INDUSTRY, LABOR & HUMAN RELATIONS m
Appendix A

APPENDIX A

The material contained in this appendix is for information purposes
only. Forms SBD-7678 and SBD-7679 are referred to in ss, ILHR 41,16
and 41,23, Forms SBD-6314 and SB-5204 are referred to in s. ILHR
41.41, Copies of these forms are available from the Division of Safety and
Buildings, P.0O. Box 7969, Madison, Wisconsin 53707,

Forms SB-190, R-1 and NR-1 are referred to in ss, ILHR 41.56 and
42,04. Copies of form SB-190 are available from the Division of Safety
and Buildings. Copies of forms R-1 and NR-1 are available from the Na-
tional Board, 10556 Crupper Avenue, Columbus, Ohio 43229,
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BOILER AND PRESSURE VESSEL
INSTALLATION REGISTRATION

Insta!tng Contractors shall prepare 1his
form in tripticate for sach boiler or
Feessure vesse! nstalled.

Distribute as folfoas:

WRITE: Send to:  Depaitment of Industry,
Labor & Human Relations.
Safely & Buildings Division
Box 7969, Madion, WIB3707

YELLOW: Send to oarsr. PINK: Installar’s copy.

STATE GFWISCONSIN
DEPARTMENT OF INDUSTRY, LAROR & HUMAN RELATIONS
SAFETY AND BUILDINGS DIViSiON

{Complete approprizte portion}

BOILER:
DPO‘HEH DHEATIRG DMINIATURE
DPHEMHE VESSEL

DNEW DUSEO

TANE OF USEA OR GATER: LOCATION OF IRSTALLATION:
| STREET ADDRESS: WIS REGISTAATION KO= HATIONAL B0ARUKD-
MFR SERIAL RO OTHEA RO
URE OF INSTALLER: DATE:
STAEET ADDRESS: |mv: Is-m-re: ZIP CODEr

SBDE114 IR, 37851
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URCTARRIRNGR ™" POWERPIPING INSTALLATION S Do o
REGISTRATION Kiaiion, 0 53707
(608) 256-4

Instailing Coniractor must prepare Lhis document for copy distribution as follows:

White-  Serd to Department of industry, Labor and Human Refations, Safety 2nd Buildings Division, P.O. Box
7369, Madison, W1 53707, of City of Milwaukee, if applicable,

Yellow.  Send toowner.
fink - Retain for file.

System Description
User or Owner's Hame lngtalling Contractor's Name
Street Address Sueet Address
City, State, Zip Code City, State, Zip Code
Tnstallation Designed 2y Authonzed inspector
Employed By
Datelrspacied Cert. No.
Safety Valve Se10ngs - Power Source Capadity
1.
2.
3.
PSiG

Maximum Adlowable Pressure

Teat Pressure

ate Tested

Lcertify this system wasinstalled and tested in a<cordante with ILHR 41.46 of the Wisconsin Adminlstrative Code.
Date Installation Completed | Instatler’s Signature and Title

SB0-5704 (L 12.93)
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82
Appendix A

WISCONSIN ADMINISTRATIVE CODE

State of Wisconsin WELDED REPAIR Safeby & Puildings Divisien
Departeent of Industry, P.0. Box 7969
Labor and Fuzman Pelations RECORD Madison, Wiscosnin 53707

Bepair conpleted oni
[ pewser Boiler [ Beating Boiler
[ Pressure Vessel [} Miniature Foiler

Hanufacturer:

Telephone: (608} 266-150%

Wiseonsin Reg. Kot

Kational Board Koi

Serial No1 . . .

Other Fo1 . . . .

¥OOK_COMELETED 8Y3

IN THE PLANT.OF%

Kamet

OsmerTs Kames

Street Address

Lecation of Fepairg

City/Town/Villagat 2ip Codez

Fepair Progranm Not

Description of Repair - attach additional page
(use roverse side of this page for sketeh}

If peededt '

Hydrostatic Test PST

KDE

Repalr made in accordance with the raquirsrents of the Wisconsin Departzent of Industry,
Labor and Human felaticns, Hisconsin Adninistrative Code Chapters B1-352,

The welding waa completed by

,who has met the test

requireszents of Chapters B1-42,

¥elding procedura speelficaticen:

Contractor rep. signature:

Dateds

I, the undoraigned, have irapected the work deseribed In this report and state that this
work, to the best of ny knowledge and belief, has been done in accordance with the
requirezents of ¥Wis, Adm, Code Chapters ILHR ¥1-32, By signing thiz certificate, reither
the inapector ror his eapleyer makes any warranty, expressed or ieplied, concerning the
work degeribed in this report. Furthercore, nelther the inspector nor hiasher empleyer
shall be liable in 2ny mamner for any personal injury or property dazage or & loss of any
kird arising fron or connected with thils inapection, The only excephbion is for such
liability that eay be provided in an Insurance peliey which the inspector's imsuranca
company may issue for the pbjeat, and then only in accordance with terss of that poliey.
Authorized Inspector Sigraturs: Cert, Fo: Ezployed By: Tatedt

