided for in PG-
59.5.1.2, no credit being taken for the safery vaive on
the superheater, and the superheater must be dquipped
with ‘safety valve capacily as fequired by PG-65. A
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SECTION 1 — POWER BOILERS

stop valve is not required at the inlet or the outlet of a
reheater or separutely fired yupsrheater.

59.5.1.2 Whea stop valves ars instailed in the
wiler-steam dow path between any two sections of 3
forced-Bow stearn generator with o fixed sieam and
waterline, the safery valves shall-satisfy the requires
menty of PG-67.4.4.

DESIGN AND APPLICATION

REQUIREMENTS FOR
MISCELLANEOUS PIPE,
VALVES, AND FITTINGS

Piping referred to 1 thid paragraph shall e
designed in accordance with the ipplicable -require-
ments of ANSI B3L.1,

0.1 Water Level Indlcators

&0.4.1 Each boiler, except forcad-flow steam
generators with no fxed steam and waterline, and
high-temperature water boilers of 1ha forced circula-
tion type that have no sieam and watesling, shall have
ot least one water gage gluss, Bowers operated at
pressures aver 400 pai (2300 kPa) vhall be provided
with two water gage glasses which may bs coanected
to 3 single water cofumn of counected ﬁuecdy to the
drum.

Two independent remote level indicators may be
usad instead of one of the tvo required gage glasses for
boiler drum water level indication in the cass of power
boilers with all dtwm safety valves set at or above 900 -
pai (6200 kPa). When boih remote level indicators are
in relighle operation, the gage glass may be shut o but
shall be majntained in servicsable condition

When the direct reading of gage glass water level is
ol readily visible o the vperator in his working area,
two dependahle indirect indications shall be provided,
cither by transmission of the gage glass imsge or by
remote level indicators.

The lowest visible part of he water gagsd gisss shall
be at least 2 in. (51 mm) above the lowest permissible
water level, 3t which lavel there will be 0o danger of
overheating any part of the boiler when in optration at
that level When remote level indication is provided
for the operator in lidu of the gage glasy, the same
minimum level reference shall be clearly marked.

Connections from the boiler to:the remote level
indicator shall be at least ¥ in, pipe size to ang
inciuding the solation valve and from there o the
remote level indicator at least 34 in. (13 mm} Q.D.
tbing. These connections shzll e completely inde-
pendent of other connections for any function ather

PG-60
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; GENERAL REQUIREMENTS PG50.1,1-PG60.2.4

than water level indication. For pressures of 400 psi
(2800 kPa) or aver, lower connections t¢ drums shall
be provided with shields, sleeves, or other suitable
means to reduce temperiture differentials in the shells
or heads. ’

-60,1.2 Forced-flow steam generaters with no
fxed steam and water ling and the high:tempecature
watér boiler of the forced circulation type require no
water gage glass o7 gage cocks.

60,14 Boiless of the horizontal freiube 1ype
shall be 50 ser that when the water is at the lowest
reading in the water gage glass, there shalf be at Jeast 3
in. (76 o) of waieq over the highest point of the
tubes, fluss, or crown sheats.

60,1,5 Boilers of locomatives shail have at least
cne water glass provided with top and bottom shutoff
cocks and lamp, and {wa gage cocks for boilers 36 in.
(910 mm} in diameter and under, and three gage cocks
{or 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 uader, nor less than 3 in. (76
mm} for boilers over 36 in. (910 mm) in diameler,
These are minimum dimensions, and on large locomo-
tives and those operating on steep grades, the height
should be increased, if necessary, 10 compensate for
change of water level on descending grades.

The bottom mounting for water glass and for water
column i used must extend not less than 1% in. (18
mm) inside the boiter and beyond any obstacle
immediately above it, and the passage thersin must be
straight and horizontal, L

Tubular water giassss must be equipped with a
protecting shield.

60.5.6 All connections on the gage glass shall be
not less than Y in. pipe size. Each water.gage glass
shall be filted with 2 drain cock or valve having an
unrestricted drain opening of not less than ¥ in. (6
mm) diameter ta facilitate cleaning, When the boiler
operating pressure exceeds 100 psi (690 kPa) the glass
shall be furnished with a connection to install a valved
drain fo the ash pit o 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 it (2.1 m}
above the foor or platform from which it is operated,
the operating mechanism shall indicate by its position
whether the valve is open or closed. The pressure-
temperature rating shall be at least equal to that of the
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lowess set pressure of any safety valve on the boiler
drum and ihe corresponding saturated-steam tempera-
ture.

Straight-run globe valves shall net be used on such

-gonnetions. .

Automatic shutoff valves, if. permitted to be used,
shall conform 1o 1he requirements given in A-18.

60,2 Water Columng .
60,21 The water column shall be so mounted
that it will maintain'its correct position refative to 1he
normal waterline unde¢ operating conditions.

60.2.2 The minimum size of pipes connecting
the water column te¢ a boiler shall be | in. For
pressures of 400 psi (2300 kPa) o1 over, lower water
column connections 10 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 fiftings or gage cocks may be
connegted directly to the boiler.

60,2.3 The steam and water connections 10 a
water column or a water gage glass shall be such that
they are readily accassible for internal inspection and
cleaning. Some acceptable methods of metting this
requirement are by providing a ¢ross or fitting with a
back outlet at each right-angle furmn to permit inspec-
tion and cleaning in both directions, or by using pipe
bends or fittings of a type which doss not leave an
internal sheulder or pocket in the pipe connection and
with & radius of curvature which will permit the
passage of a rotary cleaner. Screwed plug closures
using threaded connections as allowed by PG-39.5.3
are zcceptable means of access for this inspection and
cleaning. For boilers with atl drum safety valves set ai
or above 400 psig (2800 kPa), socket-welded plugs
may be used for this purpose in lieu of screvied plugs.
The water column shali be fitted with a connection for
a drain cock or drain valve to install a pipe of at least
¥ in. pipe size to the ash pit or other safe point of
discharge. If the water conncection to 1he water column
has a rising bend or pockel which cannot be drained
by means of the watescolumn drain, an additional
drain shall be placed on this connection in order that
it may be blown off 1o clear any sediment from the
pipe.

60,24 The design and material of a water
column shal! comply with the requirements of PG-42
Water column made of cast iron in accordance with
SA-278 may be used for mavimum boiler pressures
not exceeding 250 psi {1700 kPa) Water columns
made of ductile ifon in accordance with SA-395 may
¢ used for maximum boiler pressures not exceeding
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FIG, PG50 TYPICAL ARRANGEMENT OF STEAM
AND WATER CONMECTIONS FOR A WATER .
COLUMH

350 pd (2400 kPz). Por higher pressures, steel
construction shall be wsed.

§0.25 Shutoff vilves shafl not be used in the
pipe cotnsctions betweet a boiler and a water column
or betwesnt a boiler and the shutofl valves required for
tha gage glas (PO-60.1.6), unlems they are either
Guiside-screw-and-yoke or level-lifting fype gats valves
o stopeocks with lever parmunently fastened thereto
od marked in line with their passage, or of such other
through-fow construction as Lo prevent stoppage by
depoxits of sediment, and o indicate by the poxition of
the opersting mechaniam whether they are in open or
chosed position; and soch vaives or cocks shall be
locked or sealed opa. Where stop cocks are ased they
:bﬂlhao(ntypemth\heplu;&ddinphabyl
guard or glend.

6026 No outlet ccanestions, e1oaw for damper
regulstor, fesdwaler regulator, deains, steam giges, or
spparatus of such form &8 dodd not permit the cacaps
of an appreciable umount of steum or water therefrom
shall be placed on the pipes conpecting a water
cojumn or gage glass to a boiler.

0.3 Gage Glass Connections
603.1 Guge glasses and gage cocks that are
cequired by PO-S0.L and PO-60.4 and are oot

SECTION I — POWER BOILERS

cotnected directly to a shell or drum of the boder,
sheil be connected by one of the following methods:

60,311 The warer gage glass ¢ glasses and
gdge cocks hail be connected 10 an Lmenenm; water
columa.

. 60312 When ooly water gage ahser are
used, they may be mounted awsy frc o the shell or
drum and the water column cmitted, provided the
following requirements are met;

03121 The top end boilom gage ;]ul
Attings are aligned, tupported, and secured so a3 to
meintain thelﬂplmmtofmegx;egim, and

03132 The weam and water consections
are not less than [ in. pipe iz and each waler glass b
provided with a valved drain; and

603,123 The steam and water connections
mmply with the requirements of the rouowmg PG-
60.3.2 and PQ.50.3.3,

6032 Tha lower edge of the steam connection
to & water ¢olumn or gige glass in the boiler shall aot
be below the highest visible water level in the water
gage giaas. Therg shall bs 0o sag or offset in the piping
wiich will permit the secwmulation of water.

60,33 The upper sdge of the water connection
10 & water column or gage glass and the boiler 1hall
a0t be above the lowest visible waler level in the gage
glass. No part of this pips connection thal] be above
the point of connection at the water column.

603.4 An scceptable armangement is shown in
Fig. PG-60.

60,4 Gags Cocks. Pach boiler (sacept those not
requiring waier level indicators per PG-60.1.2) shall
have three or more gage cocks located within the
visible length of the water glass, except when the
boiler has (wo water glasses located on the same
honirontal lines.

Boilers not over 36 in, {910 mm) in dismeter in
which the heating surface does 1ot exceed 100 sq ft
(8. m?) need have but two gage cocks,

The gage cock connections shall be not Jess than 4
ir, pipe size.

60.8  Water Proats, Each boller fitted with a waler
jeckered bodler-furnace mouth protector, or similar
appliance having valves on the pipes connecting them
to the boiler shall have these vaives locked or sealed
open, Such valves, when used, shall be of the straight-
way type-
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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 conaected to the steam space or to
the ‘waler column of its steamn connection. A valve or
cock shall be placed in the gage connestion adjacent to
the gage. An additional valve or cock may be Jocated
near the boiler providing it is Jocked or sealed in the
open position. No other shutof valves shall be located
between the gage and the boiler. The plps connection
shall be of ample size and arranged so that it may be
cleared by blowing cul. For 2 steam botler the gage or
connéction shall contain a syphon or equivalent device
which will develop and miintain 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 406°F (208°C), brass or copper
pipe or tubing-shali not be used. The connections to
the boiler, except the syphaon, if used, shall not be less
then 3 in. standaed pipe size but where steel or
wrought {ron pipe or tubing is used, they shali not be
leds then 1% in. {§} mm} inside diameter. The
minitouns size of a syphon, if used, skall be % in. (6
mmj inside diamelcr. The dial of the pressure gage
shall be groduetesd to approximately double the
pressure &t which the safety valve is set, but in no case
1o Jess than 1% fimes this pressure.

60.6.2 DLach forced-flow sieam generator with
no fized steam znd water fine shall be equipped with
pressure gages ar other pressure measuring devices
tocated as follows:

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

€0,622 A the boiler or economizer inlet
(preceding any section which involves absorpticn of
lwgi)i and

60.6.23  Upstream of any shuloff valve which
may be ured betweess any two sections of the heat
ebserbing surface.

60.63 Each boiler shall be provided with a
valve connection a1 east % in. pipe size for the
exclusive purpose of attaching-a 1est gage when the
boiler is in service, so that the accuracy of the boiler
pressure gage can b ascectained.

60,64 Hach high-temperatusc water boiler shall
have a temperature gage so located and connected that
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it shall be easily readable, The temperature gage shall
be installed 50 that it ar ail times indicates the
wmperature in degrees Fahrenheit of the warer in the
boiler, at or near the surler connection.

PG61  FEEDWATER SUPPLY

§1.1 Except as provided for in PG.61.2 and PG-
61.4, boilers having mare than $00 5q i {47 m?) of
water-heating surface shall have at least two means of
{eeding water. Except as provided for in PG-61.3, PG-
61.4, and PG-61.5, each source of feeding shall be
capable of supplying water to the boiler at a pressure
of 3% higher than the highest setting of any safety
valve on the boiler. For boilers that are fired with solid
fuel not in suspension, and for boilers whose sefting or
heat source can continue to supply sufficient heat to
cause ‘damage. to the boiler if the feed supply is
interrupted, one such means of feeding shall be steam
operated.

612 Except as provided for in PG-61.1, a boiler
ired by gasecus, liquid, or solid fuel in suspension
may be equipped with a single means of feeding water
provided means are furnished for 1hie shutting off of its
heat inpul prier 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®) the feed connection to
the boiler shall not be smaller than ¥ in. pipe size, For
boilers having a water-heating surface more thas 100
sq Nl (9.3 m?) the fced connection 10 the boiler shall
not be tess than 3 in, pipe size.

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

61.5 A forced-flaw steam generator with no fixed
sieam and water line shail be provided with a source of
feeding capable of supplying watez to the boiler at a
pressure not less than 1he eapecied mavimum sus-
tained pressure af 1he boiler inlet, as determined by the
boiler Manufacturer, corresponding to operation at
maximum designed steaming sapacily with maximum
allowable working pressure at the supecheater outiet.

e
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SAFETY VALVES AND SAFETY
RELIEF VALVESY

BOILER SAFETY VALVE
REQUIREMENTS

§7.1 Each boiler shall have at least one wafety
valve or safety relief valve and if it has more than %00
3q ft (47 m?) of warer-heating surfacs, or if an electric
boiler has 2 power input more than 500 kW, it shail
have two or more safety vaives or safety relief valves.

PG-6T

The method of computing the steam-generating capags

ity of the boiler shall b as given in A-12. Organic fuid
VAPOTIZEr generaiorns rexjuire special considerstion as
given in Past PVG.

67.2 The safety vaive or safely relief valve capecity
for each boiler (except as noted in PG-67.4) shall be
such that the safety valve, or valves will discharge 4l
the steam that can be generatod by the boiler without
allowing the presture to rise moe than §% tbove the
highest pressure at which any valvs is set and in no
st to more than §% above the maximum allowable
working prassure. The safety valve o safety relled
valve capacity thall be in compliance with PG-70 but
shalf not be Jeas than the mazimum designed steaming
capacity as determined by the Manuf The

Tnd 42
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When auriliary fring is to be used in place of waste
heat recovery, the required relieving capacity shail be
based on anxiliary firing or waste heat recavery.
whichever is higher.

5§73 Oae or more safety valves on the boiler
proper shall be set at of below the maximum allowable
working preswure (excepr ag moted in PG-67.4). If
additional vaives are usad the highest pressure nting
sha)l not excesd the maximum allowable working
presqure by more than 3%, The complete range of
pressure settings of afl the saturated-steam safety
valves on a boiler shull not exceed 109% of the highest
pressure to which any valve is set. Pressure setting of
safety relief valves on high-temperature water boileny'®
may exceed this 109% range, ’ -

674 For a forced-ftow steam generstor with no
fized steam and saterline, equipped with sutomatic
controls and protective interlocks reapautive o stedm
pressure, safety valves may be provided lo secordance
with the ahove paragraphs or the following pmu:cuon
sgainst overpresitre dhall be provided:

§74.1° One or more powe.r-l.ctunted pressiire
relieving valves'® shall be provided in direct communi-

required steam relieving capacity, in Tb/he (kg/he), of
the safety relief valves on a high-temperature water
boiter shall be determined by dividing the maximum
output in Btu/hr (ki/hr) at the boiler nozzie obtained
by the Aring of any fuel for which the unit is designed
by 1004,

Any economizer which may be shut off from the

boiler, thereby penmitting the economizar 10 bacome 2
fred presture vessel, shall have one or maore safety
retief valves with a total discharge capacity, calcutated
from the maximum expected heat absorplion in
Btushr (kJ/hr), as detenmined by the Manufecturer,
divided by i000. This absorption shull be stated in the
stamping (PG-105.4).

The required relieving capacity in pounda per hour
of the safety or safety relief valves on a waste heat
boiler shall be deternined by the Manufacturer. When
suriliary firing is to be used in combination with waste
heat recovery, the maximusm output shelt includs the
effect of such fring in the total required capacity.

"Safecy Vabre An amtomatic prosmre relieving devics adtvated by
tha gatic peessure upttretm of the vaive asd ¢durscterized by fall:
opening pop sition. [t is usad for pa of Yepor service.
Relicd Velve: An satomurnic ¢ religving deviee arcated by
ke siitic presrurs upstretm of the vafie wiich opend furiber with
icrease (5 preunre over the openisg presrere [t i used

service.
Safety Relief Valve An tgtomatic ed relicving
divice suilable foe whe oiber o 8 safesy vilve of rebef valve,
depending oa application. -

cation with the boiler when the boiler is under
pressure and shall receive a control impulse 10 open
when the maximum allowable working pressure at the
superheater outlet, w3 shown in the master stamping
(PG-106.3), iz exceeded. The totad com¥ned relieving
capacity of the power-gctubled relieving valves shall
be not less thao 1G9 of the masimum design steaming
¢apacity of the boiler under any operating condition as
desermined by the Manufacturer. The valve or valves
shall be locsted in the pressure part System where they
will refieve the overpressure.

An isolating stop valve of the outside-screw-and-
yoke type may be installed between the posver-actu-
ated presyure relieving valve and the boiler 1o permit
regains provided an aiternats power-actuated pressire
Wairey reflef vabros in ot WRier ssvics 1re mory SaaOrpaNe
mmm:m &uﬁmﬂhuwm
Ite working pressare
«mw}wnﬂdmﬂmuﬁdnmm hh.l;b-cupa—xzm
water boikrd be seleciad Ribwtantslly b s the daired
Mgmwummmmmu&jrﬂ
vafve must B
WThe powmr-actoated prowuce refieving vehe B one whose
movemendd & opm of chwe we fuly comurded by ‘s somree of
power {dlecricity, wr, stéam, of hydeauBil The valve may |
dnchaqewmpbmo:uammmninerwmma The
discharge capacity cuy be aected by the dewnstrent condinions,
1od sach edfects 820 be taken into axount. If the power-sctuited
prosuns peBevag vihes are aiso pokiticned 1a réapoasé 10 other
contrel sigrali, ibe control impulst to prevent overpetaure dall
B rosponive ouly o presiure and shal} averride way other contrel
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relieving valve of the same capacity is so installed a5 to
be in direct communication with the boiler in accor-
dance with the requirements of this paragraph.

Power-actuated pressure relieving valves discharg-
ing to intermediate pressure and incorporated into
bypass and/or startup circuits by 1ke boiler Manufac-
turer need not be capacity centified, Instead, they shatl
be marked by the valve manufacturer with a capacity
rating at 3 st of specified Infet pressure and tempera-
fure conditions, Power-sctuated pressure relieving
valves discharging direcily to atmosphers shall be
capacity certified. This capacity certification shall be
conducted In sccordance with the provisions of PG-
69.3, The valves shall be marked in accordance with
the provisiens of PG-69.4 and PG-69.5.

6742 Spring-loaded safety valves shall be pro-
vided, having a tota] combined relieving capacity,
including that of the power-aciuated preasure relieving
capacity installed under PG-67.4.1, of not less than
100% of the maximum designed sicaming capacity of
the boller, as determined by the Manufacturer, except
the alternate provisions of PG+67.4.3 are satisfied. In
this total, ao ¢redit in excess of 30% of the total
required relieving capacity shall be allowed for the
power-actusted pressure relieving valves actually in-
stalled. Any or all of the spring-loadsd safety valves
oAy be set above the maximum alloweble working
pressurs of the parts to which they are connected, but
A set pressures shall be such that when all of these
vajves (together with the power-actuated pressure
retieving valves) are in operation the pressure wiil not
ris: more than 20% above the maximum aflowable
working pressure of any part of the boiler, except for
the steam piping between the boller and the prime
mover, o : -

6743 The total installed capacity of spring-
Toaded safety valves may be less than the requirements
of F367.4.2 provided all of the foilowing conditions
are met. .. .

. 67431 The boiter shall be of no less steam-
Ing capacity than 1,000,000 Ib/hr (450 000 kg/hr) and
installed in a unit systemi for power generation (e, a
single boiler supplying a single turbine-generator unit).