BE-T0(N,01/87)
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FORM A1, REPORT OF WELDED 01 REPAIR OR (0 ALTERATICN
as raquired by the piovlsions of The Natlonal Board Inspection Code

1. Work performed by

a4 of reza or MR o wraTERer] FO ra, lobro, 18}
[Feerers
2 Oarer __
rad
ik -
3. Locaticaof insta®atlon
vite
0]
4, Usitidentification_ Namaoforiginal manufacturen
Bare, gressan iy
5 Mantitying moss _
Friuseanal 5 Npiosl Beard ra) [ZE=r=Te frted Gew BT
& iption of wore L
foma ack, sepEate stert & ARl FeceasaT)
Fressuralest ifappied pst
7. Remarks: Atlached ara Maaufativters’ Partial Data Raports propary Ientifisd and signed by Authoeized Inspeclors for the foliontng
ems of this reporl: » —

Fama of FEL 22 frmies, v rame, id ety g 95

CEATIFICATE OF COHPLL&NCE’
Tha undarsigasd certifies Ihat tha staternanls mada In s reporl are comect aad that 2'l desiga, maleral, construttion, 3nd workmanship

Eal it - conterm o tha Nationat Boasd Ingpeciion Cods.

YT
Cerlificats of Authiaization na. tousathe syrholesplres 19
Oste_ Y9 . Blgrad_

Trar o A Gad )

CERTIFICATE OF INSPECTHON

Tha undarsigned, hotding a valid Commizs'on Isdusd by The Hatlons! Baard of Boltar and Prassure Vessel laspeclors = centiticate of ot
patency H8usd by th stats or province of whd evployed by —_—
of has Inspected tha work desorbed in ks datareporton . 19_____andstalathatlo
tha tst of my kros’edgs arg bevaf this work has bean do7a In aceordsnca with the National Board Inspettion Ced2,

By signing IS carbificate, reithar the uidersigned ror my emplapd makes any warranty, expressed or implisd, concering tha mork
daserted In M8 report Furtharmors, raither (ha undersigned mr my eTeMyee sha¥ ba Fabla bn any manner for 2y persandd infury,
property damage or foss of any kind aristag frem of consected with This Inspaction, except such Ealifity &8 may b2 provided I a poTioy ol in-
Suranca which 1hs undersigrads lsurance comrddany may 155u2 upon 535 obiest and then only b accordance with the terms of sa'd pathey.

Date 39 .. Slgned Commisslons.
AL AR e al Boad frel ardonew sl vah folv. 1 ma)

NAGS
This torm may ba oblatned from The Halionsl Boerd of BoTez and Prosswa Vesse? lnspsotors, 1056 Crupper Ava, Columbus, OH 43208 Pecd
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FORM NA-t REPORT OF REPAIR O MOQDIFICATION 1) OR INSTALLATION OF REPLACEMENT(S) O
TO HUCLEAR COMPORENTS AND SYSTEMS IN NUCLEAR POWER PLANTS

1. Work performad by

] Freet Goaninaron s 2.0, 0o fof ra. s
ey
2. Owrat .
o)
(=T
3 Hare, address and Manntication of rugtear pomar padt
4. Wentfication of system
5. & IgeabfRatan of corponent repaired, modified of replazed
b NaTaof
¢ k2atityIng nos.
e ) Mari B9 ral tusPerenat ra) =3 B b
6 Appicabla zectionith... o oo OTASME Code, 15 eFtinn addenda, CodeCasa,

7. Designresponabiities
& Tesis conducted: tydeostatie O poesratic B deslga preasore U EXESSUTD. (18
'3 ition of work

FAL O ST 41k Of SAXIChiE ) 3G P o propary Hemred

10. Rerrarks:,

CERTIFICATE OF COMPLIANCE
Wa certify 1hal tre v'ateTants made i (N3 repert are correcl and that 23 design, material ard warkmanship on this

conferms 1o ke appfoats s2ction of the ASME Code. FARA% FOBTLITAN Of pacaTS

Cerlificate of Authorizatmane _ tousstha “NR staTpespires 19

Slgnad. I
s arormed mps g o (2

CERNFICATE OF INSPECTION

1, 1he wder signed, bo'ding @ vaid commission issued by The National Board ot So%er and Pressure Vessdl baspectors, and certificate of com-
petency Issued by the statecrpravincaol st emplupid by

ol _haead d the repa'r, maditication or replssemant descrbas i this report
o 19 a=g 5'ate Lthat [0 the basl of my knox’edsa &7F belief, INTS repar, moificatlen of rep’scemant has boen mads or
construsted B atordancs with Sgelion X6 ard Section 1t of the ASVE Coda ad tha Nationa) Badrd rulzs a8 g2fined In the pubrications
HB-E5 and NB-102, cotrend editions. By signing 1M's certificate, rether the Inspaclor nor his employer rmates any warranty, exprassed of bn
phed, 3 the repair, o 3 9F rep { d2snrbrid in this report. Furthermore, neither the Inspechor nor his employer shal
ba Fab'e i any manser Tor ey parsonal infuly or properly danaza of 3 koss of 24y kind arisiig fram or connacted with this inspaction,

bate. 19 Signed Comrlssions.
Umorzed Pazedian (a1 B2 12 Pl evIFsETE TN FEE 0 provect and nmte)
This Jotm may ba obteined drom The National Boerd of BoTer ared Pressuse Vesael dnapeclors, 1055 Crupper Are, Cohsmbus, OR 43223
ST
Far 4
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EXCERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTIONI
POWER BOILERS

1980 EDITION

Register, February, 1990, No, 410
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PREAMBLE

Thig Code covers rules for construction of power boilers,’
electric boilers,? ministure boilers® and high-temperature
water boilers® to be used in stationsry service and includes
those power boilers used in locomotive, portable, and
traction service. Reference to a paragraph includes all the
subparagraphs and subdivisions ynder that paragraph.

The Code does not contain rules to cover all details of
design and tonstruction. Where complete details are not
given, it is intended that the manufacturer, subject to the
approval of the Autborized Inspector, shall provide details
of design and construction which will bs as safe as otherwiss
pravided by the rufes in the Code,

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

Supetheaters, economizers, snd other pressure party
conntcted directly to the boiler without Intervening valves
shajl be considered as parts of the boiler proper, and their
construction shall conform (o Section I rules.

Boiler external piping shall be considered as that piping
which beging where the boiler proper terminates at:

fa) the Arst circumferential joint for welding end conneg-
tions; or

(D) the face of the first flange in bolied Ranged connec-
tions; or

fc} the frse threaded jolnt in that type of connection; and
which extends up to and including the valve or valves
required by this Code.

ASME Code Certification (Including Data Porms ard
Code Symbol Stamping), and/or inspection by the Autho-
rized Inspector, when required by this Code, is required for
the boiler proper and the boiler external piplog.

Construction rules for materials, design, fabrication,
installation, and testing of the boiler ¢xternal piping are
contained in ANSI B31,1—Power Piping. Piping beyond the

YPawer boiler—a boiler in which steam or other vapor is generated
1t a preasure of more than 13 psi (100 kPa).

3Blpctric boderw—a power boiler or a high-temperature water boiler
in which the source of heat s edectricity,

IMiniature boiler—a power boder or a high.temperature waier
boiler in which the fimits specified in PMB-2 are nof ¢xceeded.
SHigh-temperature water boiler—a watse boiler intendsd for
operation 8t pressures in excess of 160 psi (1100 kPa) andfor
temperatures In excess of 250°F (121°C).

Register, February, 1990, No. 410

valve or valves required by Section [ i3 not within the scope
of Section I, and it is not the intent that the Code Symbol
Stamp ke applied to such piping or any other piping.

The material for forced-circulation boilers, boilers with no
fixed steam and water ling, and high-temperature water
boilers shall conform to the requirements of the Code, All
other requirements shall alse be met ¢xcept where they relate
to special features of construction tade necessary in boilers
of these types, and 10 accessories that are mandfestly not
needed or used in connmection with such boilers, such as
water gages, water columns, and gage cocks.

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

A pressure vessel in which steam s generated by the
application of heat resulting from the combustion of fusl
{solid, liquid, or gasecus) shall be ¢lassed as a Bred steam
boiler,

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

() Vessals known as evap s ot heat exch

(B) Vessels in which steam is generated by the use of heat
resulting from operation of a processing system containing a
number of pressure vessels such as used in the manufacture
of chemical and petrofeum products.

Unfired steam boiflers shafl be constructed under the
pravisions of Ssction 1 or Section VHL

Expansion tanks required in connection with high-4emper-
ature water boilers shall b constructed to the requirements
of Section [ or Section YIIE

A pressure vesse] in which an organke fluid is vaporized by
the application of heat resulting from the combustion of fuel
{solid, liquid, or gaseous) shall be constructed under the
provitions of Section I, Yessels in which vapor is generated
incidental ¢o the cperation of a processing system, contain.
ing a number of pressure vessels such as used in chemical
and petroleam manufacture, are not covered by the rules of
Section L.
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PART PG
GENERAL REQUIREMENTS FOR ALL
METHODS OF CONSTRUCTION

GENERAL
PG-1 SCOPE

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

PG-2 SERVICE LIMITATIONS

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

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

(b) high-temperature water boilers intended for
operation at pressures exceeding 160 psig (1100 kPa
gage) and/or temperatures exceeding 250°R (121°C).

2.2 For services below those specified in PG-2.1 it
is intended that rules of Section 1V apply; however,
boilers for such services may be constructed and
stamped in aceordance with this Section provided all
applicable requirentents are met,

23 Ttis not the intent of these rules to cover coil-
typs bot water boilers without any steam space where
water flashes into steam when released through a
manually operated nozzle for cleaning machinery,
equipment, buildings, ete., unless one of the following
Hmitations is exceeded:

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

{b) nominal water containing capacity not exceed-
ing 6 gal (23 I);

{c) water temperature not exceeding 350°F (177°C);

(d} steam not generated within the coil.