67432 The boiler shall be provided with

aulomatic devices, responsive lo variations in steam
preisure, which include no less than &ll the following:

674321 A control capable of maintaining
steam pressure at the desired operating level and of
modulating firing rates and feedwater flow in propor-
tion to & variabls steam output; and

674322 A control which overrides PG-
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67.4.3.2.1 by reducing the fuel rate and feedwater tow
when the steam pressure ¢xceeds the marimum
allowable working pressurz as shown in the master
stamping (PG-104.3) by 10%%; and

674,323 A direct-acting overpressure-trip-
actuating mechanism, using an independent pressuce
sensing device, that will stop the flow of fuel and
feedwater ta 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). ’

67433 There shall be not less than twe
spring-loaded safzty valves and the fotal rated reliev.
ing capacity of the spring-foaded safety valves shall be
not less than 109 of the maximum designed steaming

capacity of the boiler as determined by the Manufac-

turer. These spring-loaded safety valves may be set
above the maximum allowable working pressure of the
parts to which they are connected but shall be set such
that the valves will lift at a pressure no higher than
20% above the maximum allowable working pressure
as shown in the master stamping (PG-106.3).

© 674,34 At least two of these spring-loaded
safely valves shall be equipped with a device that
directly transmits the valve stem lift action to controls
that will stop the Row of fuel and feedwater to the
boiler. The control circuitry to accomplish this shall
be arranged in a "“fail-safe” manner (see Note).

NOTE: “Fail-sefe” shall mean u circuilry amanged ta cithet of the
foBawiog:

1) Exergize s eriz: There shall be st keast 1wo scpirate and
indepersient trip circuits served By TWo power sources, to mitiate
wrd porform (ke tip tcticn. One power sowroe shali be 2
contingonuly chasged de battery. The secord somrce shall be an ac-
-3¢ ecaverter conneciad 10 the de systerm to charge the banery
#nd capable of performing 1he inp ation. The trip circuits shell e

: y itoced foe syailibili

1t is mot mandatory to duplicate the mechaniim that sctually
stope e Bowr of fuel and feadwater.

{1} Deearrgize ta tripe If the circuits are armanged in yoch &
way that & coatizucus yupply of power i required to keep the
circuits clsed arnd operating sod soeh thit any Intemuptica of
power supply will sctoate 1be trip mechanism, then » singe trip
circuit and siaght power supply will be cough to el the
requivements of this sobparagraph.

67.4.3.5 The power supply for all controls and

devices required by P3-67.4.3 sha!l inciude at least
on¢ sourcs coatained 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.

6144 When stop valves are installed in the
walter-steam flow path between any two sections of a
forced-Bow steam generator with no fixed steam and
water line:

67441 The power-actuated pressure relicy-
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ing vaive(s) required by PG.674.1 shall also receive 2
control impulse to opent when the maximum allowable
working pressure of the component, having the loweat
pressure level upsiream to the slop valve, is excreded;
and

67,442 The spring-loaded safety valves shali
be located to provide the pressure protection require-
ments in PG-67.4.2 or PG-67.4.3.

6745 A relisble pressare-recording device thall
dways be in service and reconds kept 10 provide
evidence of conformity to the ebove requirements,

§71.5  All safety valves or safety relief valves shall
be so constracted that the failurs of eny pant canaot
obstruct tha free and full discharge of steam and wiler
from the valve Safety valves shall be of Lhe direct
spring-losded pop type, With seat inclined 4t any angle
between 45 and 90 deg. (/4 and 7/2 rad), inelusive,
to the center line of the spindle. The coeficient of
discharge of safety valves shall ba determined by
sciual steant fow mesrurements at 3 pressire oot
more than 3% sbove the pressure at which the valve is
st to blow and when adjusted for blowdown in
accordance with PG-T2. The valves shall be credited
mthapsnnaudmmmedbythcpmvmofm
69.2.

Safety valves or safety relief valves may be used
which give any opening up lo the fuil discharge
capacity of the ares of the opening of the inlet of the
valve (sea PG-69.5), provided the movement of the
steam safety valve i such as aot to induce lifting of
water in the boiler. :

Deadweight or weighted lever nfety valves or u.fety
relief valves shall not be used. .

For high-temperature water boilers safecy reild'
valves shall be used Such valves shall have a chosed
bonnet. For parposes of selection the capacity rating

" of yuch safery celief valves thall be eapressed in terms
of actual steam flow determined on the same hasia as
for safety valves, In addition the safety relief valves
shall e capable of satisfsctory operation when rellev-
ing water at the satuntion ternperature corresponding
10 the prespure &t which the valve i set to blow,

§7.6 A afety vaive or safety retief valve over 3 in
(76 mm} in tize, wed for pretsures greater than 13
psig (100 kPa gage), shail have a flanged inlet
connection or 4 weldend Inlet conpection. The
di ions of fanges subjected to boiler o shait
conform t¢ the applicablé American National $tan-
dards as given in PG-42. The faciag thall be !umlu %]
those illustrated in che Standard. - - -

67,7 Safety valvey or safety relief valves nny have
bronze parts complying with éther SB-61 or SB-62,

Ingd 42
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provided the maximum allowable sureases and temper-
atures 4o not exceed the values given in Table PG-23.2
and shall be marked to Indicate the class of material
uted. Such valves shall not be used on superhesters
delivering steam at a temperature over 450°F (232°C)
and M§F (152'C) respectively, and shall not be used
for high-temperature water boilers.

PG-GS SUPERHEATER SAFETY VA.LVE
REQUIREMENTS

68.1 Every aftached superheater shall have ong or
wore saftly valves near the outlet. If the superbeater
outlet header has a full, free, sieam passage from end
t0 end apd is 50 constructed thal steam is supplied to it
at prectically equal intervals throughout its lengih w0
that there is a aniform Sow of sisam through the
superheater tubes and the header, the safety valve, or
valvas, may be located anywhere in the length of the
header,

682 The discharge capacity of the safery valve, or
valves, on an aftached superieater may be included in
determining the numbeér and size of the safety valves
for the boiler, provided there are no intervening vaives
between the superheater safety valve and the benler,
and provided the discharge capacity of the wafety
valve, or valves, on the boiler, as distinet from the
superheater s at least 75% of the aggregaie valve
capacity required.

683 Every independenily Bred wupecheater which
may be shut off from the boifer and permit the
yuperheater to become a fired pressure vessel shalf
have gne or more safety valves having a discharge
capacity equal to § Ib of steam per square foot (29 kg
of steamn per m®) of superbeater surface measured on
the tide exposed (o the hot gases. The number of
safery valves installsd shall be such that the total
capacity s af [eaat squat 1o that required.

68,4 Every rehester shall have one or more safety
vilves, such that the totel relieving capacity is at least
equal to the maximum steam Sow for which the
reheater (s designed. At least ome valve shall be Jocated
on the reheater ootlet. The relisving capacity of the
valvs on the rebeater cutlet shalk be not less than (3%
of the requiced fotal The capacity of reheater safety
wvalves shalf not be ingluded in the required relleving
capacity for the boiler and superheater. ’

7885 A 300t blower connection may be attached to
the tame outler from the superbeater or rebuler uul
is us«i for tho m‘ery valve connecuon.
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8.6 Bvexy safety valve used 00 & nuperhester or
reheater dlscharging supecheated steam 3¢ & tempers.
ture over 450°F (232°C) shall have a casing, including
the bese, body, and bonnet and spindle, of steel, steel
allay, or equivalent heat-resisting material, )

TABLE PG-70
MINIUM POUNDS OF STEAM PER HOUR
PER SQUARE FOQT OF SURFACE

The valve sbali bave a flanged inlet ction, of &
weld-end inlet connection. It shall have the seat and
ditk of suitablo heat erosive and corrosive-resisting
material, snd the spring fully exposed outside of the
valvo casing 50 that it shall be protected from contact
with the ascaping steam. :

PG-T0 CAPACTTY

701 The minimum safety valve or safety relief
valve relieving capacity for ather than electric boilers,
waste heat boilers, organic fiuid vaporizer genérators,
and forced-Aow steam generators with no fixed steam
and welet line, when provided in accordance with PG-
67.4.3, shall be determined on the basis of the pounds
of steam generated per hour per square foot of boiler
hesting surfsce and waterwall heating surface, as
given in the Table PG-70,
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Firelute Watertube
Bailers Baifers
Beiler heating surface
Hand fired 3 &
Stexer fired 7 8
Qil, gas, or puherized huel fired a 16
Waterwa!l heating surface R :
Hand fired ‘8 8
- Steker fired 1 . 12
0il, gas, or pulverized fuel fired 14 16
KOTE:

‘When a beiler is fired only by a §as havirg a heat va've not in 2ugess
of 200 Bt/ew ft, the manimam salety vabre or safaty retief vahe
relzang c2pacity may be based o the vatues gihven for hand-fired
boilers abowe. .

The minimum safety valve or safety relief valve
relieving capacity for electric boilers shall be 3% 1b
(1.6 kg} e/ AW input. .

Tn many cases a greater relieving capacity of safety
valves or safety relief valves will have to be provided
than the minimum specified by this rale, and in every
cass the requirements of P(G-67.2 shall be met.

70.t The heating surface shall be computed as
follows. ' S

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

70.2.2 Boiler heating surface and other equiva-
leat surfeee outside the furnace shall be measured
circumferentially pfus any extended surface.

70,23 Waterwall heating surface and other
equivalent surface within the furnzce shall be mea-
sured as the projected tube area {diameter X length)
plus any extended surface on the fumace side, In
computing the heating surface for 1his purpose, only
the tubes, fireboxes, shells, tubesheets, and the project-
ed area of headers need be considered, except that for
vertical firetube steam boilers, only that portion of the
tube surface up to the middle gage cock is to be
computed. The minimum number and size of safety
vilves or safety relief valves required shall be deter-
mined on the basis of the aggregate relieving capacity
and 1he relieving capacity marked on the valves by the
manufactucer. Where the operating cornditions are
changed, or additional heating surface such s water
screens or waterwalls is connected to the boiler
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creulation, the safety valve or safely relief valve
capacity shall be increased, if necessary, 10 mest the
new conditicns and be in accordance with PG-67,2.
The additional valves required on sccount of changed
<ouditions may be installed on the steam or water line
berween the boiler and the main stop valve except
when the boiler is equipped with a superhester of
other piece of apparatus, in which case they may ba
installed on the s1eam pipes between the boiler drum
and the injet 10 the superheater or other apparatus,
provided that the steamn main between the boiler and
points whers a safety valve or valves may be attached
has a crosg-wctional azea at least three times the
¢ombined areas of the infet connections to the safety
valves applied to it

703 U the safesy valve or safety relid valve
capacity cannot be computed or if it is desirable to
prove the computations, it may be checked in oy one
of the thres following ways, and if foued insufficient,
additionad capecity shall be provided,

703.1 By making an sccumulation test, that is,
by shutting of all other yizam discharge oudlets from
ibe boiler and forcing the fires 1o the maximum. The
wfety valve equipiment thall be susicient 1o prevent an
excy préssure beyond that specified in PC3-67.2. This
method should not be used on s boiler with &
superhester or reheater or oa & high-temperature
watr boiler. .

703.2 By measuring the mexmam amount of
fise] that can b bumned end computing the corre-
sponding evaparative capasity upon the basls of the
heating vafue of the fuel (s20 A-12 through A-17).

7033 By determining the marimum evaporative
capacity by measuring the feedwater, The sum of the
safety valve capscities marked on the vafves shail be
equal to ar greater tBan the marimum evaportive
capecity of the boiler, This pethod shail oot be used
on high-ternperature water boilers.

PG-T1 MOUNTING

71.1 When two or more safely valves are wted on 2
boiler, they may be mounted ¢ither séparately or as
twin valvas mede by placing individual valves oo Y-
bases, or duplex vaives having two valves in the same
body casing. Twin valves made by placing individual
valves ont Y-bases. or duplex valves having two valves
in the same body, shail be of approximately equal
capacity.

When not mors than two valves of differsnt tizes are

NS 101
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mounted singly the relieving capacity of the smalfer
valve shall be not less than 50% of that of the largers
valve. .

71,2 The safety vatve or safety relief valve or valves
shall be connected to the boiler independent of any
other coansction, and attached as clots s possible to
the boiler, without any unnecsssary intervening pipe
or fitting. Such intervening pipe o fitting shai] be not
longer than the face-lo-fecs dimension of the corre-
sponding tee fAiting of the same dismeter and pressurs
usder the applicable American Nationsl Standard
listed in PG-42 20d shalt also comply with PG.8 snd
PG-19. Brery safety valve or safety rellef valve shail be
connectsd 50 4 to stand in an upright potidon, with
spindle vertical. On high-tem pérature water boilers of
the walertube forced—circulation type, the valve shall
be located at the boiler cutlet

71,3 The opening or connection between the boiler
and the safety valve or safety relief valve shall have at
least the area of the valve inlet No valve of any
description shall be placed betwess: the required safety
valve or safety relief valve or valves and the bailer, nor
ot the discharge pipe between the safery valve or
safety retief valve and the atmosphere. When 3
discharge pipe is used, the cross-sectional area thell be
6ot Jess than the full ares of the valve outlet or of the
1otel of the areas of the vaive outlets, discharging
therednto. It shall be as shott and straight aa posaible
and so arrangad as to aveid undue suresses on the
valve or valves.

Al safety valve or safety relief valve discharges
shall be s located or piped as to be carmied clear from
running boards or platforms. Ample provision for
gravily drain shall be mede in the discharge pipe at or
near each safety valve of safety relief valve, and where
water of condensation may collect Each valve shall
have an open gravity drain through the cagdng below
the kevel of the valve seat, For iron- and steel-bodied
valves excording 2% in. size, the drain hole shail be
tapped not less than Y in pipe size.

Discharge piping froms safety relief valves oo high-
temperature water boilers shall be provided with
adsquate provisions for water drainage as well as the
steam venting.

The inatllation of cayt iron bodied safety relisf
valves for high-temperature water boilers is prokid-
ited,

71,4 If 2 muffler is used on z safety valve or safety
telief vaive, it shall have suficient outet area to
prevent back pressure from interfering with the proper
operation and discharge capacity of the walye. The
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muffier plates or other devices shall be so constructed
as to aveid a possibility of restriction’ of the steam
passages due to deposit. Mufflers shall not be used an
high-temperature water boiler safety relief valves.

When a safety valve or safety relief valve is exposed
to ouldoor elements which may affect opezation of the
valvg, it is permissible 10 shield the valve with-a-
satisfactory cover. The shield or cover shall be
propatly vented and arvanged 10 permit servicing and
normal operation of the valve,

71,5 When a boiler is fitted with two or more safezy
valves or safety relief valves on one connection, this
connection to the boiler shail have a cross-sectional
area not less than the combined areas of inler
connections of all the safety valves or safety relief
valves with which it connests and shall also meet the
requirements of PG-71.3.

71.6 Safety valves may be attached 10 drums or
headers by welding provided the welding is done in
accordance with Code requiremants, :

71.7 Every boiler shall have proper outler connec-
tions for the required safety valve, or safety relief
valve, or valves, Independent of any other oulside
steam connection, the area of opening to be at least
equal to the aggregate areas of inlet connections of alf
of the safety valves or safety relief valves 10 be
attached thereto. An internal collecting pipe, splash
plate, or pan may be used, provided the total area for
fnlet of steamn thereto is not less than twice the
aggregate areas of the inlet connections of the sttached
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 ¢pening for inlet of
steam shall be 1 in. (6 mm).

Such dimensional limitations to operation for steam
need not apply to steam scrubbers or driers provided
the net free steam inlet area of the scrubber or drier is
at least 10 times the 1o1al area of the boilsr outlets for
the safety valves. :

T8 If safely valves are attached to 2 separate
steam drum or doms, the opening between the boiler
proper and the steam derum or dowme shall be net less
than required by PG-75.7.

PG-12 OPERATION

72,1 Safety valves shall be designed and construct-
ed to operate without chattering and to attain full 1ift
at a pressure no greater than 3% above their set
pressire. After blowing down, all vaives shall close a1
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a pressure not lower than 96% of their set pressure,
except that all drum valves installed on a single boiter
may be set to reseat at a pressure ot lower than 96%%
of the set pressure of the lowsst set drum valve. The
minimum blowdown in any cass shall be 2 psi (14
kPa). For spring-loaded pop safeiy valves for pressure
between 200 and 300 psi (1400 and 2100 kPa), both
inclusive, ike blowdown shall not be less than 1% of
the set pressure. To insure the guaranteed capacity
and satisfactory operation, the blowdown as marked
upon the valve (PG+69.5) shall not be reduced,

Safety valves used on forced-Bow steam geneérators
with no fixed steam and waterline, and safety velief
valves used on high-temperature water boilers may be
set and adjusted to close after blowing down not more
than 109 of the set pressure. The vaives for these
special vses must be 5o adjusted and marked by the
manufacturer.

722 The popping point tolerance plus or minus
shall not exceed the following: 2 psi (84 kPa) for
pressures up to and including 70 psi (480 kPa), 3% for
pressures over 70 psi (480 kPa) up to and including
300 psi (2100 kPa), 10 psi (69 kPa) for pressuees over
300 psi (2100 kPa) up to and including 1000 psi (6900
kPa), and §9% for pressures over 1000 psi (6500 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 109 below that for which the
safaty valve or safety relief valve is merked. For higher
pressures the spring shall not be reset for any pressure
maore than $% above or 5% below that for which the
safety valve or safasy relief valve is marked.

724 If the operating conditions of a valve are
changed £ as to require a new spring under PG-72.3
for a different pressure, the valve shall be adjusted by
the manufacturer ot his authorized represantative who
shall furnish and install a new nameplate as required
under PG-110.
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FIG. PG-105.1 CFFECIAL SYMBOLS FOR STAMPS
70 DENOTE YHE AMERICAN SOCIEYY OF
MECHANICAL ENGINEERS' STANDARD

FIG, PG-105.2 OFFICIAL

. SYMBOL FOR STAMP TO
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL

ENGINEERS’ STANDARD
FOR ASSEMBLY

FIG, PG-1053 OFFICIAL
SYMBOL FOR STAMP TQ
DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS' STANDARD
FCR WELDED PIPING

F1G, PG-1054 OFFICIAL

SYMBOL FOR STAMP TO

DENOTE THE AMERICAN
SOCIETY OF MECHANICAL
ENGINEERS” STANDARD

PG-105 CODF SYMBOL STA.MPS

105.1 Each boal:r. superheater, walema!l and stee]

economizer to which a Code symbal is o be appliad
shall be fabricated by a Manufacturer of boilers,
superheaters, waterwalls, or steel economizers who 15
in passesston of the appropriate Cede symbo] stamp
{see Fig. PG-105.1), and a valid cenificate of auihori-
zation, except as otherwise provided in PG- HO9.

105,2 Seven Code symbol stamps are shown in

Figs. PG-£05.1 through PG-105.4. They are defined as

follows:
S—poswer boiler symbol
Stamp ..oeeue .. s¢¢ Fig. PG-105.1
M—m]mature b-otler symbol .
SIAIMP ~eeniiiy e e see Fig. PG-105.1
L—locomaotive boiler symbo] ) .
SAMP cveniaii e e see Fig. PG-105.1
E—electric boiler symbol
stamp ........ - see¢ Fig. PG-IOS 1
A—boiler ass:mhly symbol
Stamp ..o see Fig. PG-1052
PP—pressure piping symbcl ’ .
stamp ....... [ETTRUE Y + s¢e Fig. PG-105.3
V—safety valve symboi
SEAMP ovveoccriiiiene see Fig, PG-105.4
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PG-10% STAMPING OF PRESSURE
PIPING

109.1 When externa] piping, as defined in the
Preamble, s installed by welding and iy fabricated by
anyone other than the Manufacturer of the boiler, the
welding, other than the qualification of welding
procedures, welders, and welding operators, shall be
done in accordance with the applicable rues of ANST
B31.1 and by a manufscturer or contractor in posses-
sion of oas of the Code symbols thown in Fig. PG-
[0£.1 (“8" only), Flg. PG-103.2, &z Fig. PG-105.3 and
who has been issued @ Certificate of Authorization,
Quuiification of welding procedures, welders, and
welding operators shall be in accordance with the
requirements of PW-1.2 and Section DL Such work
shall be inspected by e Avthorized Inspéctor at such
stages of the work as the Tnspector may elect. The
organizations which furpish and -instafl such piping
shall furnish proper Code certification {P3-104.2) for
rach piping incloding a Manufecturer’s Data Report
Form P4A a1 required by PG-112.2.5 and PG-112.2.