Steam cleaners exempt by this classification shall be

provided with adequate safety relief valves and
controls,

BOILER EXTERNAL PIPING
AND BOILER PROPER
CONNECTIONS

OUTLETS AND EXTERNAL
PIPING

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

582 Boller External Piping Connections to Boil-
ers, All boller external piping connected to a boiler for
any purpose shall be attached to one of the types of
joints listed in PG-59.1.1.1, PG-59.1.1.2, and PG-
59.1.1.3.

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

PG-58

583,10 The steam piping connected to the boiler
drum oz to the superheater outlet header shall extend
up to and including the first stop valve in each
connection, except as required by PG-58.3.2. In the
case of & single boiler and prime mover installation,
the stop valve required hereln may be omitted provid-
«d the prime mover throttle valve i3 equipped with an,
indicator to show whether the valve is open or ¢losed
and is designed to withstand the required hydrostatic
pressure (est of the boiler.

58,32 When two or more boilers are connected
to a common steam header, the coanection from ¢ach
boiler having a manhole opening shall be fitted with
two stop valves having an ample free-blow drain
between them. The boiler external piping includes all
piping from the boiler proper up 1o and including the
second stop valve and the free-blow drain valve.

Register, February, 1990, No. 410
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Flig. PG-53.3.1 SECTION 1 — POWER BOILERS
VENTS AND
INSTRUMENTAT:ON
1
SINGLE INSTALLATION $8-T
= ==Pgeet | pg-a3.3.¢
Pa-58,3.2
MULTIPLE INSTALLATION I
COMUOH HEADERE. - 1 o
i m"‘” STEAN DFUR M Dl LEVEL INDICATORS P3- 80
SATURATED DRAIN == .
- SURFACE BLOW
CONTROL OEVICE Y po-19.37 o= | CONTINUOUS
PG -60 - £ OW
- = | CREMICAL FEED
VENT THLET HEADER DRUN SAMPLE

— $00T BLOWERS PG-84.5
o — SIHGLE INSTALLATION

MAW STEAN
G-58.3.1

VENT
N'“"%J _r S00T BLOWERS Pa-68%
HOT REHEAT s A

aF “;ﬁf
COLD REMEAT e o
CRAMN

FO-38.37

mmu B
#G-53.3.2 == MULTISLE INSTALLATION

= n = SIHGLE SOILER
REGULATING YALVE

BOMLER HA — — TW0 CR MORE BO1LERS
BOILER O, 2 FEO FROM A COMUGN
St A= 4 SOURCE

REGIRATING VALYE

)

BLDW-OFF
SIMGLE AND MULTIPLE
INSTALLAT:ONS

FEEDWATER SYSYENS
PG-38.3.3
]

[
m
:
i
12
-
1
-
"
)

PG-28.37

ADMIRISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

Bollar Praper — The ASME Boller and Presauce Vesss Code (ASME BPVC)

haa totad sdmintetrative |utisdiction and technicel responsibllity (refer 1o

Section | Praamble, fourth parsgraphl,

G Bofler Extemial Pipinq and Joint— The ASME BPYC hes total sdministra-
tve jurisdict datory cartification by Code Symbol stamping, ASME
Data Forma, snd Authorized inepection} of Botler Extermnal Piping and Joint
The ASME Section Committas B31.1 has been smignad techiniaal respancibility,
{Reter w0 Section | Presmbie, fifth, sixth, sand mventh parsgrechs snd ANSHASME
B31.1 Sc0p4, parsarsph 100.1.2.A.) Apolicabla ANSI/ASME 831.1 Editions snd
Addende sre refersnced in Section I, PG-B33.

Q= em == Non-Bollr Externsl Piplog and Joint — Not Section | jurbsdkition (e soplicatie
ANSIASME 831 Codal.

F1G. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING — ORUM TYPE BOILERS

Register, February, 1990, No. 410
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GENERAL REQUIREMENTS Fig. PG-58.3.2

Turbine valve or
coda stop vatve

PG-£8.3.1
Superhaster
———i—e T Turbine

== Togquipmant

e et

|
Rehastar 1
|
Convention {
and radiant - — I
ition Start-up tystem L-L
may Yary to suit ,f ~
boiler manufactures
f I Condensr
1
A\, '
St
—— ™~

o r__\:/\Boiierfeod pump
M-W--""}-____L'\ \)‘/
~.’ /
Alrarontes -
PG-53.3.6

ADMINISTRATIVE JURISDICTION & TECHNICAL RESPONSIBILITY

——e—  Boiter Proper — The ASME Boilat and Pressure Vessel Code {ASME BPYC)
has lotal administrative jurisdiction and technlcsl responsibility {refes to
Section | Freambte, fourth paragsaph),

Qo= Boilar Extérnal Piping and Jolnt — The ASME BPVC has tots’ administra.
tive jurisdiction [mandatory cantification by Code Symbol stamping, ASME
Date Forma, and Authorited Inspection) of Boiler Externsl Piping and Joint,
The ASME Saction Commitie# B31.§ has been sstignad technlcal respansibiiity.
[Rafsr ta Section [ Préamble, fifth, 3xth, and taveath paregraphs and ANSI/ASME
B35.1 Scopw, parsgriph §00,1.2.A.) Applicable ANSIJASME B31.,1 Editioos sad
Addends aré referenced In Seetion |, PGE8.3.