1092 Welded piping, included within the scope of
this Code, over 2 in. pipe size shall be stamped with
the Code symbol, together with the manufecturer’s or
contrecior's namée and serial number. Such stamping
shall be on the pipe, valve, o Atting adjacent to the
welded joint farthest from the boiler. For piping
operating at lemperntures abeve 800°F (427°C) the
symbol may be stamped on a nameplate which i
irremovebly attached by welding, provided such weld-
ing is postweld heat treated, or on a circular metal
bard at teast ¥ in. (6 mm) thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

Welded piping 2 in. pipe size or less included within
the scope of this Code shall be marked with an
identification acceptable to the Inspector and traceable
1o the required Data Report. Such marking shall be of
a typt that will remain visible until the piping has been
installed.

109.3 Paris of boilers, such as superheater, water-
wall, or economizer headers, or any consiruction
involving caly welding as covered by PW-41, may be
fabricated by a manufacturer in possession of the
pressure piping symbot stamp, and so stamped and
teporied on a Manufaciurers” Partial Daia Repont
Form (Form P-4) as called for in PG-112.2.4.
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PG-110 STAMPING OF SAFETY VALVES

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

{1} the name ar identifying trademazk of 1he
manufacturer; .

{2) manufacturer's design or 1ype numbez;

{3} stze__in. seat diameter_in. (the pipe size of
the valve inlet);

(4} pressure __lb (the pressure at which it is
blow);

{3} B.D.__lb (blnwdm\ngdlffereme between
the opening and closing paessure);

16) capacity __lo/hr (in accordance v\lth PG-
61.5 and PG-72, and with the valve adjusted for 1he
blowdown given in the preceding item};

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

&) year buill, or alternatively, a coding may he
marked on the valve such that the valve manufacturer
van identify the year built;

(%) ASME symbol as shewn in Fig. PG-105.4,
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GENERAL
PFT-1 GENERAL

The rules in Part PFT are applicable to firetube
boilers and pans thereof and shatl be used in conjunc-
tion with the general requirements in Part PG as wel
as with the specific requirements in the applicable
Paris of this Section which apply 1o the method of
fabrication used,

PFT-44 OPENING BETWEEN BOILER

AND SAFETY VALVE

The opening or connsttion betwsen the boikr and
the safety valve shail bave at least the area of the valve
inlet. In the case of firetube boilers, the openings in the
boilers for safety valves or safety reliel valves shall be
not less than given in Table PFT-44, except fretube
boilers used for waste heat purposss only, not
equipped ot direct firing, need not meet the raquire-
ments of Fable PFT-44 provided the rated steaming
capacity is stamped on the boil¢r and safety valves or
safety relief valves of the required relisving capacity
are supplied such that the provisions of PG-67.2 are
satisfied.

After the boller Manufacturer provides for the
opening requited by the Code, 3 bushing may be
interted in the opening in the shelt to suit a safety
vaive that will have the capacity to relieve all the
si¢am’ that can be generated in the boiler and which
will meet the Code requirements.

No valve of any deseription shall be placed between
the tequired safety valve or safety relief valve or valves
and the boiler, or on the discharge pipe between the
safeiy valve or safety eelief 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
thereinio and shalk be as short and straight as possible
and so arranged as to avoid undue stresses on the
valve or valyes.

PFT48 FEED PIPING

48.1 When a horizontal-return tubulbar boiler ex-
ceeds 40 in (1000 mm) in diameter, the fesdwaler
ahall discharge at about three-Aiths the length from
the end of the boiter which is subjectad to the hetiest
gases of the furnsce (except 2 horizomtal-retum
tubulsr bonler equipped with an auxilisry feedwater
heating and tirculating device), above the central rows
of tabes. The feed pipe shall be carried through the
head or shell farthest from the poing of discharge of
the feedwater in the manner specified for & surface
blowofl in PG-59.3.2, and be securely frstened intide
the shell above the tubes

48.2 In vertizal fubular boilers the feedwater shall
b introduced at & point oot less then 12 in. (300 mm)
wbove the crown sheet. When the boiler it under
pressure, feedwater shall nof be introduced through
the openings or connections wed for the waner
columin, the water gage glasy, or the gage cocks. [n
closed sysiems the water may be introduced thraugh
any opening when the boiler is not under prewure

PFT-42 BLOWOQFF PIPING

49,1 Blowoff piping of firetube boilers which is
exposed 19 products of combustion thal] be artached
by strewing into a tapped opening with provisions for
a screwed fitting or valve at the other end.

49.2 Blowof piping of firetube boilers which is not
¢xposed to products of combustion may be attached
by any method provided in this Section except by

expanding into grooved holes.
GENERAL
PEB-1L GENERAL

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

PEB-1¥ SAFETY YALVES

5.1 Each clectric boiler shall have at least one
safety valve or safety relief valve, and if it has a power
input more than 500 kW i1 shall have two or more
safety valves or safety relief valves.

15.2 The minimum safety valve of safety relief
valve relieving capacity for electrig boilers shall be 3l
I (1.6 %g)/he/ kW input.
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The rules of this Section of the Code cover minimum
conatruction requirements for the design, fabricalion, instal-
Laticn, and inywxtion of steam heating, hot water heating,
bot water supply boders which are directly fired with il
gas, electricity, coal or other solid or liquid fuels and for
operation at or below the pressure and tempersture limils set
forth in this document. Similar rules for lined potable sates
healers are atso includead.

The rutes are divided into four major Parts: Part G,
applying 10 all materialy of construction except as providsd
for in Part HLW; Part HF, applying 1o assemblies fabricated
of wrought msterial, except a1 provided for in Part HLW;
Part HC, applying to cast iron assemblies; and Part HLW,
applying to lined potable water beaters. Part HF is further
subdivided into Subpart HW, containing rules for welded
conatruction, and Subpart HB, containing rules for brazed
comstraction.

The Party and Subparts of thiy Section 1re divided into
Articles. Bach Articie s given a number and 3 title, as for
example, Part HG, Article 3, Dasign. Armicles are divided
into paragraphs which are given a thres-digit aumber, the
firet of which corresponds to the Asticle number, thus, under

Article 3 of Part HG will be found paragraph HG.307.
Paragraphs are further subdivided into subparagraphs. -
Major subdivisions of paragraphs are designated by thees- or
four-digit numbers followad by a decimal point and 3 digit
or digits. Where necsssary, further subdivisions are repre-
sented by letters and then by figures in parenthesas. Minor
subgivisions of the paragraphs are alsn represented by
letters. A reference to one of these paragraphs in the text of
the Swction inciudes all of the applicable mules in that
paragreph. Thus, reference to HO-307 includes all the rulss
in HG-307.F through HG-307 4. .

This Section does not coolain rules to cover all possible
datails of design and construction. Where complete details
are not given, it is intended that the msnufacturer, subject 10
the approvel of the Authorized Inspsctor, shall provids
dewds of design and construction which will be as safe as
otherwise required by thess rules.

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

Register, March, 1982, No. 316
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HG-100  SCOPE

The requirements of Pat HG apply to steam
heating boilers! and hot water boilers? and 1o appurte-
nances Lthereto and shall be used in conjunction with
the specific requirements in Part HF, Boifers of
Wrought Materlals, and Part HC, Cast Iron Boilers,
whichever iy applicable. Part HG is not intended to
epply to lined potable water Leaters except as pro-
vided for in Part HLW,

1G-101  SERYICE RESTRICIIONS AND
EXCEPTIONS

HG-101,1  Service Restrictions, The rules of this
Section are restricted to the following services:

o} steam boiders for optration at pressures not
exceeding 15 pai (103 kPa);

When osed For strdoet where pedodic make-np is required, the
akf B cauliooed that, normally, water treatment must be
coeiderad and wiaslly exira provisons for ciéanoat Are noosssary.
IAs ol in this Section, ste term “hot water bolkn™ ixludes
Hoth bot water hesting boilers nod bot water supply boilers.

Register, Marel:, 1982, No, 315
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(&) hot water heating boilers for operating at
pressures not ¢xcesding 160 psi (1103 kPa} and/er
temperatures not exceeding 250°F (121°C), at or near
the boiler outlet;

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

HG-101.2 Exceptions. Hot water supply boilers
which are direcily fired with oil, gas, or elestricity are
considered ouiside the jurisdiction of Sectlon 1V when
none of the following limitations is exceeded:

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

{b} water temperature of 210°F (§9°C);

{¢} nominal water containing capacity of 120 gal
(#34 [) except that such hot water supply boilers shall
be equipped with safety devices in accordance with the
requirements of HG-400.2. .

HG-101,3  Services la Excess of Those Covered
by This Section, For services exceeding the limits
specified in HG-101.1, the rules of Section I shall
apply.
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ARTICLE 4
PRESSURE RELIEVING DEVICES

HG-400 PRESSURE RELIEVING VALVE
REQUIREMENTS
HG—00.1  Safety Vafve Requirementy for Steam
Bollers ’

fa} Bach steam boiler shall have one or moze
officially rated safety valvey' of the spring pop 1ype
edjusted and sealed to discharge at 4 pressure not 10
exceed 15 pai (103 kPa). Seals shall be attached in a
manner to prevent the valve from being taken spart
withoud breaking the seal. The safety valves shall be
armanged so that they cannot be reset to relieve at 4
higher pressure than the maximum aflowable working
pressure of the boiler. A body drin conneciion below
seat tével ahail be provided by the manufecturer and
this drain shall not be plugged during or afler feid
installation, For vaives exceeding 2 in. (31 mm) pipe
size, the drain bote or holea shall be tapped nat Jess
thaa % in. (10 mm) pips size. For valves 2 in. (51 mm)
pipeuuor Tess, the drain hole shall not be less thag %
in. (6 mm}) in dinmeter.

(b) No safety valve for a stumboﬂersh.slibe
smabler than 1§ in, (13 mm). No safety valve shall b
lerger than 44 in. (114 mm). The inlet opening shall
have an insida dismeter equz! 10, of greater tham, the
seat dinmeser.

f¢} The minimum reheﬂn,g capacity of vnl»e or
valves shail be governed by tha capacity nnrb.ug on
the boiler cailed for in HG-$30. .

fd} The minimum valve capacity in pounds per
Bour shail be the greater of that determined by
dividing the maximum Beu (joule) output at the boiler
nozzlé obiained by the feing of any fuel for which the
ueit is instailed by 1000, or shall be determined on the
basis of the pounds of steam generated per hour per
square foot of boiler heating surfucs as given ip Table
HG-400.1. {n many cases & greater relieving capacity

¥ yasiped wfety v asd cortifled

ahves thet Bave bea teyted
weordinc with the rales of Seciiod [ may be acceptad for

Ind 42

of valves wilf have to be provided than the ménimum
specified by these nules In every case, the requirement
of HG-400.1(e) shall be mes.

fe} The safety valve capacity for each steam beiler
thall be such that with the fissl burning equipment
instailed, and operated a3 msximum capacity, ihe
piressure cannot rise more than § pai (34 kPa) above
the maximum altowable working pressure,

(# When optrating conditions are chapged, or
additional boiler heating surface is installed, the valve
capacity 1hall be increased, if necessary, to meet the
new conditions and be in accordaace with HG-
400.1(e}. The additional valves required, o gecount of
changed conditions, may be instailed on the outlet
piping provided there is no intervening valve.

HG-#00.2  Safeiy Relief Yalve Requirements for
Hot Water Bollers

(@) Bach hot water heating boiler shall have at least
one oficially ruted pressure relief valve! set to relieve
at or below the maximum allowsble working presstre
of the boiler. Each hot water supply boiler shall have
at leavt one officially rated safety relief valve or a1 least
oné oficially rated pressurs-temperature relief valve of
the aucomatic cedeating type sei (o telieve at or below
the muiximam #llowsble working pressure of ihe
boiler, Safety retisf valves officially rated as to capecity
shail have pop action when lested by steam. When
more then one safety relief valve is used on ather bot
water heating or hot watsr supply boilers, the addi-
tional valve or valves ahall be officially rated and may
be set within a renge not to exceed § pai (41 kPa)
above the tnaximum allowsble working pressare of the
‘boiler up to and including 60 psi (414 kPa} and $% far
those having a maximum aliowsble working pressure
exceeding 60 pei (414 kiPa). Safety relief valves shail be
spring loeded. Safery relief valvas shall be 30 arranged
shat thay cannod be reser 4t & higher presyure than the
maximum permitted by this paragraph.

{8) No materials adle to fail due to deterioration
of vulcanization when subjected to saturated sieam

Register, March, 1982, No, 316
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

TABLE HG-400Y - | .
MINIMUM POUNDS 0F STEAM PER HOUR
PER SQUARE FOOT OF HEATIRG SURFAGE

Firttube  Waterlute
BoZer Heatlay Surface Boders Bolers

Hand fired 5 &
Steker fred 7 8
02, qas, o pulverized
futl fired . - i0 .
Waterwall beatlng surface:
Hard fired L] ]
Steker fired 0 Rt
03, qas, or pulverized
fuel fired 14 1%
NOTES:

(1) Whan 2 boler is fired anly by a gas having a héat vahue not In
excess of 200 Buufcu A, the mirdmum safety vilves o safely
résief valie refewing capatity may be based on the yahies given
for hand fired boifers abens.

12) Tha minfmum safety vabie or safety refief valve refleving capacity
for #lectric boiters thatl b 3%y i/ he/SW lnput.

13) For heating suface determination, ste HG-403,

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

(e} No safety relisf velve shalf be smnller than ¥ in,
(19 mm) nor larger than 415-in. {114 mm) standard
pipe size except that boilers having a heat input not
greater than 13,000 Btushr (4395 W) may be equipped
with a rated safety relief valve of ¥%.in. (13 mm)
standard pips size. The inlet opening shall have an
inside diameter approximately equal to, or greater
than, the seat diameter. Tn no case shatl 1hs minimum
opening through any part of the valve be less than I
in. {6 mm) in diameter or its equivalent area..

(d) The required stsam selisving capacity, in
pounds per hour, of the pressusre relleving device or
devices on a boifer shall be the greater of that
determined by dividing the maximum output in Btu
(oules} at the boiler nozzle obtained by the fring of
any fuel for which the unit is installed by 1000, or
shall be determined on the basis of pounds of steam
generaled per hour per square foot of boiler heating
surface as given in Table HG-400.1. In many cases a
greater relieving capacity of valves will have to be
provided than the minimum specified by thess rules,
In every case, the requirements of HG-400.2(f) shail
be met.

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

Regisier, March, 1982, No. 3156
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HG-400.2-HG-400.3

changed conditions, may-be instzlled on the outlet
piping provided there is no intervening velve,

() Safety refief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel buming equipment instailed and operated a1
maximum capacity, the pressure ¢annot rise more
than 10% above the mazimum allowable working
pressure. When more than one safety redief valve s
used, the overpressure shall be limited 10 [0% above
the set pressure of the hlghut set valve allowed by
HG-400.2(a).

HG-400.3 . Safety and Safety Relie! Valves for
Tanks and Heat Exchangers

(a} Steam to Hot Water Supply. When a hot water
supply is heated indirecily by steam in & ool or pipe
within the service limitations set forth in HG-101, the
pressure of the steam used shall not exceed the safe
working pressure of the hot water tank, and a safety
rellef valve at least | in. {25 mm) in diameter, st o
telleve at or below the maximum allowable working
pressure of the tank, shall be applied on the tank.

(5) High-Temperature Water to Water Heat Ex-
changer.? 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 relief valves, set to relieve at or
below 1he maximum atlomabie working pressure of the
heat exchanger, and of sufficient rated capacity to
prevent the heat exchanger pressure from rising more
than 10% above the mulmum a!]owlble working
pressure of the vessed,

{e) High-Temperature Water 1o Smm Heat Ex-
changer.? When high-lemperature water is circulated
through the coils or tubes of a heat exchanger to
generate low-pressure steam, within the service limjta-
tlons set forth in HG-101, the heat exchanger shall be
equipped with one or more officially rated safety
valves, set to relieve at a pressure not to exceed 15 psi
(103 kPa), and of sufficient rated capacity to prevent
the heat exchanger pressure from rising more than §
psi {34 kPa) above the meximum allowable working
pressure of the vessel. For heat exchangers requiring
sieam pressures greater than 15 pal {103 kPa), refer to
Section I or Section VIII, Division 1.

ISuggestad frutablation practices foe the secondary side of beat
exchangery
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HG-102 DISCHARGE CAPACYITIES OF
SAFETY AND SAFENY RELIEF
VALVES '

HG~402.1 - Valve Markings, Each safely oz safety
relief valve shall be plainly marked by. the manufac-
o turer in such a way that the markings will not be
- obliterated 1n service. The markings shall be cast or
stamped on_the valve body or on the lifiing lever,

FIG. HG-402 OFFICIAL SYMBQL FOR STAMP TQ
DENOTE . TRE AMERICAN SOCIETY OF MECHAHNICAL
ENGINEERS' STANDARD

praviding 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
eiched on a plate or plates, each securely fastened to
the valve body, lever, or other permanent part of the
valve, and such markings shall include the following:

{o} the name or identifying tradeémark. of the
mantfacturer; .- .

%) manufacturer’s design or type number;

e} size in. (the pipe size of the infet);
(d) pressure psi (the pressure at which it 13
set to blow?)

fe} capacity — Ibshr, or capacity
: Btu/hr in accordance with HG402.%; S
() year built or aliemnatively, a voding may be
.~ marked on the valves such thst the valve manufac-
turer can ideniify the year built; = . .
g} ASME symbol as skown in Fig. HG-402.

HG-40§  VALYE REPLACEMENT

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

Register, March 1982, No, 316
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HG-600  FOR STEAM HEATING BOILERS
HG-601 STEAM GAGES

{g) Each steam boiler shall have a steam gage or a
compound steam gage connected to its steam space or
1o its water column or to its steam connection. The
gage or coanection shall contain a sipbon or equiva-
fent device which will develop and msintain a water
seal that will prevent steam from entering the gage
tude. The connection shall be so arranged that the

gage cannot be shut off from the boiler except by a *

cock placed in the plpe at the gage and provided with
a tes- o7 lever-handle arranged 10 b¢ paralle] to the
pipe in which it is located when {he cock is open, The

connections 1o the boiler shall be not less than ¥ in. (6

mm) yandard pipe size, but where steel or wrought
iron pipe or fubing is used, they shall be not less than
Y in. (13 mm) standard pipe size. The minimum size
of 4 siphon, if used, shall be Y in. (6 mm) in inside
diameter. Ferrous and nonferrous tubing having inside
diameders at least equal to that of standard pips sizes
listed above may be substituted for pipe.

(5} The scale on the dial of a sieam boiler gage shall
be graduated to not less than 30 psi (207 kPa) not
moré than 60 psi (414 kPa). The travel of the pointer
from 0 to 30 psi {0 to 207 kPa) pressure shall be at
least 3 in. (76 mm). :

HG-602  WATER GAGE GLASSES

{a} Bach steam boiler shall have one or more water
gage glasces attached to the water column ot boiler by
means of valved fittings not less than ¥ in. (13 mm)
pipe slze, with the lower Atting provided with & drain
valve of a type having an unrestricted drain opening
oot less than Y in. (6 mm) in diameter to facilitate
cleaning, Gage glass replacement shall be possible

IThls equipment 1o be inptalled prior 1o operation

Register, March, 1982, No. 316
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under pressuce. Water glass fittings may be attached
directly to a boiler.

Boilers having an internal vertica) height of less
than 10 in. (254 mm) may be equipped with a water
level indicator of the Glass Bull’s-Eye typs provided
the indicator is of sufficient size to show the water at
both normal operaling and low water cutoff [evels.

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

averheating any part of the boifer.

Bach boiler shall be provided at the time of the
manufacture with a parmanent marker indicating the
lowest permissible water level. The marker shail be
stamped, etched, or cast in metal; or it shalf be a
metallic plate attached by rivets, screws, or welding;
or Et shall consist of material with documented fests?
showing its suitability as a ptrmanent marking for the
spplication. This marker shall be visible al all times,
Wheie the boiler is shipped with a jacket, this marker

 may be located on the jacket.

NOTE: Teardparent material other than glaty may be vied for the
water page provided that the masterial will remain trensperant and
has proved suitable for ihe peessnre, lemparature, and comosive
ooodztions expected in srvice

fe) In efectric boilers of the submerged electrode
1ype, the water gage glass shall be so located to
indicate the water levels both at startup and under
maximum steam load conditions as established by the
manufactuzer.

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

TErample of & nationally recegnized sanderd is ANS[ 22).13.
aly
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-02 DISCHARGE CAPACITIES OF

SAFETY AND SAFETY RELIEF
‘VALVES B

HGH02.1  Valve Murklags, Each safety or safery
seliel valve shall be plainly marked by the manufac-

‘turer in such 3 way that the markings will nof be | -

oblitezated in service. The markings shall be cast or
stamped on the valve body or on the lifling lever,

FIG, HG-402 OFFICIAL SYMBOL FOR STAMP 10
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS' STMIDA!!D )

* ‘providing the lifting lever is permanently altached 10
" 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 fasténed to

the valv: body, bever, os other permanent part of the .

valve, ard such markings shall include the fotlowing:
-fof the name or identifying tradémark of the

: manufacturer; -

b) manufacrures’s design or type uumbeg:"

- (e} size in. (the pips sizeof the fnde),
fd) pressure psi (1he pressute at which itis
set 3o blow?), : : :

fe) capacity ——— Ib/hr, cor  capasity -

Btushr in adeosdance with HG-402.3;

" year built or aliernatively, a cading may be,

marked on the valves such that the valve manufac-,

“turef can identify the year byile; -,

" " g) ASME symbol as shosn in Fig. G402,

"HG-#¢  VALVE REPLACEMENT
 Safuty valves and afery rebied vqu"u'_reqdrin;

repairs shall be replaced with 4 aew valve of repairat

by the manufactarer.

Register, March, 1982, No. 316
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NG-601-HG-608 SECTION I¥ — PART HG

tlectrical pawer cutoff so located a3 to avtomatically
cut off the power supply before the yurface of the
weater falls below the top of the electrical resistance
heating etements.

fe) Tubulse water glasses on electric boilers having
a normal waler conient not exceeding 100 gat (379 )
shall be equipped with a protective shietd.

HG-403  WATER COLUMN AND WATER
LEVEL CONTROL PIPES

fa} The minimum size of ferrois or monfermous

pipes cotuecting 4 water column to 8 steam boiler

thall be { in. (25 mm). No outlet connections, except
for damper regulator, feedwater regulstor, ' sieam

pges, ot spparttus which does not permit the escaps

of any steam of waler except for manuaily operatsd
blowdownas, thall be sttsched to a water column or the
piplng connscting & water column (o 4 boiler (ss¢ HG-
705 for introduction of feedwater inta a boller). If the
water colomn, gage glass, low.wxter fuel cutof, or
othier water level control device is connected to the
boiler by pipe and Attings, no shutoff valves of any

type shall be pleced in such pipe, and a cross or -

equivalent fAiting to which a’ druin valva snd piping
may be attsched shall ba placed in the water piping
counsction At every right angle tum to facilitate
cleaning. The water column druin pipe and valve shalf
be not leas than % in, (19 mm) pipe size,

(B) Tha steam connections to the water column of &
hotizontal fretube wrought bodler shall be taken from
the top of the shell or ihe upper past of the head, and
the water connection shall be taken from s point not
sbave the center Hne of the shell For a cast iren
botler, the steam coanection to the water column shall
be taken from the top of an end section or the top of
the steam beader, and the waer connection shall be
made on 11 end section not less than 6 in. (152 mm)
below the bottom connection to the water gage glass,

HG-604 PRESSURE CONTROL

Each automatically Ared steam boiler shall be
protected from overpressurs by two pressure-operatod
controls.

{0} Each individual sutomaticaily fired steam boiler
shall have 2 safety limit control that will cut off the
fuel supply to prevent steam pressure from excesding
the 15 psi (103 kPa) maximum allowable working
pressure of the boiler. Each contrel shall be con-
stracted Lo prevent a pressure satting above 1¥ psi (103
kPa},

Register, March, 1982, No. 316
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{b) Each individual steam boiler or each system of
commonly connected steam boilers shall have a
conteol that #ill cut off the fuel supply when the
pressure reaches an operating fimit, which shall be lesy
than the maximum allowable pressure.

{c} Shutoff valves of any type shall not be placed in
the steam pressure connection between the boiler and
the controls described in (3) and (b) above These
controls shall be protected with a yyphon or equivalent
means of maintaining & water seaf that wilf prevent
steam from entering the controb. The connections to
the boiler shail not be less than ¥ in. (6 mm) standard
pipe size, but where steel or wrought iron pipe of
fubing is used, they shall not be less than 4 in. (13
mm) standard pipe size. The minimum size of &
syphon shafl be % in. (6 mm) siandard pipe size or 3
in. (£0 mm} Q.D. ponferrous tubing.

HG-605  AUTOMATIC LOW-WATER FUEL
: CUTOFF AND/OR WATER
FEEDING DEVICE

{a) Bach sutomatically fired steam or vapor-system
boiler shall have an automatic kow-water fusl cutoff so
located a3 to sutomatically cut off the fuel supply
whean the surface of the water fulls to the lowest visible
part of the water gage glass [f & wuter feeding device
is installed, it shall be so constructed that the water
infet valve cannot feed water into the boiler through
tbe float chamber and 3o located 2s to supply requisite
feedwater.

b} Such a fuel cutoff or water feeding devics may
be attached directly 10 & botler. A fusl cutoff or water
feeding device may afso be installed in the tapped
openings available for aftaching a water glasy direct to
3 boller, provided the coanections are made 10 the
boiler with nonferrons tees or Y's not leas than ) in.
(1) mm) pipe size between the boiler and the water
glass 50 1hat the water glasy is attachied directly and as
closs &3 possible to the boiler; the ron of the teg or Y
shaif take the water glass fittings, and the side outlet or
branch of the tee or Y shafl take the fiael cutoff or
water feeding device. The endy of afl nipples shail be
reamed to fuil-size dismeter.

{e) Fuel cutofMs and water feading devices embody-
ing a separste chamber shall have a vertieal drain pipe
and a blowoff valve not less than % in. {19 mm) pipe
size, located 2t the lowest point in the water equalizing
pipe connections so that the chamber and the equaliz-
g pips can be flushed and the device tested.
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ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS

HG$10 FOR HOT WATER BOILERS
HG-$11 PRESSURE OR ALTITUDE GAGES

fa) Each hot water boiler shall have a pressure or
altitude gage connected to it or to its fow 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 néar 1the 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 allitede
gage shall be graduated approximately to not less than
1% nor more than three times the pressure at which
the safety relief vaive is set,

(¢} Piping or tabing for pressure- or altitude-gage
conneactions shall be of ronferrous metal when smaller
than 1 in. (25 mm} pipe size.

HG-612 THERMOMETERS

Each hot water boiler shall have a thecmometer so
focated and ¢onnected that it shall be easily readable
when observing (he water pressure or aliitude. The
thermometer shall be so Jocated that it shall at al]
times indicate the temperature in degrees Fahrenheit
of the watzr in the boiler at or near the outlet.

HG-613  TEMPERATURE CONTROL

Fach automatically fired hot water botler shall b
protected from over-temperature by two témperature-
apereted controls, . - .

(e} Bach individual automatically fired hot water
boiler shalf have a safety limit control that will cut off
the fuel supply 1o prevent water temperature from
exceeding the maximum . allowable temperature of
250°F {121°C) at the boiler cutlet. This water témpesa-
fure safety control shall be constructed 10 prevent a
temperature selting above 250°F (121°C).

{5} Bach individual hot water boiler or each system
of commonly connecied boilers without intervening
valves shall have a control that will eut off the fuel
supply when the water temperature reaches an operat-
ing limit, ‘which shall be less than the maximum
allowable temperature.

HG-614 LOW-WATER FUEL CUTQFF

(a) Bach automatically fired hot water heating
boiler with heat input greater than 400,000 Btu/hr
(117.2 W) shall have an automatic low-warer fisel

Ind 42
HG-510-£1G-$32

cutoff which has been designed for hot water service,
and it shall be so located as ta automalically cut off
the fuel supply when the surface of the water fails 1o
the level established in (b} below (see Fig. HG-701.2).

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

fe) A coil-type boiler or a wateriube boiler with
heat input greater than 400,000 Btushr (117.2 kW0
requiting forced circulation to prevent overbeating of
the coils or tubes shall have a fow-sensing device
instalied in the outlet piping in liew of the low-water
{uel cutoff required in {a) above to automatically cut
off the fu#] supply when the citculating Bow is
interrupted.

HG-$20
RG-621

FOR ALL BOILERS

INSTRUMENTS, FIITINGS, AND
CONTROLS MOUNTED INSIPE
" BOILER JACKETS

Any or all instruments, fittings, and controls re-
quired by these rules may be installed inside of boiler
jackes provided the water gage on a stéam beiler is
accessible without the (se of tools and provided the
water gage and pressure gage on a steam boiler or the
thermometer and pressure gage on a water bailer are
visible through an optning or openings at all times,

HG-630
HG-631

ELECTRIC WIRING

ELECTRICAL CODE
COMPLIANCE i

All field wiring for controls, heat generating appa-
ratus, and other sppurtensnces necessary for the
operation of the boiter or boilers should be instalied in
accordance with the provisions of the National Elec-
tri¢ Code and/or should comply with the applicable
local electrical codes. All boilers supplied with factory
noounted and wired contrels, heat generating appa-
ratus, and other appupienances necessary for the
operation of the boilers should be installed in accor-
dance with the provisians of the nationally recognized
standards such as Listed in footnote 1 of HG.640.

HG-632 TYPE CIRCUITRY TO BE USED
Whether fietd or factory wired, the contzol circuitry

Register, March, 1982, No. 315
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ARTICLE & — INSTRUMENTS, FITTENGS, AND CONTROLS HG-610-HG 532

HG<10 FOR HOT WATER BOILERS
HG-611  PRESSURE OR ALTITUDE GAGES

fa) Ezch Bot water boiler shal] have a pressure or
wiitude gage connected to It of 1o its Baw connection
in juch & manner that it cannot b2 shut off from the
boiler exeepi by a-cock with tee or lever handle, placed
on the pipe near the gage. The handle of the cock thall
be paralle] ta the pipe in which it is Jocated when the
cock is open . -

%) The scale on the dial of the pressure or altisude
rage shall be graduated approximately 10 not l&ss than
144 sor moce than thres times 1he pressure at which
the safety refief valve v set.

(e} Piping or tubing for peessures or altitude-gage
coanections shall be of nonferrous metal when smaller
1han | in. (25 oum) pipe size.

HG-$12  THERMOMETERS

Each hot water boiler shall have a thermometer so
tocated and connected that it shall be casily readable
when observing the water pressure or altitude. The

- thermometer shail be 50 locaied that it shall at all

times indicate the remperature in degrees Fahrenheit
of the watzr in: the boiler 21 or near the outlet.

HG-§13  TEMPERATURE CONTROL

Each automatically fireds hot water boiler shalf be
protected from o perdiure by (w0 tempezature-

_eperated controls.

fa) Each individual automatwally fired hot water

- boiler shall have  safety limit contrel that will cut of

the fuel supply to prevent water kemperature from
exceeding the maximum allowable temperature of
250°F {121'C) at the boiler outlet. This water tempera-
tare safety control shall be constructed to prevent a
temperature sgtting above 250°F (121°C). ..
15} Each individual hot water boiker er sach system
of commonly connteted botlers withoul intervéning
valves shail have a control that will cut off the fuel
supply when the water temporature reaches an operat-
ing limit, which shall be less than the marimum

aTlowable temptrature.

HG$14 LOW.WATER FUEL CUTOFF

{a} Eaéh amoma:ically f1ed hot water heating
boiler with heat iaput greater than 400,000 Beushs
(117.2 kW) shall have an avtomalic low-water fuel
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cutod which has been designed for hot water service,
and it shall t¢ so located a¢ 10 automatically cut off

the fuel supply when the surfzce of 1he water f2ils to -

1he level established in (b) below (see Fig. HG-703.2),

&} As these is no normal waterling to be main.
tained in a hot water heating boiler, any location of
the lowwwater fuel cutof abave the Jowest safe
permissible water [evel established by the boiler
manufacturer {8 salisfzetory,

(e} A coll-aype boiler or a watertube boiler with
beat input greater than 400,000 Bro/hr {117.2 kW)
requiring forced circulation 1o prevent overheating of
the colls or fubes shall have a Row-sensing device

ingtalled in the outlet plping in Lieu of the jow-water -

fuel cutef! required in (a) above 0 automatically cut
off the fuel supply when the circulating fow is
interrupted.

HG-6X  FOR ALL BOILERS

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

Any of all iastruments, Etings, and controds re-
quired by these rules may be installed inside of botler
jackets provided the water gage on a steam boiler is
accessible without the use of tools and provided the
water gage and pressure gage on a steam boiler or the

thermomster and pressuse gags on a water boiler are .

visible through an opening or openlngs at 21l times.

HG-530 ELECTRIC WIRING

HG-631 ELECTRICAL CODE
COMPLIANCE

All Beld wiring for conirols, beat gentraling appa-
ratus, and other appureninces necessary for 1he
operation of the boiler or boilers should be installed in
sccordance with the provisions of the National Elec-
tri¢ Code and/for should comply with the applicabls
local electrical codes. All boilers supgplied with factory
mounted and wired conteols, héar generating apps-
ratos, and other appunienances necessary for the
operation of the boilers should be instatled in accor-
dance with the provisions of the nationally recogrized
standsrds such as listed in footnoje 1 of HG-640.

HG-632 TYPE CIRCUITRY TO BE USED
Whether Ezld or factory wired, the control circuiiry

e s e e
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HG-632-HG-544

shall be positively grounded and shail operate st 150V
or less, One of the two following systems may be
employed o provide the contrel eircuit:

fa} Two-Wire Nominal 120 V System With Separare
Equipment Ground Conductor

11} This system sball consist of the line, neutral,
and equipment ground condactors, The control panel
frame and associsted ¢ontrol circuitty metallic enclo-
suzes shall be electricatly oonunum.u aod be bondad o
the equipmeat ground .

(2) The aquipment ground cooductor and the
aeutral conductor shall be bonded together at their
origin in the clectrical systam a8 required by the
NEC?

{3} The line side of the control circuit shall be
provided with a time deday fuse sized 23 small as

th) Two-Wire Nominal 120 V System Obtained by
Using an Izolation Transformer
{1} The two-wire control circult shall be obtained
from the stcondacy £ds of an Bsolation transformer.
One wire from the secondary of this transformper shall
be ¢lectrically continons and shall be bonded to a
convenient cokd water pipe. All metalbic enclosures of
control componenty shall be securely bondad to this
ground control circuit wire. The primary side of the
isolstion tranaformer will pormully be.a two-wire
soircs with a potential of 230 or 208 ¥ or 440 Y.
{2) Both sides of the two-wire primary circuit
shal] be fused. The hot leg oa the load side of the
isglation transformer shall be fused as smail as
precticable and in no case fusad abovs the rating of the
Bsolation transformer,

HG633  LIMIT CONTROLS

Limit controls shall be wired on lhehotur].{ncnde
of the controf cincuit, .

V50 Appendiz
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SECTION IV ~ PART HO

HG-6M  SHUTDOWN SWITCHES AND

CIRCUIT BREAKERS

A manually operated remote heating plane shut.
dawn ywitch or cireuit breaker should be locsted just
cutside the boiler room door and marked for sy
Hentification. Consideration should also be given to
the type and location of the switch to wfeguard
against tampering. If the boiler room door is oa the
building exterior the switch should be Jocated just
inside the door. If there is more than one door to the
boiler room, there zhould be 4 switeh hmed at each
doot.

HG-640 CONTROLS AND HEAT
GHJ‘ERATING APPARATUS

fa} Oal and gas-fired and elecuically huied boilers
should be equipped with suitable primary (Same

safeguard) safety controls, safety Umit switches, and

burners or tlettric elementy as required by & natomally
mognmdsmdud.‘

(B} The symbol of the certifying organization’
which has investigated wuch equipment as having
complied with 2 nationally recognized standard shall
b affixed to the equipment and shall be considered as
evidence that the onit -way manufactured. in sccors
dance with that standard.

W«mwmm
Awerican Nutiosal Stasdards 221,131, Cantrl Heating Oay
Amvmtmudqu;wmﬂ
Haﬁum‘ dards 22.17, Dx G C

mammummﬂ.b:.wmmmu&fw&rm.
Underwritery Laborusorian, [ze, UL 313, Electric Spade

Heagng Equipment. .
Underwritery' L {ec, UL 726, Stand for Safecy,
O Fired Boder Assebfies
Undu-mm‘hhomomhc. U'L??S.sm:d-!ww«y
Coemered d ! GeyHeating Earip

mm;

mmdnmmmuuwmm&em
haviny jorisdiction.

Reoiotar AMaval. 1000 M. adr
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 ARTICLE 7
INSTALLATION REQUIREMENTS

HGI00 . INSTALLATION Rmmnmsm
_ALL BOILERS .

MOUNTING SAFETY AND

HG-101 -
aE . ’ SAFBI'Y REL[EF VALVES
HG—.?O_LL . Perml.salble \{ounttng. Safety valves

and safety relief valves shall be located in 1he top or
side! of the boiler. They shall be connected directly to
a tapped or Alanged opening in the beiler, to a fitting
connected to the boiler by a short nipple, to 2 Y-base,
or 10 & valveléss header connecling Sleam or water
outlets on the same boiler. Coil or header type boilers
shal! have 1he sa!ely valve or saIery relief valve located
on the steam or hot water outlet ¢nd. Safety valves and
‘safety relief valves shall be instalted with their spindies
Vértical. Thé opening of connection between the bailer
and any tafety valve or safely rellefvahe shall have at
least the area of thé valve inlei T

HG-T01.2 " Requiremets ‘for Commou Connec-
tHons for Two or More Valves

{a} Whiri a boiler is Bitéd with twa 'or more safety
valves on one connestion, this connection shall have a
cross-sectional area not fess than the combined areas
of inles connecunns of all the safety vaim wnh which
it connects.

(b} When a Yobase i used, the inlet area shall be
01 Jess than the combined cutlet areas. When the size
of the boiler requires a safety valve or safety reliel
walve [arger than 44 in. {114 mm) in diameter, 1wo of
more valves having the required combined capacity
shall be used. When two or more valved are used on 2
boiler, they may be si.ng,le. du'cctly aitached, or
mounted on a Y base.

"HG-701,3  Threaded Connections. A threaded
connection may be used for attaching a valve,

IThe lop or side of the bodkr shal) mean the highesi practicabls
part of Lhe boiler propes But {n no case shall the safety vabves af
wafety reliaf valves be locsted on the boder below the lowest
perminble water level

Register, March, 1982, No. 316

- HG-T014 - -Prohibited Mountizgs.' Safety and
safety reliel valves shall not be connected to an

ml:ml] p:pc in the boiler.