On= == = Non-Bollar Externs) Piping and Joint — Not Ssction | Juridketion {sse applicable
ANSHASME B3 1 Codal.

FIG. PG-58.3.2 CODE JURISDICTIONAL LIMITS FOR PIPING — FORCED-FLOW STEAM GENERATOR WETH
NO FIXED STEAM AND WATER LINE

Register, February, 1990, No. 410
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PG-53.3.3-PG-59.1.3

5833 Tho feedwater piping for all boilers,
except high-temperature water boilers and forced-Bow
steam generators complying with PG-58.3.5, shail
extend through the required stop valve and vp to and
including the check valve except as required by PG-
58.3.4. On a single boiler-turbine unit instaltation the
boiler feed shutoff valve may bs located upstream from
the boller feed check valve.

If a feedwater heater or heaters meeting the
requirements of Part PFH are installed between the
required stop valve and the boller, and are fitted with
isolation and bypass valves, provisions must be mads
to prevent the feedwater pressure from excesding the
maximum sllowable working pressure of the piping or
feedwater heater, whickever is leas. Control and
interlock systems are permitied in order to prevent
overpressure.

$8.34 When two or more boilers are fed from a
common sourcs, the piping ahall be up to and
including a globe or regulating valve located between
the check valve required in PG-38.3.3 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-
styeam from the regulating valve and the shutoff valve
in the bypass,

58.3.5 The feedwater piping for a forced-flow
steam generator with no fixed steam and water ling
may terminate up to and including the stop valve near
the boiler and omitting the check valve near the boiler,
provided that a check valve having a pressure rating
00 lesy than the boiler inlet design preasure is installed
at the discharge of the boiler feed pump or elsswhere
in the fexline between the feed pump and the feed
stop valve. If the feedwater heater(y) is fitted with
isolation and bypass valves, the applicable require-
ments of PG-58.3.3 muat be met,

38,36 The blowoff piping for all boilers, except
forced-flow steam generators with no fixed steam and
watertine, high-temperature water boilers, and thoss
wseil for traction and/or portable purposcs, when the

ailowsbie worldng pressure exceeds 1007pad (690 kPs)

shall extend through and including the second valve,
The blowoff piping for all wattion and/or portable
boilers and for forced circulation and slectric boilers
having a normal water content not exceeding 100 gal
€380 1) are required {0 extend through only one valve.

$83.7 The miscellancous piping shall include
the piping for such jtems as drains, vents, surface-
blowoff, steam and water piping for water columns,
gage glasses and pressure gages, and the recirculation
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return ling for & high-temperaturs water boiler. When
a drain is not intended for blowoff purposes {(when the
boiler is under pressure) a single valve is acceptable,
otherwiss two valves in series are required except as
permitted by PG-58.3.6.

$83.8 Welded piping in PG-58.3.1, PG-38.3.2,
PG-58.3.3, PG-58.3.4, PG-58.3.5, PG-58.3.6, and PG~
58.3.7 is also subject to the requirsments of PG-104
for proper Code certification,

PG-59 APPLICATION REQUIREMENTS

FOR THE BOILER PROPER

501 Common to Stesam, Feedwater, Blowoff, und
Drain Systems
$9.1.1 Qutlets of a boiler to which piping is to
be attached for any purpose, and which piping comes
within the Code requirements, shall meet the require-
ments of PG-39 and shall ba:

59.1.L1 A tapped opuing.

59.1,1.2 Bolted flanged joints including those
of the Yan Stone type.

$9.1.1.3 Welding ends of the butt or socket
welding type.

59.1.14 Piping within the bofler proper may
be sxpanded into grooved holes, seal welded if desired.
Blowof piping of firetube boilers shall be attached by
thresding into a lapped opening with a threaded fitting
or valve at the other end if exposed to products of
combustion, or by PG-59.1.1.1 or PG-59.1.1.2 if not
50 exposed (see PFT-49).

5912 Steam Mains, Provisicns shall be made
for the expansion and contraction of steam mains
connected to boilers, by providing substantial anchor-
age at sujtable points, so that thers thall be no undue
strain transmitied to the boiler. Steam reservoirs shall
be used on steam mains when heavy pulsations of the
stzam currents causs vibration of the boiler shell
plates.

£9.13 Figure PG-59.1 illustrates & typleal form
of commection for use on boiler shells for passing
through piping such as feed, surface blowof connes-
tions, etc,, and which permits the pipes’ being thread.
ed in solid from both sides in additica to the
reinforcing 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 where both
interpal and external pipss making a continrous
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FIG. PG-59,1 TYPICAL BOILER BUSHINGS

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

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

59.3 Regafrements for Blowoff Piplag

59,31 A blowoff as required herein is defined as
a pipe connection provided with valves located in the
external piping through which the water in the boiler
may be blown out under pressure, excepting drains
such as are used on water columns, gage glasses, or
piping to feedwater regulators, etc,, used for the
purpose of determining the operating condition of
such equipment. Piping connections used primarily for
continuous operation, such as deconcentrators on
continuous blowdown systems, are not classed as

blowoffls but the pipe connections and all fittings up to
and including the first shutoff valve shall be equal at
[east to the pressure requirements for the lowest set
pressure of any safety valve on the beiler drum and
with the corresponding saturated-steam temperature.