“HGTOLS  Uss of Shutof! Val'ﬁ Prohlbllzd No
shutod of any description shall be placed between the
safety or safety reliel valve and the_ boiter, o1 on
discharge pipes. b-ctwtven such va]\as and the atmo-
sphere.

"HG-T0L6  Safety’ and Sal'ety Reltef Valve Dis-

* charge Plping

{a) When a discharge pipe is used, its mtemal qross:
sectional ared shall be not [ess thar the full area of the
valve outlet or of the total of :the valve outlets

“discharging thereinto and -shall be ‘a5 short and

straight as possible aind 30 arranged as to avoid undue
stress on the valve or valved, When an elbow is placed
on a safely or safety relief valve discharge pipe, it shal]
be focated close ta the valve outlet. -

i b The discharge from safety or safety reliel Val\-es

" ‘shall be so arranged thia¢ there will % no danger of

scalding aitendants, When the safety or safety relief
valve dmcharge is piped away from the boiler to the
point of discharge, there shall be provisions made for
properly draining the piping. The size and atrange-
ment’ of discharge piping shail be such that any
pressure that may exist or develop will not feduce the
relieving capacity of the relieving devices below that
required to protect the boiler.

HG-703 PIPING

HG-T03.1  Provisions for Expansion and Contrac-
tlon, Provisicns shall be made for the expansion and
contraction of stearn and hot water mains connected
to boilers by providing substantial anchorage at
suitable points and by providing swing joints® when

iRegaudless of type of connection wsed, the term “smang joints™

meany arpangements of pipe and Butiags, soch as sdiustrared in
Figt HG-70).1 and HO-703 2, whick allow tke piping to capand
witheut imposing cacessive fores oa the bodler,
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rieamn poooly maing
.
Malh thit pipe kefed 3TT9 11 baiter Sulet~ - See HG-7104
affyet 1o dear Aoe eutit and PRt sereight .
werticed deog o
. \b M" drip or Bleadtr
ASUElufqvv‘.‘va - q “ T reduate
baile with teo ' normal boitm
1RV SPEnlos A / waisilos
e e o
CHOONG OF & r
pluged .
o $ife
it

%

™ drran For common hebdhe

o squallest o drip

Wonolt viivet

12in, mmﬁ

Sachergd priipgund m&mﬂw;am "”"".M“"Wbﬂﬂ than (©)
be connicted dirwt %0 el kowae thed loveist pamninibis Mlﬂmlmmﬂ&ofnmmwbﬂ@
i [}

Bk roem haade bt teesd -
wder e - droume @ uﬂ\“‘
Horier 3 cohnustion . :
Lo l;:.p near bck\: . ‘pn""\“‘y . *The cerm blowolf vaive 8 used In this
ivine My trte o) /p\_‘ - Section mea il bicwof viem,
Wi K, “ -‘—/ - ‘ql'f:' o rx-jnvahm.nmoiﬂconnmson_:
X Rk
'f 4@"‘:‘.\& H
R @ varishid damavision diptnds
on bl deign
vt haater
0 baitr
HOTES: .

{1 Retum toap eomwd«\m Sealgnad 10 slimintte necastity of chack Yilves oq ravity returm
TyRems, bt in some localithes a chack valve b 2 lagal raquirement.

(5] ¥When pump dlchargs piping axceeds 25 A, Install eaing check vilven H pump dlseiiegs.

B} 1 puma dichargs is [oopad sbove nemma botler witering, Instsll & spring-loaded check vatve
ot rxdurn hasdar and at pump dischangs.

(&) Whice supdly pretaures are sdequits, Maksup water may be Intraduced directly to 2 bailer
1hipuygh &n indepindent connetion, See HG 705,

{5} Asturn connections thowe for & multiple boder Installation mey not atwsys ingure that the
Fratem wid aparsle propeity. In ordes to maintaln proper watat fevals in multiple boder instalig-
tioha, it may ba necesssry to instaif suppiamentacy contrels or suitable davices,

FIG. HG-703.1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS IN BATVERY
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manual sir vent, if ysad

axpansion tank

hesting supply
-+—

RS Makeup witsr
4 02 rystem

drain vibed with uitable vent

See HG 7104

<3 ]

vihve

4

- A
ComeTan suppty headar

manurk air vent

aT1ernald koww waler
cytalf fecation (Note 11

e rgnuil gir vaal y ._A" manusl #lrvent
" ey

alr control cannaction
ta bailar AlLernans lavy veater
cutofT location {Note 1}

ASMWE celiat valve

cappad of
plugped T's

heating system
return o
i ol
-
common retun I',f’
.J:j e NG04 hesdertiota D) g

10 op4n drein

b b ¥ ok MELID WRH 10 yHem

prassuresaducing vabve

r Bailar with Two Return Openings r Bailse with Onas Ratuin Openlng
blowa!f vatve IHate 3 Banolf varve [Note 3) ’
NOTES:

11} Recommandid control. S8 HGS14. Acceptabls shutotf vatver or cotkt in the conntting
Piping may be ingralled for conveniznon of contral 1eRting 8nc/ov sbevice,

12) The common return hesder itop vabves may be kecated oa ehther side of the check valves,

131 The term Slowoff vatve a3 used in this Section means &l blowafl vahos, druin vabvs, and
Pipe connections .

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

Regrister, March, 1982, No. 316
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BG-703.1-HG-199.2

boilers are installed in batteries, so there will ba no
undue strain transmitted to the boilers. See Figs, HG-
703.1 and HG-703.2 for typical schematic arrange-
ments of piping incorporating strain absorbing joints
fer steam and hot water heating boilers,

HG-7032 Retura Pipa Connections

fa) The return pipe connections of cach boiler
supplying 4 gravity return steam heating system shall
be so arranged a3 to form & kop substaatially as
shown in Fig. HG-703.1 so that the water in each
boiler cannot be forced out below the safe water level

() For hand-ficed botlers with a pormul grate line,
the ded pipe sizas dewiled a3 “A” in Fig.
HG-703.1 are 1Y in. (38 mm) for 4 &q ft (0.0037 m%)
or $eaa firebox ares at the sormal grats Hing, 3% in. (64
mm) for areas more than 4 3q ft (0.0037 m®) up to 14,9
3q Ft (0.138 m®), and 4 in. (102 mm) for 153q At {0139
m?} or more.

¢} For automatically fred boilers which do not
have a pormnal grats ling, the recommended pipe dzes
detailed &4 “A" in Fig. HG-703.1 are 13 in, (38 mm)
for bolers with minimum safety valve relieving
capacity 250 Io/br (1130 kgrhr) or less, 334 In. (64
mmy) for boilers with minimum safety valve relisving
capacity from 231 to 2000 ib/hr (FE37 to 9050 kg/hr)
inclusive, and 4 in, (102 mm) for boilers with more
than 2000 Tb/hr (9060 kg/hr) minimum safety valve
relieving capacity. :

(d) Provision shall be mads for ¢leaning the interior
of the return piping at or ¢loss to the boiler,

HG-705 FEEDWATER CONNECTIONS

fa) Feedwater, makedp water, or water treatment
shall be introduced into & boiler through the return
piping system. Alternatively, makeup water or water
sreausent may be intreduced through an independeat
connection, The water fow from the independent
coanection shall not discharge directly against parts of
the bodler expossd to direst rudinat heat from the fre.
Mikeup water -or water treatrnent shall aot be
introduced through opeings or connections providad
for inspection or cleaning, safety valve, safely celief
vilve, blewol, water column, water gage glass, pres-
sure gage, Of ternperatire gage.

() The makeup water pipe shall be provided with a
¢heck valve near the boiler and a stop valve or ok
between the chack valve and the boiler or berween the
check valve and the teturn pipe system.

Ind 42

SECTION IV — PART HG

TABLE HG-70%.1
EXPANSION TANK CAPACITIES FOR GRAVITY
HOT WATER SYSTEMS
Based on two-pipe system with average operating water
temperature 170°F, utlng cast iron cofumn radlation
with heat emission rate 150 Btufhr sq fi equivadent

dirsction radlation
Entakied Equivalent Tark Capachy,
Direct Redlation,! sq 1 gai
Up v 330 18
Up to 450 21
Up to &%) F23
Up o 0 k]
Up ta 1100 p13
Up ta 1400 4
Up to tacd 2430
Up ta 1800 -3
Up 1o 2002 2-3%
Up to 2420 240

HOTE:

1) For srsttms with mare thaa 2400 35 ft of instaked equivalent
dlenct water radlation, the requirid capacity of Lhe cushion ik
3hadl b4 ncreasid o U baxis of 1 oad tark capacity/33 &q it of
additionsd iquivalent dract radation.

HG-797  QIL HEATERS

(@) A heatet for oil or other liquid harmfil to boiler
operation shall aot be instatied directly in the steam or
water space within a bodler,

(b} Where an external type heater for such service is
nsed, means shall ba provided to prevent the introduc-
tion into the boier of eil or other liquid barmful to
bailer operstion.

HG-709  PROVISIONS FOR THERMAL
EXPANSION IN HOT WATER

SYSTEMS

All hot water heating systems incotporating hot
waier tanks or fluid relief columns shall be w0 insalled
a8 to prevent freezing under normul opersting condi-
tions.

HG-709.1 Syrtents With Open Expandon Tank,
If the system is equipped with 4n open expansion tank,
in indoor overflow from the upper porticn of the
expanyion tank shall be provided is addition to an
open vent, the indoor overflow 1o be carried within the
building to a suitble plumbing fixtuse or the base-
ment.

HG-7092  Closed Type Systems, If the system is
of the closed type, an airtight tank or other witable air

Register, March, 1982, No. 315
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TABLE HG-709.2
EXPANSION TANK CAPACITIES FOR FORCED
HOT WAYER SYSTEMS
Based on averige operaling water teaperature 195°F,
a fill pressure 12 psig, and maximum operaﬂng pressure

30 psig
Sysuen Wehora,1 Tark Capacity,
- gal’
160 15
1 30
300 45
200 T
500 L
1000 154
2000 30

NOTE:

{1} [ebodes volume witer in boder, rR4Ubo, wnd ppng, st
chofing Erpangion tank A groeedurd for estimating system
olume &nd for datenmining n1parsion Lank 285 for othdr design
gonditions may be rafered Lo i Chapter 10 of the 1964 eitien
afm ASHRAE Gude &nd Dala Bookllppﬁatlms

cushion shall be installed that will be consistent with
the vofume and capacity of the system, and it shall be
suitably designed for a hydrostatic test pressure of 214
times the allowable working pressuré of the system.
Expansion tanks for systems designed 1 operate abave
30 psi (207 kPa) shall be constructed in accordance
with Seciion VIII, Division 1. Provisions shall be
made for draining the tank without empiying the
system, excepd for prepressurized tanks.

HG-19.3  Minlmum Capacity of Closed Type
Tank, The minimum capacity of the closed type
expansjon tank may be determined from Tables HG-
703.1 and HG.709.2 or from the following formula
where the necessary information is available:

V= HO0MIT - QOESIV,I1Py/F)) - (Pu1P.Y

whete

¥, = minimum volums of tanks, sal

¥, = volume of system, not including tanks, gal =

T = average operating lemperalure, °F

P, = stomospheric pressure, psi

Pr = Al pressure, -

P, = manimum aperating pressure, p-n

HG-105.4 Provistons for Thermal Expansfoa ia
Hot Water Supply Syatems, [T a system i equipped
with a check valve or pressure-reducing valve in the
cold water inlet line, consideration should be given to
the instatlation of an airtight éxpansion tank or other
suitable afr cushion. Otherwise, due to the thermal

Register, March, 1982, No. 3156
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ARTICLE 7 — INSTALLATION REQUIREMENTS

HG.709.2-HG-710.4

expansion of the water, the safety relief valve may lift
periedicatly. If an expansion tank is provided, it shall
be constructed in accordance with Section VIII,
Division-4, for a masimum ajlowable working pres:
sure equal to or greater than the water heater. Except
for prepressurized tanks, prowswns shall b2 made for
draining the tank without emptying the system. Sec
Fig. HLW.701. for a typical acceptadle installation.

HG~710 . .S'I'CIP VALVFS

HG—’IIO 1 For Slngle Sl‘um Buodlers. W‘hen a stop
valve Is used in the supply pipe connection of a single
steam boiler, ihede shall be on¢ used in the fesym pipe
connection.

(HG-70.2 For Single | Hot Water Healing Bollers

fa} Stop valves shall be located at an accessible
point in the supp[y ami reium pipe connctions a8
near the boiler nozzle as is convenient and practicatle,
of a single kot water heating boiler installation to
permit draining lhe bailer without emptying l}u:
system.

. .{5) When the boiler is located above the system  and
can be drained without draining the system, stop
valves may be ¢liminated. .

HG-710.3 'For Mulifple Boller Tnstallations. A
stop valve shall be used in each supply and retumn pipe
connsction of two or more boilers conncited to a
commoa system. See Figs. HG-103.] and HG-703.2.

HG-T104  Type of Stop Vabve(a)
fo) All valves or cocks shall- conform with the

_&pplicable portions of HP-203 and may be ferrous or

nonferrous. -,

{8} The minimum pr&ure rating of all valves ar
cocks shall be at least equal 10 the pressure stamped
upon the boiler, and the temperature rating of such
valves or. cocks, inclading ail internal components,
shall be not less than 250°F (121°C). .

(¢) Valves or cocks shall be fAanged, l!m:aded or
have ends suitable for welding or brazing. -

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

fe} All valves or cocks shall have tight closure when
under boiler h)droslatlc test pressure.



DEHyP.OF“HQ[HJSTE{Y,LAIN)Rf&:}{URJADIFHELAT?(HQS 123;

nd 42
HG-710.5-HG-125.3 SECTION IV — PART HG
HG-110.5  [dentification of Stop Vadres by Tegy. TABLE RG-715
When stop valves are ussd, they shall be properiy SIZE OF BOTTGM BLOWOFFL PIPING
designated substantizlly as follows by tags of metal or AND YALVES
other dureble material fastened to them: Wi Requred [Yv—
. Sufecy of Sufery Refef Valve Capacity, Vihes
Supply ¥idve - Nasber () 15 of stearni e [Hete (21] S, n
B C!::m vmt}” Un to 300 %
Nember € ) 501 W 1350 1
1251 to 25462 ¥
Rerorn Valvs = Number () 1301 to b0 1%
Do Not Ches Without Al 001 and lurger :
Closizg Samiy Yabrs - Y .
H 1 NOTES:

13) The térm Blowoff vaber 43 158 I this Section mesng &1 Blowo
vaives, dritin yilves, bnd pipe conections.

(2} To dettrmine the Siicharge capadity of tafety reilef vitves n
myam,wmmwxmhﬁ:d steemfbr s

HG-T1S  BOTTOM BLOWOFF OR DRAIN AR B 1000

YALVE

{a) Bach boiller? thall have & bowom dlowoff or
driin pipe connection ftted with & valve or cok
connested with the lowest waler space practicable,
with the mintmum siza of blowolf piping 4nd valves as
shown in Table HG-715. Drain and Slowolf valves
iy be installed in the piping adjacent 1o the boiler as
shown in Fign HG-103.1 and HG-703.2 ’

(3} Any discharge piping connected 0 bottom
blowoff and/or bottom drain coanection shall be f:ll
sizz 1o the point of discharge. .

fe) The minimum pressors rating of blowed or
druin valves and/or cocks thalt be equal to the
pressure stamped on the boiler but in 0o case less than
10 ¢si (207 kPa). The temperature tating of such
valves apd/or cocks shall be not lesy than ISO°F
(121°C).

HG720  SETTING

Boilers of wrought materials of the wet-bottom {ype
having an external width of over 16 in. (914 man) shall
have nof less than 12 in. (303 mm) between the Sottom
of the boiler and tha Soorilne, with sccess for
inspection. When the width is 36 in. {914 mm) or bas,
the distance between the bottom of the boiler and the
foorline shall be not less than 6 in. (1352 mm), except
that, when any part of the wet bottom is not ferther
from an outer edge than [2 {n. (305 mm), this distance
shadl be not lesa than 4 in. (102 mm).

IBonlery huring & capacity of 3% pr) (35 1) of fess are exempt from
it sbove requirememo exctpt thal ey must bive 1 3w (19
mm) pipe size Gisimuss dod vabve

Register, March, 1982, No. 3156
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INTRODUCTION

) SCOPE
U-f SCOPE!

fa) For the scope of this Division, pressure vessels
are containers for the containment of pressure, cither
internal or external. This pressure may Be obiained
from an external source, or by the application of heat
from a direct or indirect source, or any combmmon
thereof.

{&) This Division is divided into three Subsections.
Subsectiori A consists of Part UG, covering the
general requirements applicable to afl pressure vessels.
Subsection B covers the specific requirements that are
applicable to the various methods used in the fabrica-
tion of pressure vessals. It consists of Parts UW, UF,
and UB, dealing with welded, forged, and brazed
methods, respectively. Subsection C covers specific
requirements applicable to the several classes of
materials used in pressure vessel construction. It
consists of Parts UCS, UNFE, UHA, UCI, UCL, UCD,
and UHT, dealing with carbon and law-alloy steels,
nonferrous metals, high-alloy steels, cast iron, clad
and lined materisl, cast ductile iron, and fermitic steels
with properties enhanced by hui treatmeru. rﬁp«,
tively.

~{r} The follewing classes of vessels are not oonsid-
ered 10 be within the scope of this Division:

f1) thost within the scope of ather Socuons

12) fired process tubalar heaters’ : .

{3) pressure containers which are mlegral parts
or components of rtating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
tors, engines, and hydrailic or pneumatic cylinders
sshere the primary design considerations and/or
stresses dre derived from the functional reqmremeuu
of the device :

(4) except a3 covered in U-1(f), structures whose

1[n 1hose sppEcations whire there are Jiwa o régubations hused
by Municipal Sure, Proviscial o Federal Authorities conering
pressure vessels, ibese laws ‘or regulitions shoald be reviewed 1o
detesmineg size o service Emitations of the coversge which may be
diferent of more restrictive thin those given in this pueagruph

Ind 42

priraary function is the transport of Buids from one
location to another within a system of which it ts an
mtegral part, that is, piping systems.

{5) piping components, such as pipe, ﬁsngﬂ,
bolting, gaskets, velves, expansion joints, Ettings, and
the pressurecontaining pants of other components,
such a3 streiners and devices which' serve such

PUIpOses & mining, separating, snubbing, distributing,
and metering or controlting flow, providing that
pressure-containing parts of such components are
generally recogmzed as piping mmponcau or Accesso-
rics

{6) vessely with a rominal wnter-oomainmg ca-
pacity of 120 gal (454 1) or less for containing water?
under pretsure, including thoss containing i, the
compression of which serves ouly a'cushion |

7) 2 _hot water supply storage lank heated by
steam or any other indirect 1means when oone of the
ful!awmg limitations is exceeded .

7 o} abeat input onCO,(II) B!u/hl (58 6 kW)
(B) & water temperature of 2[0°F (99°C)
() a pominal watermnunnlng capacily or 120

‘el (454 )

{8) vessels haying an mtcmaj of extema! ope;at-
ing ‘pressure [see 3-H{f)] not exceeding 15 psi (103 kiPa)
with na limitation on size [see UG-28{¢)]

{9/} vessels having an inside dla.meter. ‘width,
height, or crosy section diagona] not exceeding 6 in.
(152 mm), with no limitation on length of vusel or
pressire .

. fd) The ru!uofthu Division have b&n formulated
on the batis of design principles and comstruction

.practices applicable to vessels designed for pressures

not exceeding 3,000 psi (20 670 kPa). For pressures
above 000 psi (20 670 kPa), deviations from and
additions to these rales usually are necessary 1o meet
the requirements of design principles and construciion
practices for thess higher pressures. Only in the event
that after having applied these additional design
principlu and conslmclion-praclicu th_e vessed still

The water may coatain wdditives prenided the Aub point of the
aquetes sofulion st atmospheric pcu.mr; a iss'F (ss'q or h\‘.\,{r
r

Register, March, 1982, No. 316
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U -U2 SECTION VIH — DIVISION |

complies with all of the requirements of this Dividon
may it b¢ riamped with the applicable Code symbol.
(e} In celation to the geometry of pressure-contain.
msp‘m.thempeofthhbivmonmﬂi.ndudema
following:
{1) where external piping is to be oou.necf.ed ta
the vessel;
"..{a) the welding end connection for the first
circumferential joint for welded connections
. {3) the &rst threaded joint for screwed connee.
Afe) the face of the frt fangs for bolied,
coanections

(d} the fret sealing surfaca for proprietary

connectiond of ftiings

{2} where nonpresture parts are welded directly
wdﬁammmwmmdlm
vud.!hewddmbin;thepnwthevegd(m
UG-54, UG-35 and Appendices Dand Q) -

{3}, pressure-retaining covers for vessel openings,
rich & manhols and hendhole covers

. mlhaﬂmmﬁumﬁmt‘otmm!mu
far!rhx:hmlumwtpmr&dbythhl}i\‘ﬁm.mh
a8 paged and introments

O)TMmpadtheDwﬂonindndupmvm
for presars relief devices necessary to satisfy the
. requirements of UG- lchmu;hUG lJ&mdAppm
diz 11.

{vUnlredmboﬂmuddnedhsml
shall b4 ‘constrocted in sccordends with the rula of
'Sacdonlurtthlvision[seeUGnS{b}mdUW-
)}

The following pressure vemels in which steam is
mmﬂum«thmmmm
niles of this Division:

e (!}vuuh knbnumponmowhuxer
“changers

(ZJmewMMnmedwrhem
of heat reyuting from operation of & procesding system
‘contyining & sumber of presfare vessels such s vsid
in the fi ol‘ hemical and petrol pmd-
e
mmm«mmmwmm
from the combustion of foal (solid, Equid, or gaseous),
. which are not within the scops of Sections I, 11, or TV
may be constructed in sccordance with the rules of
this Divition [see UW.2(d)].

fi) Any pressure vessel which meets all of the
fequirements of this Divition, including those for
ingpection, may be samped with the Code “U”
symbol even though exempted from such stamping.

() Pressure vessels exclusive of thoss covered in
(¢), (), &nd (b} 1hat are not required by the rulss of

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

this Division to te fully radiograpbed, which are not
provided with quick actuating closures {(se22 UG-35)
and that do not exceed:the following volume and
pressure limits may be exempied from inspection by
Inspectors, s defned in UG-91, provided that they
comply in all other respects with the requirements of
this Division: .

1} 5 cu R (014 m% in voluma and 250 ps (1720
kPa) design pressure, or

(ZJchuﬂ(ONm‘)mmtumeandGCﬂpd
(4140 kPa} design pressure

Int an assembly of vessels, the limitatlons in (1) md

(2) apply 10 each vessal and not the awsembly 23 3
whole, Yessals fabricated in sccordance with thiy rule
shalf be marked with the “UM™ symbel 1n Fig. UG-
116, sketch (b}, eod with the data required in UG-116.
Certificatss of Compliance shall saclsfy the mqw.re-
ments of UG-120(s).

. GENERAL

u. GENERAL

(a}'l‘hsmorhhdmmwdqmt‘shﬂlaub&h
the design requirements for pressure vessels, laking
into contideration factors associated with normal
ommmdmchmhamdmmusmymd
shutdown.

Such contiderstion shall include but shall oot be
Yimited to, the following:

(I} the ooed for .corrosion nllowmee beyond

hoes specified by the rules of this Dividon (se¢ UG-

£ . . .

{2) the definitlon of lethal services. For exampls,
see UW-2(a).

3 the nted for poutw:ldhm txutment beyond
the requirements of thia mvxmnanddepmdeuton
service conditions;

{4) for preeaurs vmdamwhich nu.m:lpner
wled, or water is heated, [se2 Us1(z) and (b)] the need
for piplng, valves, instruments, snd Attings to perform
lbaﬂmitiomcmuedby?ﬁﬂ th:wghl’ﬂélof
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PRESSURE RELIEF DEVICES
UG-125 | GENERAL

" faJ All pressure vessels within the Scope of this

Division. irrespestive of size or pressure, shall be

o provided™ with protective devices in accordance with
" the requirements of VG125 through UG-136.

{67 An unfired steam boilér, as defined in U- 1(3).

* shall be equipped with pressure relief devices required
by Section ‘I insofar ag they are applsmblc {0 the
‘service of the particular installation. -

P fek All pressure vessels other than, imﬂrod steam
‘boilers shall be protected by a pressure- rchev-ms .
device that shall prevent the pressure from rising more .
than 10% above the maximum allowable working
pressure except s permitted in (1) and (2). (See UG-
" 134 for pressure sstiings.) :

{1} When multiple pressuge tchgvmg devices aze -
provided and s¢t in accordance with UG.134(a), they

©MEafery deviees necd not be provided by ihe vessel manudfacturer,
bu:m:rprm:pmecuou:hﬂbepmmdmwph«mgm v
. \mdmsemce. :

Register, March, 1982, No, 315
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sbail prevent the pressurs froo rising more than 16%
above the marimum allowsble working pressure.

{2} Where sn additicnal hazard can be created by
axposure of a prevsure vasse] 1o fire of other unexpest-
&l sources of exteroal beat, supplemental pressure
relieving devices shail be installed 10 protect against
excessive pressure. Such supplemental pressure reliev-
ing devices shall be capable omunﬂﬂnpa.wavg
from riting more than 219 above the maxitnum
allowable working pressure, The same presyurs reliev.
ing devices may be used to satisfy the capecity
requirementy of (¢} or (o)1) and thls paragraph
provided the p seiting req
13H(n :Reor

(3} Pressure reflef devices, intended primarily for

protection againt exposure of & pretwure vesiel 1o fAre
or ather unexpected sources of external beat installed

90 vessels haviog 10 permasent supply connection and

used for storage &t ambd es of o

gf&&%&i&-ﬁﬂn&lg,

the requirements of {e)(1) and (X2}, providad:
{a) the rellef devices drg capabls of proventing

the presure from rising mors than 20% sbove tha -
marimum allowabls working pressure of the vessels;

(B} the set pressurs of these devices shall not

iﬁogﬂﬁgwégi :

the vessels;
fc} the vessels have sufficient ullags to avoid &
E?.moon&non.

(d) the maximuem allowable -B..Enn v..ﬁ.Ed .

of the vetsels on which thess devices aro installed is
greater tham the vapor presgare of the stored Hameflad
compreased gzs &t the maximum anticipated tempera-
ture that the gay will ceach under simodpherio
(e} pressure relief valves used to satisfy thesa
provisions also comply with tha requirements of UG-
125¢a)(5), UG-131(c)(2), and UG-134(e)(2).

shoutd be sedected ou the bashs of their intend

au of UG-

WISCONSIN ADMINISTRATIVE CODE

SECTION VIl — DIVISION t

tesy than 1.25 times the set pressure of the refief device
por more than twice the maximum allowsble working
pressare of the vessel, Additional gages may be
instalied if desired.

(7 Pressure relief valves or noareclosing prestune
rellef devices™ oy be used as protective devices.
Nonrecloting pressure selief devices aay be wad
cither alone or, if applicable, in combination with
safety or safety relief valves on vessals,

'

NOTE: Un of aomrocknbsg doricn of wma tpot iy b
acvieably 6o vaasls condsising mbtutcws ot Tay randr & ey
or sky reBal vive incperative, whany & i of vakestls esteriol
by leirgy bowid 3¢ 1volded, of whart coutmminaion of the
+ atmowphas by akrpe of aowious fokle most te eroided. The wee
of reptere sk deiom ey Ao b advisbis whin vwy fpid
racas of prBFre e kY be dbocotnirnd.

(@) Vessels that are 10 operate completaly filed with
laeld shall b equipped with Haquid relief valves,
4) The protective davices required in (a) nsed oot
be (nstalled direcily on & pressurs vessd when the
sourca of presrars i externad to the veesed and bs under

. such podtive controf that the presmre in the vessel

cancot exceed the maximum allowsble working pres-
sare 4t the operating tempernture except as permitted
in {¢) (see UG-98).

() Safety sod wlety relief valves for steam service
shall meet the requirements of UG-131(b).

UG-12§ PRESSURE RELIEF YALVES®

(a) Safety, safety rellef, and relief valves shall be of
the direct spring loaded type.

(%) Pilot operated presure relief valves muy be

" usd, provided that the pilot s salf-sctusted end the

service,

[N Eﬂﬁas&ﬂn&«nﬂu provided 10
near the s#t

¥For the prpose of thess rules, puon ure conidersd 30 be

Hioemaly (hl tempararirs shonid mot be ke than 115 (485C)L

mm._ pm Zm ruwmm Z 316
Bollér: ﬁg Pressu el Code

YA premo il sl B 0 powsrt tBd devios which B
{8}”&1«1?%?%?&5&
el - ve bemt remored A Ackawckeing praTce
relf device W 2 presart refiol devics deipted t el oped
.blonﬂ.-Eu.

A sfery wiive B & ptwcare fefial veive actoatad by fake statie
3&§3i§2§§>i
saiw W & proware refel vadve actoaced by indot st prosrt
éiwgﬁfgtgﬁﬂﬁ
cpaming premane. A k\&l?\!?w-ikq&n.%
charncterized by rpid openlng or pog setion, o by opmisg
preportiaa 15 the increase In prespure gver the opeming premure,
gﬂ%)k&.%?};&.&ﬂ:s-
E%gl.,gg%% dorict B

combined with 1ad & controfied by a .&...aaz&suwra
preseare fedief vabve,
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main velve wili open aatomatically at not aver the set
pressure and will discherge its full rated capagity if
soms essential part of the pilat should fail.

fc) The spring in a pressure relief valve in service
for pressures up to and izkluding 250 psi (£720 kPa)
shall not be reset for any pressuce more than 109%
sbove or [09 below that for which the valve is
marked, For higher pressures, the spring shail not be
reset for any pressure more than 5% above or 5%
below that for which the safery or celief valve is
marked,

fd) The wt pmsu:e telerances, plus or minus, of
preaswre relief valves shall not exceed 2 psi (13,8 kPa)
for pressures up to and including 70 psi {483 %Pe) and
3% for pressures above 70 pai (483 kPa).

UG-127 NONRECLOSING PRESSURE

RELIEF DEYICES'

fa} Rupture Disk Deviges¥?
{1} General
{a} Every -rupture dssk shatl have a sta.rnped
bursting pressure within 2 manufacturing design
range¥ at a specified disk tempersture,** shail be
marked with a lot number, and shall be guarantesd by
its anufacturer to burst within 59% {plus or minus) of
its stamped bursting pmsure at !be omnuden: dl.sk
tempetature,
fb} The stamped bursting pressure within the
manufecturing design renge at the coincident disk
temperature shall be decived by one of 1he following
methods, All the tests of disks for 4 given Lot shall be
mede in 2 holder of the same form and diciensions as
that with swhich the disk isto be used.
(I) At least two sample rupture disks from

BA ruptere disk dm’« isa murecloemg pressore retief device
actuatsd by inlet state pretsure and designed to function by b
bunting of 3 presfare cootuizing dlk A ruptwre dik in the
plesure contining aad proiore seaitive slement of 8 rupture
dizk deviee A nipture disk Balder s the strociure which encloses
and clamps the rupture Sk b positon. Ruptare disks ouy be
detlgnad in seversl eondganitions, soch as plaia fat, pre-bulged or
reverye bookling, and- may be made of cither ductike or brinde
mu:iﬂ;rupmndi:kmuﬁﬂi&uo&rewimiwomfmmmu
ASME oou.ThemlLemldlbcmp(wediskhoMetshaﬂ
be Eated in Section I and chis Diviton

WThe manufocnuring design renge {s 2 ringe of pressurd within
which ¢ average bunt pressure of rest disks must fall 10 be
acceptable foc 2 particuler reqrirément as agrecd upon betwsen the
fupture disk manuficturer and the wser or his agent The disk
yhudl be marked 1t ihe average burst pressure of il test Jisks

OThe spocificd "ditk - tempersrure supplied 1o 1be ruptore disk
munefacturer shafl ¢ the capected tomperature 'of the disk whea
12 emergency coadition ¢ty 4nd the divk is expected to ruptere

UG-126-UG-127

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

{2} At least four sample rupture disks, bat
a0t less thin 5%, from each lot of rupture disks, made
from the samé malerial and of the same siz€ as those
to be used, shsll be burst at four different tempera-
tures, distributed over the applicable temperature
range for which the ditks will be used. These data
shall be used to establish a curve of bursting pressure
versus temperature for the Jot of disks. The stamped
rating at the coincident disk temperature shafl be
interpolated from this curve. -

{3) For pre-bufged, solid mztai disks or
graphite disks only, a curve of percentdge ratio at
temiperatures other than ambient may be established
a3 in (2} above, using one size of disk for each Jot of
materiat. At least four bursis at four different tempera-
tures shall be used to establish the above curve over
the applicAble temperature range. At least two disks
from each lot of disks, made from this lot of material
and of the same size as thosé to be used, shall be burst
et ambieat temperature to ¢stablish the Toom temperd-
ture rating of the lot of disks. -

The perceat chanige of bursting pressure taken from
the above curve shall be wstd to siablish the stamped
ralsng at the mmud:ﬂt disk lempcralure for the lot of

(2) Cupaau’Rmmg .

{o} The calculated capacity raling of a rupture
disk device shall not exceed a value based on the
appl&cable theoretical formula (sec UG-131) for the
various med:a multiplied by:

K - Cuefﬁnem = 062

The area A (square inches) in the lheo'reiical farmula
shell be the minimum net area existing after disk
burst ¢

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

BThe munimur Aer fow area & 1b< caloulated net area afer a
complete burst of the disk with appeopriate allowance for aay
membens which may reduce the oot Bow area throogh
the rupture ditk device. The net Bow area for vizing purposss shall
oot excead the nominal pipe size wrea of the roptuse disk device

Register, March, 1982, No,.315
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the rupture disk (or in any ciher outlet that may be
provided} will not clog the outlet.
(7} The bonnet of the safety relief valve shalt
be vented to prevent accumulation of prmurc
b} Breaking Pin Devicet™

{1} Breaking pin devices shall not be used as
single devices but only in -combination betwaen the
safety or safety relief valve and the vessel.

{2) The space between a breaking pin devies and
a safety or safety relief valve shall be provided with a
pressure gage, a try cock, a free vent, or suitable
tetltale indicater. This arrangement permits delection
of breaking pin device operation or leakage.

'¢3) Bach breaking pin device shall have a rated
pressure and temperatitre at which the pin will break,
The breaking pin shall be identified to & Jot nomber
and shall be guarantoed by the manufacturer to break
when the mated pressure, within the following toler-

ances, is applied to the dmce
Rated Pressure. psi
Minitnum Maximum Tolerance, Plus or Minss, psi
bl 150 5
154 175 (1]
16 s 15

(4} The rated pressure of the breaking pin plus
the tolersnce in psi (kP'a) shall not excesd 1059 of the
maximum allowable working pressure of the vessel to
which it is applied.

" (5) The rated pressure at the coincident operating
temperarure’® shall be verified by breaking two or
more sample breaking pins from each lot of the same
material and the same size a3 those 1o be used. The lot
size shall not exceed 235, The test shall be msde in 2
device of the tame form and pressure dimensions as
that in which the breaking pin is to be used.

fe} Spring Loaded Nonreclosing Pressure Rellef
Deviee |

{1} A spring losded nonroc]oomg prmure relief
device, pressure actusted by means which permit the
spring loaded portion of the device to open at the
specified set pressure and remain open until manually
resst, may be used provided the design of the spring
toaded non:e-ckasi.ug device is such that if the actugting

"'A Sreaking pin device B a oonreching pmmn rebief deviet
schaxted by inkt static pressore ied designad to fustica by the
brealsge of a kad-carryisg section of & pin which sepporis &
pressurt containing member. A breaking pin is the losd-carrying
ekmlo{-bmhn;mdcnu.xbnqﬂu;uhxmgume
strocture which enchoses the breaking pin mechanism
maunndlbcbmunsmﬂbehszadmsmmllmdmmu
Divisioa.

“The specifisd tempersture suppBed to (b breaking pin
manyfscteres shall be the temperatare of the bresking pin whia an
&mtrgency coodition exists ard the pin is expected to break.

Ind 42
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means fail, the device will achieve fuli opening at or
below its set pressure. Such 2 device may not be used
in combination with any other pressure relief device.
The mkrance on opening point shall not exceed
*3%.

2} The caleulated capacity rating of a spring
loaded nonzeclosing pressure relief device shall not
excéed a value based on the applicable theoretical
formula (see UG-131) for the various mediz, multi-
plied by: K = Coefficient = 0.62.

The area A -(square inches) in the theoretical
formula skall be the flow area through the minimum
opning of ihe nonreclosing pressure retief device.

{3) n tieu of the method of capacity rating in (2)
above, & manufacturer may have the capacity of a
spring loaded nonreclosing pressure relief device
dasign certified in genera] accordance with the proce
dures of UG-131, as applicable.

UG-123 LIQUID RELIEF VALVES

Any liquid relisf valve used shall be at least A in
fron pipe size.

UG-129 MARKING

{a) Safety, Safety Relfef. and Pilot Operaied Pressure
Reltef Volver Bach safety, safety relief, and pilot
operated valve J4 in. pips size and larger shall be
plainly marked by the manufacturer of assembler with
the requireéd data in such a way that the marking will
not be obliterated in service. The marking may be
placed on the valve or on 4 plate or plates securely
fastened to the valve. The Code symbol shali be
stampedd oo the valve or nameplate, but the other
required data may be stemped, etched, impressed, or
cast on the valve or nameplate. The mukmg shnll
inciude the following:

(1) the name or xdennfymg lmdemuk of the
manufaciurer; - )

{2) manufacturer’s design or type number; **

(3} size_—_in. (the pipe size of the valve inlet);

(4) sstpressuirepsi;

(5} capacity.cu fi/min of alr (50°F and 14.7
psin). Valves that are capacity cértified in accordance
with_ UG-131(cX2) shalt also bc marked “At X0%
opr

(6) capacity-___1b/hr of saturated steam for

,yalves certified on steam or complymg wuh uG-

131(b);

hOTE. In addition, ihe mufmu:er my u:-dec.m l.hc qmuy in
other Baids {sea Appendix 11} -

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




132 WISCONSIN ADMINISTRATIVE CODE

Ind 42
UG-L-UG-L%

F1G. UG-129 OFFICIAL SYMBOL
FOR STAMP T{ DENOTE THE
AMERICAN SGCIETY OF
MECHANICAL ENGINEERS
STAMDARD

(7} year tailt, or slternativedy, & coding may be
maiiced o0 the valve sach that the valve manufactorer
can identify the year bailt,

18} ASME Symbol as shown in Fip. UG-129,
Vabves snalier thasr )4 o pipe size are exempt from
requiremants (3}, (5) and (6). Requirements (1), (2}
(4}, (7), and () may be marked on tags aitached by
wite, adhétive, of other means suitable for the servica
conditiony

(b)&fﬂylndufeqrdi&f\ﬂmoaﬂedf«l
steam discharpmy Gapacity wde the provisons of
Section I und bearing the ofidal Code symbol stamp
of Section T for safety vaives may be used on pressure
vemels, The rted capacity m terme of olber fluide
1hal] be determined by the method of convertion given
i Appeadix 11, [Ses UG-131(h).]

(¢} Prexrwry Reliaf Valves in Combination with
Rupture Disk Devices Pressure rethel valves in combi.

SECTION YT — DIVISION 1

natign with breaking pin devices shall be marked in
accordance with UG:12%3). In addition, the rated
pressure shall be marked oa the breaking pin and the
breaking pin howsing.
fe) Liguid Relief Valves Bach liquid rellef valve
shall be marked with the following dats: -
1) came or identifying trademark of the manu.