£8.32 A surface blowofl shall not exceed 234 in.
pipe size, and the internal pipe and the terminal
connection for the external pipe, when used, shall
form a continuous passage, but with clearance be-
tween their ends and arranged so that the removal of
either will not distuch the other. A properly designed
steel bushing, similar to or the equivalent of those
shown In Fig. PG-59.1, or a Banged connection shall
be used,

59,33 FEach boiler except forced-flow steam
generators with no fixed steam and waterline and
high-temperature water boilers shall have a bottem
blowaff outlet in direct connection with the lowsst
waler space practicable for external piping conforming
o PG-58.3.6.

5934 All water walls and water screens which

do not drain back into the boiler, and all integral
economizers, shall be equipped with outlet conneg-
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tions for a blowofl or drain line and conform 1o the
requirements of PG-58.3.6 or PG-58.3.7.

5935 Hxcept as permitted for miniature boilers
in Part PMB, the minimuem size of pipe and fittings
shall be | in., and the maximum size shail be 2% in,,
except that for boilers with 100 sq £t (9.3 m®) of
heating surfsce or less, the minimum size of pipe and
fttings may be % in.

59.3.6 Condensats return connections of the
same sizs or larger than the sizo herein specifisd may
be used, and the blowolf may be connected to them. In
such cass the blowoff shall be g0 located that the
connection may be completaly drained

5937 A bottom blowoff pipe when axposed to
direct furnace heat shall be protected by firebrick or
other heat resisting material which is so arranged that
ths pipe may ba inspected.

5938 An gpening in the boiler setting for a
blowodl pips shalt ba arranged to provide fres expan-
sion and contraction.

594 Drains

59401 Ample drains shail be provided where
required to permit complete drainage of all piping,
superheaters, waterwalls, water screens, integral econ-
omizers, high-temperature water boilers, and all other
beiler components in which water may collect, Piping
shall conform to the requirements of PG-58.3.6 or
PG-58.3.7.

594.L1 Bach supecheater shall be equipped
with at least one drain so Jocated as to most efectively
provide for the proper operation of the apparatus,

594,12 Bach high-temperature water boiler
shall hava a | in. minjmum pipe size bottom drain
connection in direct connection with the lowest water
space practical for external piping conforming to PG-
58.3.7.

9.5 Hequirememis for Valves and Flitings, The
following requirements apply to the use of valves and
fittings In the boiler proper.

59,51 Steam Stop Valves

59511 If ashutoff valve is used between the
boiler and its superheater, the safety valve capacity on
the boiler shall comply with the requirements of PG-
67.2 and PG-70, except as provided for in PG-
59,5.1.2, no credit being taken for the safety valve on
the superheater, and the superheater must be equipped
with safety valve capacity as required by PG-68. A
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stop valve I8 not required at the inlet or the outiet of a
reheater or separately fired superheater,

59.5.1.2 When stop valves are inatalled in the
water-steam How path between any two sections of a
forced-fow sieam generator with no Axed steam and
waterling, the safety valves shall sadafy the require-
ments of PG-67.4.4.

DESIGN AND APPLICATION

PG-60 REQUIREMENTS FOR
MISCELLANEOUS PIPE,
YALVES, AND FITTINGS

Piping referred to In this paragreph shatl be
designed in accordancs with the applicable require-
ments of ANSI B3L.1.

60,1 Water Lavel Indicutors

60.1,1 Fach boiler, except forced-flow stesm
generators with no fAxed steam and waterline, and
high-temperature water boilers of the forced circuls-
tion type that hava no steam and waterline, shall have
at lezst one water gage glass. Boilers opersted at
pressures over 400 pat (2300 kPa) shall bs provided
with two water gage glasses which may be connected
to 4 single water column or connected directly to the
drum,
Two independent remote level indicators may be
used instead of onte of the two required gage glasses for
boiler drum water level indication in the case of power
boilers with all dnun safety valves st at or above 500
pai (6200 kPa), Whea both remote level indicators are
in reliable operation, the gage glass may be shut off but
shall be maintained in serviceable condition.

When the direct reading of gnge glass water fevel ia
not readily visible to the operator in his working area,
two dependable indirect indications shall be provided,
cither by transmission of the gage glass image or by
remote level indicators,

The lowest visible part of the water gage glass shail
be at least 2 in. (5] mm) sbove the lowest permissible
water lavel, at which level there will be no danger of
overheating any part of the boiler when in cperation at
that favel When remote level indication is provided
for the operator In Heu of the gage glase, the same
minimum level referenca shail be clearly marked,

Connections from the boiler to the remots level
indicator shall be at least % in. plpe size to and
including the isolation valve and from there to the
remote level indicator at least % in, (I3 mm) O.D.
tubing. These connections shail be completely inde.
peadent of other connections for any function other
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than water level indication, For pressures of 400 psi
(2800 XPa) or over, lower connections to drums shall
be provided with shields, sleeves, or other suitable
means to reduce temperature differentials in the shells
or heads.

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

60.1.4 Boilers of the horizontal firetube type
shzll be so szt that when the water i3 at the lowest
reading in the water gage glass, there shall be at least 3
in. (76 mm) of water over the highest point of the
tubes, flues, or crown sheets.

60,15 Bollers of Jocomotives shail have at least
one water glass provided with top and bottom shutoff
cocks and lamp, and two gage cocks for boilers 36 in.
(910 mmy} in diameter and under, and three gage cocks
for boilars over 36 in. (910 mm) in diameter.

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

‘The bollom mounting for water glass and for water
column if used must extend not less than 13 in. (38
mm)} inside the boiler and beyond any obstacle
immediately above it, and the passage therein must be
straight and horizontal.

Tubular water glasses must be equipped with a
protecting shiefd,

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

Bach water gage glass shall be equipped with a top
and a bottom shutoff valve of such through-fiow
construction as to prevent stoppage by deposits of
sediments. If the lowest valve is more than 7 ft (2,1 m)
above the floor or platform from which it is operated,
the operating mechanism shall indicate by its position
whether the valve is open or closed. The pressure.
temperature rating shall be at least equal to that of the
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fowest set pressure of any safety valve oa the boiler
drum and the corresponding saturated-steam tempera-
fure.

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

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

60.2 Water Columng
60.2.1 The water column shail be 50 mounted
that it will maintain its correct position relative to the
normal waterline under operating conditions.

60,2,2 The minimum size of pipes connecting
the water column to a boiler shall be 1 in, For
pressures of 400 psi (2800 kPa) or over, lower water
column connections to drums shall be provided with
shields, sleeves, or other suitable means to reduce the
effect of temperature differentials in the shells or
heads. Water glass fittings or gage cocks may be
connected directly to the boiler, ’

60.2.3 The steam and water connections to a
water column or a2 water gage glass shall be such that
they are readily accessible for internal inspection and
cleaning. Some acceptable methods of meeting this
requirement are by providing a cross or fitting with a
back cutlet at each right-angle turn to permit inspec-
tion and cleaning in both directions, or by using pipe
bends or Oitings of a type which does not leave an
internal shoulder or pocket in the pipe connection and
with a radius of curvature which will permit the
passage of a rofary cleaner, Screwed plug closures
using threaded connections as allowed by PG-39.5.3
are acceptable means of access for this inspection and
cleaning. For boilers with all drum safety valves set at
or above 400 psig (2800 kPa), socket-welded plugs
may be used for this purpose in lisu of screwed plugs.
The water column shall be fitted with a connection for
a drain cock or drain valve to install a pipe of at least
3 in. pipe size to the ash pit or other safe point of
discharge, If the water connection to the water column
has a rising bend or pocket which cannot be drained
by means of the water-column drain, an additional
drain shall be placed on this connection in order that
it may be blown off to clear any sediment from the
pipe.

6024 The design and material of a water
column shall comply with the requirements of PG-42.
Water column made of cast iron in accordance with
SA-278 may be used for maximum boiler pressures
not excesding 250 psi {1700 kPa). Water columns
made of ductile iron in accordance with SA-395 may
be used for maximum boiler pressures not excesding
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F1G. PG-60 TYPICAL ARRANRGEMENT OF STEAM
AND WATER CONNEGTIONS FOR A WATER
COLUMN

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

6023 Shutof valves shall not be used in the
pipe connections between a boiler and a water column
or between a boiler and the shuteff valves cequired for
the gage glass (PG-60.1.6), unless they are either
outside-screw-and-yoke or level-lifting typs gate valves
or stopcocks with lever permanently fastened thereto
and marked in line with their passage, or of such other
through-flow construction as to prevent stoppage by
deposits of sediment, and to indicata by the position of
the operating mechaniam whether they are in open or
closed position; and such valves or cocks shall be
locked or sealed open. Where stop cocks are nsed they
shall be of & type with the plug held in place by 2
guard or gland.

60.2,6 No outlet connections, except for damper
regulator, feedwater regulator, drains, steam gages, or
spparatus of such form as doss not permit the escaps
of an apprecisble amount of steam or water therefrom
shall be placed on the pipes connecting a water
column or gage glass to a boiler.

0.3 Gage Glasa Connections

60.3,1 Gage glusses and gage cocks that are
required by PG-60.1 and PG-60.4 and are not
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conneeted directly to a shell or deum of the boiler,
shall be connected by one of the following methods:

60.3,1,1 The water gage glass or glasses and
gage cocks shall be connected to an intervening water
column.