{2} manafecturer’s design or type number
{3 dze  in (pipe tze of infet)
(0myramre_.pn
(3) velieving capasit
nr
) Rupture Disk Devtces Every rupture disk shall
ba plainly marked by the masufecturer in such 2 way
that the marking will not be obliterated in service. The
ropture disk mecking may be placed on the Bangs of
the ditk or on 2 metal tab permansntly attached
thereto. &* Tha marking shall include the following:
(1) tha name or identifying trademark of tha
ufecturer

nlotwmr/min

man,
{2) manufscturer’s dedyn ot type number
{3) lot aumber
{4} gze  _  in,
{5} stamped bursting pressure  pai
{6) coincident disk tempersture.—... = 'F
) 4 It of d steam/hr,

naton with raprare ditk devices thall be marked with
the capecity ostablished in sccordaoce with UG-
- 1TOXNEXD) oz UG-1270)(XBX3), In addition to
- the marking of UG-129(x} and UG-12%(f). Ths mark-
Ing may be placed oa the valve o on a plats of plates
securely fastened to the valve The marking shall
inchude the following:

{1} A combination with up'aqr certified per
UG-127(a)3M0X2) shall be murked, prior to installa-
tion, a8 follows:

(a) capacity of nombﬁnm__..l'h of
saturated seamyhr ot o f& of sir/min
(6P ard 147 pein)

{2} A combinstion with capecity certified per
UG-12T(8X3)(bX3) shall be marked by the respocsble
manufactorer, s follows:

fa) naene of meaufecturer of valve

{B) design of type nnmber of vibva

fe) neme of mandfsctarer of mpture disk

(@) deaign o typs number of ruptare disk

; {e) capacity of oombmuon_]b of
sturated steéam/he or—_cu R of air/min
(60°F and 4.7 pain)

(d} Fressure Rellef Vehme in Combination with
Breaking Pin Derices Pressare rellef valves in combi-

Register, March, 1982, Ne. 315
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ot __ou ft of air/min (60°F and 14.7 pais)
NOUTE:  [n skiition, the meaafacturer may indiace the capasity
8 othr Soide {Me AppenEs (1%

ftems (1), (2), nd (4) shail alio be marked on the
mpmmdhkbold:r

()} Spring Loaded Nonréclosing™ Pressure Relief
Davices. Spring loaded nonreclosing pressure relief

- devicea shall be marked in accordance with UG.12%(a)

except thet the Cods symbol stamp is to be applied
only when the capacity hes been establlshed and
certified In accordsnce with UG-137(X3) asd ali
other requirements of UQ-134 have been met.
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SECTION Y11 — DIVISION 1

UG-133 DETERMINATION OF PRESSURE

RELIEVING REQUIREMENTS

fa} Bxoept oa permitted in (b), the aggregate capas-
ity of the pressure-retleving devices connected 1o any
vessel or system of vessels [or the relesse of u liquid,
alr, steam, of other vapor shall be sufident to ¢ammy
off the marimum quantity that can be generated or
supplied to the aitached equipment without permitting
4 rise in preayure within the vessel of more than 6%
above the maximuen allowable working pressure whea
the pressure-relieving devicas are blowing.

(5} Protective devices as permitted in UG-125(c) ),
4 protection agalmit excessive preature caused by

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

fe) Vessels connected together by a system of
adequate piping not comtaining valves which can
hohtcmyvmdmybccoasidn‘adnmunilin
] the required relieving capacity of pressure
«hm.n; safety devices to be furmished.

(d) Hedt exchangers and similar vessels shall be
provected with a relieving device of suficient capecity
t0 avold overpressure in case of an internal failure.

(e} The offcial rated capecity of a préssure relieving
safety device shall be that which is stamped on the
device and guarantesd by the manufacturer,

() The mated pressure relieving capacity of a
pressure relief valve for other than steam or air shall
be determined by the method of convertion given in
Appendix it.

12/ To prorite the relieving capacity at any reliev-
ing pressure greater than 1.10p, & permitted under
UQG-115, a maultiplier may e applied to the official
relieving capacity of & pressure relisving device a
follows: i :

P4 147
10z + 14.7

where
P retieving pressure, psig
pmset pressure, paig

UG-134 . PRESSURE SETTING OF

PRESSURE RELIEF DEVICES -

{a) When a single prauu:e-mhevmg devwo is used.
it shall be set to operate™ ata p
thommumﬂ!omblem‘nngptmmoflhe
vessel, When the required capacity is providad in more
than ‘¢né ‘pressure-relioving device, only one device
oced be set at or below the maximum aflowable
working pressure, and the sdditlonal devices may be
set 1o open at higher pressures but in oo case 2t a
presture higher than 103% of the miximum allowable
wotking pressure, except &8 provided in (),

{3} Protective devices permitted in UG-125(cX2) a3
protection against excessive pressure caused by expo-

“&iuoymxlmmmmwﬁswedlwm“ﬂm-m“

4 wpoieg loedsd socreciouing deviee; e bargting peessare of u
rc;tu!dnkdﬁxe.u.thbrum;prumlo(lbmhqm

Register, Mareh, 1982, No. 315
Boiler and Pressure Vesse] Code




134 WISCONSIN ADMINISTRATIVE CODE

Ind 42

PART UG — GENERAL REQUIREMENTS UG- EM=-UG-134

sure to fire o¢ other sources of external heat shall be
s¢l 10 operale at a pressure not in excess of 1109 of
the maximum allawable working pressure of ke
vessel. If such a device is used to meet the require-
meats of both UG-125(c) and UG-125(cX2), it shall be
set 10 operate at not’over the maximum allowable
working pressure.

fc} tf the operating condilions of a valve are
changed so as to require another spring rated for a
different pressure, the relief setting shali be adjusted
by the manufacturer or by an individual certified by
the manufacturer. of that safety vaive; the vaive shall
be remarked by either of them in’ conformance with
UG-129. .

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

fe){T] The set pressure tolerance, plus or minus, or
pressure relief valves shall not exceed X psi (13.8 kPa)
for pressures up to and including 0 psi (483 kPa) and
3% for pressuzes above O psi (483 kPa), excepl as
covered in (eX2). . .

(2} The set pressure tolerance of pressure reliel
valves which comply with UG-125(cX3) shall be
within —0%, + [0%.

UG-138 INSTALLATION

(u} Safety, safety relisf and pilot operated pressure
relief valves, and nonreclosing pressure relief devices
shall be comnected to the vessel in the vapor space
abave any contained liguid or to piping connected to
the vapor spage n the vessel which is to be protected.

fb) The cpening through all pige and fttings
between a pressure vessel and its pressure-ralieving
device shall have af least the area of the pressure-
telieving device inlet, and the flow characteristics of
this upstreamn system shall be such that the pressure
drop will not reduce the relieving capacity below thal
vequired or adversely afiect the proper operation of the
pressure-relieving device, The opeaing in the vesssl
wall shall be designed 1o provide direct and unob-
stricted Aow. betwesn the vessel and {ls pressure-
retieving device. .

{e) When twa or more required pressure-relisving
devices are placed on one connzction, the inlet internal
cross-sectional ares of this connection shall be at least
equat to the combined inlet areas of the safety devices
conngcted 2o it, and the flow characierisiics of the
upstream system shall satisfy the requirements of (b).

{d} Liquid relief valves shall be connected below the
normal lquid level.

Registor, March, 1982, No, 3156
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fe) There shall be no intervening stop valves be-
1ween the vessel and its protecrive device or devices, or
between the protective divice or devices and the peint
of discharge, except:

1) when these slop valves are so constructed or
positively controlled that the elosing of the maximum
number of block valves possible at ene time will aot
reduce the pressure relieving capacity provided by the
unaffected relieving devices below the required celiev-
ing capacity; or

(2) under conditions set ferth in Appendix M,

(? The safely devices on all vessels shall ke so
installed that iheir proper funclioning will not be
hindered by the nature of the vessel’s conlents.

(g) Discharge lines from pressure relieving safety
devices shall be designed to facilitate drainage or shall
be fitted with drains to prevent liguid 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 shali be such that any pressure ihat
may exist or devalop will not reduce the relieving
capacity of the relieving devices below that required 10
properly protect the vessel. {See UG-136{a) (8) and
Appendix M.}




DEPT. OF INDUSTRY, LABOR & HUMAN RELATII(JIILS 135
n £

EXERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

POKER PIPING
ANSI/ASME B31.t1

1980 EDLTICH

Register, March; 1932, No. 315
Boiler and Pressure Vessel Code




136

WISCONSIN ADMINISTRATIVE CODE -
FOREWORD

Ind 42

The generl philasophiy underlying this Power Piping Code is 1o paralle] those provisions of Section 1, Power
Boilers, of the ASME Boller and Pressure Yessel Code, as they ean be applisd to power piping systems The
Aliowsble Sircss Yatues for power piping are generally consistent with those assigned for power boilers. This Code
is move eonservative than some other piping codes, reflecting the nesd for loag service lift and maximum reliabitity
in power plant installations. ’

The Power Piping Code as currently wrilten does not differentiate betwetn 1he design, fabrication, and eretion
requirements for critécal and soncritical piping systems, except for certain stress caeulations and mandatory
nodestructive tests of welds for heavy wall, high temperature applications. The problem inwised is (o try 10 reach
igresment on haw to evaluate criticality, ind to avoid the inference that nonerilical systems do not requirs
ooepetence in design, fabrication, and erection. Some day such Jevels of quality may be definable, oo that the need
for th many different piping codes will be overcome.

There are many instances where the Code serves to wara @ designer, fabricator, or erector against possible pitfails;
but the Code is a0t @ handbook, and cannot substitute for education, experience, and sound enginstring judgment

The Code never intentlonallp puts @ cefling limit on conservarisms A desigaer is free to specify more digid
requirements as he feeds they may be fustified. Conrerzely, a designer who is capable of 2 more rigorous analysis than
is specified in the Code muay fustify a kess consenvative design, and still satisfy the basic intent of the Code.

The Power Piping Committes strives 10 keep abresst of the current technotogical improvements in new materials,
fbrication practices, and testing toshniques; and endeavors to keep the Code npdated to pesmit she use of acceptable
new developments.

Register, March, 1982, No, 315
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INTRODUCTION

The Code for Pressire Piping. B31, consists of 2 numbar
of Secuons, which collectively constriute the Code Heress
nafter in this [ntroduction 2nd 10 the tewt of ths Code Sec.
ucn B3, when the word “Code™ 15 used withoot sdentifi-
<alon to anether specific Code Sectzon, it meais this Code
Section :

The Code for Pressure Piping sets forth snpunéenng ré-
quiremnents deemed necessary for tafe design and coastruc-
ton of piping systems. While safety is the basic consideration
of this Code. this Factor alone will not becessanly govern th
finad specifications for any pressure piping system. The de-
wgner 15 cautionad that the Code is not 3 design handbook
The Code dots aot do awsy with the need for the engineer
of competent ngitenng jodgment

The Code contains hasie reference date and formulas nee-
essary for design T01s infended to state these requitements in
terms of basse design pninciples 0 the foilest possible 2xtent,
supplemented with specific requurements where necessary to
obtain uniform interpeetation of pancaple 11 contains prohi-
bitions 10 areas where pracisces or desygns are known ta be
unsafe. [n other areas the Code contains warungs or "Hags™
where caution 15 known to be necessary, but where 11 is falt
that 3 direst prohibition would be unwise.

The Code includes:

{1) material specifications and component standards which
have been accepted for Code usage:

£2! the designation of proper dimensionsl standards for she
elements compristng piping systems.

13} requirements for the design of component parts and
assembled units, including necessary pipe sopporting ele-
ments:

4} requirements for the evaluanon and limitation of
stresses, reachions, and movements assocrated with pressure,
temperature, and external forces;

5} requirements for the fabncation, assembly, and crec-
twn of piping $ystems.

18} requucements for testing and inspecting of elements
before assembly or crection znd of the completed systems
after erection . . -

The components of piping systenss shall comply with the
Specifications and Standurds lisced in the Code Compliance
with this Code requires that fundamental principles be fol-
lowed and that materials or practices nod specifically ap-
proved under this Code, but which are not prohibited by the
Code, be qualified for use as sat forth in the applicable chap-
ters of the Code.

The specific design requirements of the Code usually te-
volve around 2 simplifed engineening approach to a subjet
Iris intended that a designer capable of applying more com-
plete and nigorous analysis o special or unusual problems
shali have latitude in the development of such designs and the
evaluztion of complen or combined stresses [nsuch cases the
designes 1§ responsible for demonstratiag the validity of his
approach

Thas Code shafl not be retroactive, or construed as apply-
INg 1o piping systems erected Before the dite of issuance
Afler code revisions are approved by ASME and accepled by
ANSI, they may be used by agreement between contracting
parties beginning with the date of issuance shown on the
document Litle page. Revisions become mandatory as mind-
mum requirements six months after date of isstance except
for piping installations of components contracted for or
under construction prior to the ¢nd of the § moath period.

Manufactoress and users of piping are cautioned against
making use of revisions and cases thal are kess restrictive than
former requirements without having assurance that they have
been accepted by the proper autheritiss in the junsdiction
where the piping 15 to be insialled

Attention of users of the Code 15 directed to the fact rhat
the numbxring of the Divisions and the material thereunder
may not be consecutive. Such disconuauiry s recognized. [t
is not the result of editonzl er printing errers. Anattempt has

Register, March 1982, No. 315
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baen made, insofur &3 possibie, to follow a uniform outline in
the various Sections. Dhoe 1o 1be fict that the compiste outline
may cover phases pot applicable (o & particular Sectica. he
Cote hus bom prepersd with gape in the numbering. It is
bedieved that in Lhis way, croes referencing between Sections
is made exsier 1ad usa of the Code is fadlitated since the tame
subject, in penend, tpptars pader the Lume cumber and wub-
ramber i all Sectioes.

Thiz Cods i eader the ditertion of the ASME Cade Com-
mittee for Prescars Pipiag, B3], The procedures of the Com.
miftes are socredited by the Amerietn Nisional Standerds
Ingtitute.

Te2 Commities I 2 continuing one 1nd i ofgenized to
koep the Conde up Lo date in conlext and i wep with the
developments iz materials, comtroction, 1ad utipe Revi.
Sond Are tseed poriodically, New editions we publithed 2t
three year intervals

Regiater, March, 1982, No. 315
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The Committee has established an orderly procedure to
consider requests for interpre(ations and revisions of Code
requiremeants. [n order 10 recoive consideration, inquines
shall be i writing and must give full particuiars.

When an approved reply [0 40 inquiry imvolves a change
in Code requircmventy, the ruling is erede gublic through the
isruarce of & “Case™ This it published in Mechanical Engi-
Aeering A "Cate Interpretation and Reition™ servioe it
mutintyinod for the benedt of all who use the Coda Sugges
thoes for rrvitiont may originate within the Commitics itself
or from sayone cutsids the Committes.

Al requests for interpretationt or suggestions for revitions
shouid be sddressed 1o the Secretary, ASME Cods Commite
tea for Pratture Piping in care of The American Society of
Mechanicat Engineers, Unitod Enginesring Centér, 343 Bast
ATth Steeet, New York, N.Y. 10017,
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100 GENERAL

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

Standards and Specifications specifically incorpo-
rated by reference into this Code are shown in Table
126.1. It is not considered practical 1o refer to a dated
editicn of each of Ihe Standards and Specifications in
this Code. [nstead, the dated edition references are
included in an Addendum which will be revised twice
yearly.

100.1 Seope

100.1,1 This Code prescribes minimum require.
ments for the design. materials, fabrication, erection,
t&st and inspecsion of pawer and auxiliary service pip-
ing systems for electric generation stations; indusinal
and institutzonal plsnts; central and disteict heating
plants; and district heating systems, both on the prop-
erty of and within the buildings of the users.

Piping 45 used in this Code includes pipe, flanges,
bolting, gaskels, valves, refiel devices, fittings, and the
pressure conlaining parts of other piping components.
It alsa includes hangers and supports and ozher equip-
ment items necessary to prevent overstressing the pres-
sure containing parts.

Rules goveming piping for miscellaneous appurte-
nances, such as water columns, remote water fevel in-
dicators, pressure gages, gage glasses, eic, are included
within the scope of this Code, but the requirements for
beiler appurtenancés shall be in accordance with Sec-
tion § of the ASME Boiler and Pressure Vessel Code,
Para. PG-60. :

The vsers of this Code are advised that in some areas
legistation may estabhish governmental jurisdiction
aver the subject matter covered by this Code, However,
any such legal requirement shall not relieve the awner
of his inspection responsibilities specified in - Para.
136.1. .

Ind 42
PART 6 SYSTEMS
122 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSTEMS
122.1 Bofler External Piplag: 1o

Accordance With Parx, 100.1.2(A)
— Steam, Feedwater, Blowef, and
Druin Piplng

122,11 General, The minimum pressure ang
temperature and other special requirements to be used
in the design for steam, feedwater, blowoff, and drain
piping from the boiler to the vaive or valves raquired
by Para, 1221 defined in Para. 100.1.2(A) shall be as
specified in the following paragraphs.

(4} EBxpected maximum sustained conditions at
pressure and temperarure are intended Lo be sefected
sufficiently in excess of any expected operating condi
tions, oot necessarily continuous, 10 permit watisfactory
operation without operation of the averpressure protec-
tion devices,

{8) In aforced Bow steam generator with no Sxed
steamn and water ling, it is permigsible to design the
external piping, valves and fttings atisched 10 the pres-
sure parts for different pressure levels along the path
through the seam generator of water-steam Bow. The
value of P10 be used for the external piping, valves, and
fttings 3hall oot be less than that required for the ex-
pecied maximuom sustained conditions of pressure and
temperature to which the abutted pressure part is sub-
jected except when ong or more of the ovérprotection
devices covered by Para. PG-6T.4 of Section | of the
ASME Boiler and Pressure Vessel Code isin operation.
The steam piping shall comply with the requirements
for the maximum sustained conditions as used in 1his
paragraph, or for the design throtile pressuss plus $9%,
whichever @& greater. “Eapocted maximum sustained
conditions of pressure and temperature” arg intended
to be selected sufficiently in excess of any expacted
openiting conditions, et necessarily continuous, o
permit satisfactory boiler operstion without operation
of the overpressure protection deviots.

{C} Provision shail be made for the expansion
and contraction of piping connected te boilers to limit
forces and momenta 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 reseevoirs shall be used on steam mains
when heavy pulsations of the steam ¢urrents cause vi-
bration.

Register, March, 1982, No, 315
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(D} Stresses due to hydrostalic head shall be taken
into account. These affects include the weight, con-
tents, and methed of support.

{E) The allowable working pressure of a cormu-
gated pipe shall 3¢ computed as for the original pipe
frem which the torrugated pipe is mads, based on the
dimensions of the straight uncorrugaied sections. If the
corTugations are thinned down in the process of manu-
facture, the thickness of such cormugations shall be used
a4 the thickness of the pipe

(F} Piping connected 10 the cutlet of a boiler for
any purposs shall be attached by:

fF.1) welding to a nozzle or socket welding fitting;

(F.2) threading into a tapped opening with a
threaded fitling ar valve at the other end:

(F.3} screwing ecach end into tapered flanges,
fittings, or valves with or without rolling or pesning:

{F.4} bolid joints including those of the Van Stone
type;

(F.5) blowoff piping of firetube boilers shail be at-
tached in accordance with Pars. £22.1.1(F.2}if exposed
to products of combustion o in accordance with Para.
122.1.3(F.2), (F.3), or (F.4) if not so exposed.

(G} Nonferrous pipe or tubss shall not exceed 3 in.
NPS in diameter. .

{4} Amtrican National Stendard slipon flanges
not exceding 4 in. NPS may be attached to piping or
boiter nozzies by double fllet welds provided the
throats of fillee welds are not less than 0.7 timées the
thickness of the part 1o which the flange is attached.

{1} Hub-1ype flanges shall not be cut from plate
material.

{/} American National Standard socket weided
flanges may be used in piping or boiler nozzles provided
the dimensions do not ¢xceed 3 in. NPS for Class 600
and lower and 2% in. NPS in Class 500 and 1500.

122.12 Steam Pipizg :

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

(4.1) For steam piping conriected to the steam
drum or te the superheater infet header up ta the Srst
stop valve in each connection, the value of P shall not
B¢ less than the jowsst pressure at which any deum
safety valve is set to blow, and the § value skall aot
ex¢end that permitted for the corresponding saturated
$ieam temperature.

(4.2} For steam piping connected to the super-
heater cutiet header up 1o the first stop valve in each
connection, the value of P, ¢except as otherwise pro-
vided in Para. 122.1.2(A.4) shail be not less than the
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fowest pressure at which any safety valve on the super-
healer is set to blaw. or not less than 8592 of Lhe lowest
pressure at which any drum safezy walve s set to blow,
whichever 15 greater, and the § value for the matenal
used shalt not eaceed that permutted for the expected
steam temperanire.

14.3)  Far steam piping between the first stop valve
and the second valve, when one is required by Para
122.1.7, the value of £ shall be not less than the ex-
pected operating pressuse or 359% of the lowest pres-
sure at which any drum safety vaive is set to blow,
whichever is greater, and the § value for the material
used shall not exceed that permitted for the expected
steam temperature.

fA.4) For boilers instalied on the unit system (ie.,
one boiler and one wrbine or other prime mover) and
provided with automatic combustion conirel equip-
ment responsive to steam header pressure, the value of
P for the steam piping shall be not less than the design
pressure at the throttle intet plus 5%, or not less than
85% of 1h¢ Jowest pressure at which any drum safety
valve is 5¢1 te blow, or not less than the expected maxi-
mum sustained pressure at any point in the piping sys-
tem, whichever is greater, and the S value for the mare-
rial used shall not ¢xceed that permitted for the
expacted steam temperature at the super-heater outlet.
For forced-flow stezm generators with no fixed steam
and waterline, the valus of P shall also b no less than
the expected maximur sustained conditions.

{A.5} The value of P shali not be taken at less than
100 psig (700 kPag) for any condition of semvice or
material. -

(B} Figure PG-5%-1 of Section [ of the ASME
Boiler and Pressure Vessei Code illustrates a typical
form of flange for use on boiler shells for passing
through piping, such as feed, surface-blowoff connec
tions, ¢te., and which permits the pipes being threaded
in sofid from both sides in addition to the reinforcing
of the opening of the shiell. The pipes shall be attached
as pravided in Para. 122.1.1(G). In these and other
types of boiters where both internal and external pipes
making a continuous passage are employed, the boiler
bushing or its equivalent shall be used.

122,1.3 Feedwater Piping

fA} The value of P to b¢ used in the formulas in
Para 104 shall be as follows.

{A.17 For piping from the boiler to and including
1he required stop valve and the check valve, the value
of P excepl as permitted in Para. 122.1.3(A.7) shall
¢xcetd the maximum allowable working pressure of the
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bouler by either 23%% or 225 psi {1550 kPa), whichever
is the lester. For an installation with an integrat econo-
mizer without valves berween the boiler and econo-
mizer, this paragraph shall' apply only to the piping
from the economizer inles header to and including the
requited stop valve and the check valve.

fd.2) For piping berwest the required check
valve and the globe or regulating valve, when re-
quired by Para [22.1.7(B), and inciuding sny bypass
piping up to the shutod valves in the bypass, the
vilue of £ shall be not [ess than the pressure res
quired to feed the beler,

(4.3} The § value used, except a8 perminted in
Parw 122.1.3(A.T), shall nor exceed that permitted for
the temperature of satursted steant at the maximum
ailowable working pressure of the boiler.

fA4) The value of P in the formula shall not be
taken at less than 100 paig (700 kPeg) for any condition
of service o material, and shall never be less than the
pressure required to feed the boiler,

fA.5) While the thickness given by the formuls is
theoretically ample to teke care of both bursting pres-
sure and materisf removed in threading, when sieal
pipe is threaded and wsed for foedwater piping under
pressure in excess of 100 pyig (700 kPag) with a water
tem peruture of 220°F (105°C) and over, it shall be seam.
less of a quality at least cquai to ASTM A 33 or A 106
and of a weight at [east equal 10 Schedule 80 pipe in
order to furnish added mechanical ywremgth, -

fA.6) When thresdet brass or copper pipe is used
(o these services and pressure-tempersture conditions,
it shall be in sccordance with pressure ind temperature
classification permitted for these materials by other
paragraphs of this Code and shafl have a wall thickness
at Jeast equal to that required for steak pipe of a corre-
sponding nominal size.

{A.7} In a forcad Sow steam generator with no
fixed steam and water ling, the vatue of P for feedwater
piping from the boiler 10 and including the required
s#op valve may be in accordance with the requirements
of Para. 132.1.18).

(A.8) For boilers having & water-heating susface of
not more than 100 sq ft (9.3 m?), the fead piping and
connection to the boiler shall tot be ymaller than ¥ in.
NPS. For boilers baving & water-neating sarface more
than 100 sq £t (9.3 m), the feed piping and conneciion
to the boiler shall nat be less than 34 in. NPS. :

122,14 "Blowoff Piping

{4} Blowoff piping is definad as a pipe connected fo
% boiler and provided with valves or cocks through
whi¢h the water in the boiler may be blown out under
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pressure, ¢xcepling drains such a3 are used on water
columns, gage glasses, of piping to feed-water regula-
tors, 2tc., used for the purposs of determining the oper-
ating condition of such equipment. Piping connections
used primarily for continucus operation, such as
deconcentrators on coatinuous blowdown systems, are
108 clasted as blowoffy; bat their pipe connections and
all firtings up to and including 1he first shutoff vaive
shall be equal at Jeast {0 the pressure fequirements for
the lowest sst presgure of any safety valve on the boiler
drum and with the corresponding saturated staam tem-
persture.

(B! Blowoff piping systems from wates spaces of a
boiler, up to and including the blowoff valve(s) of
¢ock(s) shall be designed in accordance with the follow-
ing.

(B.1}) The value of P 10 e used in the formulas in
Pare. 104 shall exceed the maximum alfowable working
pressure of the boiler by either 259 or 225 pai (1550
kPa) whichever is less, but shali not be lesy than 100
paig (700 kPag).

(8.2} The sllowsble siress value for the piping
materials shall oot exceed that perrnitted for the tem-
perature of saturaled steam at the maximum ailowable
working pressure of the boiler.

(23] Alf pipe shail be steel. Galvanized wrought
iron and gelvanized steel pipe and fittings shall not be
used for blowoff piping. When the value of # does not
sxceed 100 paig (700 kPag), the &ttinj shail be bronzs,
cast iron, mallesble iron, ductile iron, or steel. When
the value of P exceeds 100 psig {700 kPag), the fittings
shall be steel, and the thickness of pipe and Sitings shall
not be less thaa that of Schedute 80 pipe.

(B.4) When the value of P does not exceed 200 psig
(1400 kPag), the valves or cocks shall be bronze, cast
irom, ductile tron, or steel. For values of £ higher than
100 paig (700 KPag) bul not exceeding 200 paig {1400
kPag), the valves or cocks shall, if of cast iron, be equal
at leat 10 the requirements of the American National
Standard for Class 250 as given in Table 126.1 and il
of brontge, steel, of ductile iron construction, shall bs
equal 1o the requirements of the Standards as given in
Table 126.] or Parx. 121.2.6.

. {RS) For values of P higher than 200 paig {1403
kPag), the vaives or cocks shall be of stee] construction
equal at least to the requirements of the American
National Standard for Class 300 and shall conform to
the required American National Standards in Table
126.1 .

" {C} Each boiler exgept forted-flow steam generz-
tofs with no fixed steam and water line, and high tem.
perature waler boilers shal] have a bostom blawod pipe
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Eited with a valve or cock in direct connection with the
towest waler space practicable.

{1 All water walls and water screens which donot
drain back into the boiler, and 2l integeal economizers
shall be equipped with blowoff valves or cocks cone
forming lo the requireanents of Para. 121.1.7{C) or with
drain velves conforming to Para. 122.1.5,

(E) The minimumn size of pipe and filtings shall be
tin., and the maximum size shall be 234 in. The follow-
ing exceptions are parmitted.

(E!} For ministure doilers, the exception permit-
ted by Part PBM of Section 1 of the ASME Botler and
Pressure Yessel Code applies.

(E.2) .On bailers with 100 5q ft (9.3 m?) of heating
surface or less, the minimum siz¢ of pipe and fittings
may be ¥ in.

f£) The bottom blowof pipes of traction and/er
portable boilers shall have at least one stow or quick-
opening blowoff valve or cock conforming to the re-
quirements of Para 122.1.1{C.3). .

(G) The blowoll piping beyond the blowof valve(s)
described in Para, 122.1.4(B) is classified a5 nonboiler
external piping. lts requirements are given in Para.
122.2.

12215 Bailer Draing

{4} Ample drains shall be provided, where re-
quired, 'to permit complete drainage of all piping,
superheaters, waterwalls, water screens, integral econo-
mizers, high temperature water boilers, and all other
boiler components in which water may collect. Drain
or blowoff valves or cocks shall be provided as neces-
sary. All drain lines, including pips, fittings, and valves,
shall compty with the requirements for steam piping or
waler piping according to the service.

4./} Each superheater shall be equipped with at

least one drain 50 located as to most effectively provide
for the proper operation of the apparatus. |
' {42} Each high temperature water boiler shall
have a bottom drain connection | in. minimum pipe
size, fitted with a valve or cock in difect connection
with the lowest water space practicable. '

(8] When the valve or valves for waterwalls,
water screens, and integral economizers in Paras,
[22.1.5(A) and 122.1.4(D) are not intended for blo-
woff parpesss but are intended for use only as a drain
valye when the boiler is not under pressure, a single
shutoff valve is acceptable, provided it is a type that
can be locked in the closed position, or provided a
blank is inserted in 2 suitable flanged and bolted con-
nection located on the downstream side of the valve.
When such a single valve is used, it nsed not be de-
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signed specifically for blowef sersice bul shali be ade-
quate for the pressure and empérature conditions at
which the boiler eperates.

122,16 Boiler Externa! Piping — Miscellaneous
Systems

f4) Matenials, design, fabrication, examiration,
and erection of piping for miscellansous acoessories,
such as water Jevel indicators, water columns, gage
cocks, and pressure gages, shall be in accordance with
1he applicable sections of this Code.

fB) The value of P to be used in the Formulas in
Para. 104 shall be not fess than the maximum allowable
working pressure of the boiler except as provided by
Para. 122.L.1(B)-

{C}  Valve requirements for water level indicators
or water columns, special gage glass and gage cock
requirements, minimum line sizes, and special piping
configurations required specifically for cleaning, access,
or reliability shail be in accordance with Para. PG-60
of Section 1 of the ASME Boiler and Pressure Vessel
Cede.

122,17 Valves and Fittings, The minimum pres-
sure and tempesature rating for all valves and fttings
in steam, feedwater, blowaff, 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 shatl the pressure be
less than 100 psig (700 kPag), and for pressures not
exceeding 100 psig (700 kPag) in feedwater and blowoff
service, the valves and fittings shall be equal at least to
the requirements of the American National Standards
for Class 125 cast iron or Class 150 steel.

{4} Steam Srop Valves

(4.1} Each boiler discharge cutles, except salety
valve or safety relief valves, or reheater infet and outlet
connegtions 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 conveniznt and practicabls.
When such outfels are over 2 in. NPS, the valve or
valves used on the connection shall be of 1he outside-
screw-and-yoke fising-stem type so as to indicate from
adistance by the position of its stem whether it is closed
of open, and the wheel may be carried ¢ither on the
yoke or attached to the siem. A plug<ock-type valve
may be used provided the plug is held in place by a
guard or glang, the valve is equipped to indicate from
a distance whether it is closed or open, and the valve
is equipped with a slow-opening mechanisns, In the
case of 2 single boiler and prime mover installation, the
stop valve required herein may be emitted provided the
prime mover throttle valve is equipped with an indica-
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tor 1o show whether the valve is open or closed and is
designed to withstand the required hydrostatic pressure
et of the boiler,

{4.2)  When boilers are connected to a common
header, the connection from each boiler having & man-
bole opening shall be fitted with two stop valves having
an ample free-blow drain between then. The discharge
of this deain shall be visible to the operator while
manipulsting the valve. The stop valves shall consist
prefernbly of cne automatic nonreturn valve (set next
to the boiler) and a second valve of the outside-screw-
and-yoke type or twa valves of the outside-screw-and-
yoke type shall be used.

fAd3) When a second siop valve or valves i re-
quired, it shall have a pressure rating at least equal to
that required for the eapected steam temperanare and
pressure at the valve, or the pressure rating st least
equal to 359 of the lowat set pressure of any safety
valve on the boiler drum and for the expected tempera-
ture of the steam st the valve, whichever it greater,

(A4} All valves and fittings on sieam lines shalf
have & pressure rating of at Jeast 100 psig {700 kPag)
in sccordance with the applicable American National
Standard.

(B} Feedwater Falves

(2]} Except for high temperature water boilers
complying with the requirements of Para
[22.1.7(B.6) scd for forced-fiow steam generslors
with no fixed steam and water line complying with
the vequirements of Part. 122.1.7(B.7), the feed pipe
shail be provided with 2 chéck valve near the boiler
and a valveé or cock [see Parn 122.1.7(C.5)] between
the check valve and the boiler. When two or more
boiters are fed from a common source, there shall also
be a globe or regutating valve on the branch to each
boiler focated between the check valve and the source
of supply. A typical armangement is shown in Fig.
100.1.2(B}. Wherever globe valves are nsed on feed
piping, the inlet shall be under the disk of the valve
On gngle boiler-tartine unit installstions the boiler
feed shutoff valve may be located upstream from the
boiler feed check valve.

{8.2) When the supply line to a boiler is divided
into brasch (eed connections and all such connections
are equipped with stop and check valves, the stop and
check valves in the common source may be omitted,

(8.3} If a boiler is equipped with a duplicate feed
arangement, ezch such arrangement shall be equipped
as required by these rules,

(B 4) A combination stop-andcheck valve in
which these is oaly one seat and disk, and a valve
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stem is provided to close the valve when the stem is
screwed down shall be considered only as a stop
valve, and a check valve shall be installed as other-
wise provided

(B.5} Where an economizer or other fesdwater-
heating device is connected directly 1o the boiler with-
out intervening valves, the feed valves and check valves
required shall be placed on the inlet of the economizer
or feedwater-hearing device.

(B.4) The recirculating return line for a high tem.
perature water boiler shalf be provided with the same
stop valve, or valves, required by {B.1) above for the
main boiler outlet, The use of a check valve in the
recirculating return ling between the boiler and the
required stop valve, or valves, is optional. A check
valve shall not be 3 substitute for 2 stop valve

{B.7) A forced-flow steam generstor with no
fixed steam and water line shall be provided with a
foedwaler stop valve or vaives complying with re-
quirements of 122.1,%(B,1) through (B.6) above. This
stop valve and all piping between the vaive and the
boiler shatl conform to the rules of 1his Code. A
¢heck valve near the boiler or feed stop valve, and
within the soope of this Code, is ot mandstory pro-
vided a check valve, having 2 pressure rating 50 less
than the boiler injet design pressure, is ingtalled at
the discharge of the boiler foed pump or elsewhere
in the feedwater line between the feed pump and the
feed stop valve,

(C) Blowoff Valves

fC. 1) Straight-run globe valves of the ¢rdinary
type as shown in Fig. 125.1.7(C) sketch {1) and valves
of such types that dams or pockets can exist for the
collection of sediment shail not be used on such connec.
tions. .

(C2) Straightway Y-type globe valves as shown in
Fig. 122 1.3(C} sketch (2) or angle vaives may be used
in vertical pipes, or they may be used in horizoatal runs
of piping provided they are so constructed or installed
that the lowest edge of the opening through the seat is
atleast 25% of the inside diameter befow thie center line
of the valve. '

(C.J) Theblowof valve or valves and the pipe be-
tween them and the boiler shall be of the same size
except where 2 larger pipe for the return of condensa-
tion Is used, a8 provided in Para 122.1.N(C.3).

(C.4) On all boilers, except those usad for high
temperature wEler, traclion, and/or portabie purposes,
when the allowable working pressure excesds 100 psig
(700 kPag), each bottom blowoff pipe shall have two
slow-cpening valves, of one slow-opening valve and a

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




144 WISCONSIN ADMINISTRATIVE CODE

Ind 42

AN AMERICAN NATIONAL STANDARD
POWER PIPING

ANSIZASME BIL1-1950 EDITION
122.1.7-1222

2)

F16. 122.1.7{C}  TYPICAL GLOBE VALVES

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

{C.5) If a blowoff cock is used, the plug skall be
held in place by a guard or gland. The plug shall be
distinctly marked in line with the passage.

(Cd) A stow-opening valve is a valve which re-
quires at Jeast five 360-deg, turns of the operaling
mechanism to change from full-clesed to full-opened
and vice versa.

{C.7)  On a boiler having multiple blowoff pipes, a
single master valve may be placed on the common
blowoff pipe from the boiler, in which case enly one
valve on each individual blowoff is required. In such a
case ¢ither the master valve or' the individual valves or
cocks shall be of the stow-opening 1ype.

(C.8} Twa independent slow-opening valves, or a
slow-opening valve and a quick-opening valve or cock’
may be combined in ong body and may be used pro-
vided the combined fitting is the equivalent of iwo inde-
pendent slow-opening valves, or a slow-opening valve
and a quick-opening valve or cock, and provided fur-
ther that the failure of one to operate cannot affect the
operation of the other. o

(C.9) The bottom blowod pipes of every traction
and/cr portable boiler shall have at lzast gne slow-
opening or quick-opening blowoff valve or cock con-
forming 10 the requirements of Para. [22.1.2(C.3).

(C.16) - Only one blowofl valve, which shali be of a”

slow-opening 1ype, s required on forced circulation
and ¢lectric boiters having a normal waler content not
exceeding 100 gal (380 §).
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(D) Safety Valves

(D.1}  Safety vaives, relisf valves, and safety relief
velves shall conform to the requirements of Paras.
PG-61, PG-68, PG-69, PG-10, PG-71, and PG-72 of
Section [of the ASME Boilerand Pressure Vessel Code.
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1336 Presaure Rellef Piplng

. Preasure refief piping wathun the scope of this Code
skail be supperted to sustain reactzon forees, and shall
conform to the following requiréments.

12261 Plping to Presscre-Relieving Safety De-
vices, There shall bt no interverung stop valves be-
tween piping being protected and its protective device
or devices.

1226.3 Discharge Piping from Pressure-Relieving
Safety Dervices :

f4) There thail be no inrervening stop valve be-
fween the protective device or devices and 1he point of
discharge - :

(8) When discharging directly to the atmosphere,
discharge shall not impinge on other piping of equip-
ment and shall be directed away from platforms and
other areas used by personnel

(€} It it recommended that wdividual discharge
lines be used, but if two or more reliefs are com-
bined, the discharge piping shall be dusigned with
sufficient fow area 10 prevent blowout of steam or
other fuids,

Sectional aress of a discharge pipe shali not be less
than the full area of the valve cullets discharging
thereinto and the discharge pipe shall be as short and
straight as possible and so armanged a5 to aveid undue
stresses on the valve or valves.

() Discharge lines from pressure-rebieving safety
devices within the scope of this Code shall be designed
to facilitate druinage. -

(E)  When the umbrelia of drip pae type of connec-
tion 5 used, the discherge piping shall be so designed
as to prevent binding due to expansion movements

¢F}  Drainage shall b provided to remove water
collected above the safety valve seat.
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