603,12 When only water gage glasses are
used, they may bs mountsd away from the shell or
drum and the water column omitted, provided the
following requirements are met:

603,121 The top and bottom gage glaws
fittings are aligned, supported, and sscured 3o as to
maintain the alignment of the gage glass; and

603,122 The stcam and water connections
are not less than 1 in. pipe size and each water glass is
provided with a valved drain; and

60.3.1.23 The steam and water connections
comply with the requirements of the following PG-
60,3.2 and PG-50.3.3.

60.3.2 The lower edge of the steam connection
to a water column or gage glass in the boiler sheil not
be below the highest visible water level in the water
gage glass, There shall ba no sag or offest in the piping
which wil! permit the accumulation of water,

60.3.3 The upper edge of the water connection
to a water column or gags glass and the boiler shall
not be above the lowest visibls watar level in the gage
glass, No part of this pipe connection shall ba above
the point of connection at the water column,

60,34 An acceptable atrangement is shown in
Fig. PG-60,

60.4 Gage Cocks. Each boiler (except those not
requlring water level indicators per PG-60.1,2) shail
have thres or more gage cocks located within the
visible length of the water plass, except when the
boiler has two water glasses located on the same
horizontal lines,

Boilers not over 36 in. (910 mm) in dlameter in
which the heating surface doss not sxcsed (00 3q fi
(9.3 m%) need have but two gage cocks.

The gage cock connsctions shall be not leas than %
in pipe size.

0.5 Water Froats. Bach boiler fitted with a water
jacketed boiler-furnsce mouth protector, or similar
appliance having valves on the pipes connecting them
to the boiler shall have these valves locked or sealed
open. Such valves, when used, shall be of the straight-
way typ-
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60,6 Pressure Gages

60.6,1 EBach boiler shall have a pressure gage so
focated 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 connscted to the steam space or to
the water colurnn or its steam connection, A valva or
cock shall be placed in the gage connection adjacent to
the gage. An additional valve or cock may be tocated
near the boiler providing it is locked or sealed in the
open position. No other shutoff valves shall be located
between the gage and the boiler. The pipe connection
shall be of ample size and arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connection shall contaln a syphon or equivalent device
which will develop and maintain a water seal that will
prevent steam from entering the gage tube, Pressure
gage connections shall be suitable for the maximum
allowable working pressure and temperature, but if the
temperature exceeds 406F (208°C), brass or copper
pipe or tubing-shall not be used. The connestions to
the boiler, except the syphon, if used, shall not be less
than % in, standard pipe size but where steel or
wrought iron pipe or tubing is used, they shail not be
less than 1% in. (13 mm) inside diameter, The
minimum size of a syphon, if used, shall be ¥ in. (6
mum) inside diameter. The dial of the pressure gage
shall be gradusted to approximately double the
pressure at which the safety valve is set, but in no case
to less than 134 times this pressure.

80.6.2 Each forced-flow stearmn gensrator with
0o fixed steam and water line shall be equipped with
pressure gages or other pressure measuring devices
located as follows:

60,6.2,1 Au the boiler or superheater outlet
(following the last section which involves absorption
of heat); and

60,622 At the boiler or economizer infet
(preceding any section which involves absorption of
heat); and

60,62.3 Upstream of any shutoff valve which
may be used between any two sections of the heat
absorbing sueface.

60.6.3 Bach boiler shall be provided with a
valve connection at least 1 in. pipe size for the
exclusive purpose of attaching-a test gage when the
boiler is in service, so that the accuracy of the boiler
pressure gage can be ascertained.

60.6.4 Each high-temperature 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 so that it at all times indicates the
temperature in degrees Fahrenheit of the water in the
baoiler, at or near the outlet connection.

PG-61 FEEDWATER SUPPLY

61,1 Except as provided for in PG-61.2 and PG-
61.4, boilers having more than 500 sq ft (47 m%) of
water-heating surface shall have at least two means of
feeding water, Bxcept 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 setting 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,

61,2 Except as provided for in PG-6L1, a boiler
flred by gaseous, liquid, or solid fuel in suspension
may be equipped with a single means of feeding water
provided means are furnished for the shutting off of its
heat input prior 1o 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 skall not be smaller than ) in. pipe size. For
boilers having a water-heating surface more than 100
sq fi (9.3 m?) the feed connection to the boiler shall
not be less than % in. pipesize.

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

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

BOILER SAFETY VALVE
REQUIREMENTS

67.1 Each boiles shall have at least one safety
valve or safety retief valve and if it has more than 500
3q ft (47 m?) of water-heating surface, or if an electric
boiler has o power input more than 500 kW, it shall
have two or more safety valves or safety relief valves,
The method of computing the steam-generating capac-
ity of the boiler shall be as given in A-12. Organic fuid
vaporizer generators require special consideration as
given in Part PYG.

§7.2 The safety valve or safety relief valve capacity
for each boiler (except as aoted in PG-67.4) shall be
such that the safety valve, or valves will discharge ali
the steam that can be generated by the boiler without
allowing the pressure to riss more than 6% above the
highest pressure at which any valvs is s¢t and in no
case to more thun §9% above the maximum alfowable
working pressure. The safety valve or safety relief
valve capacity shall be in compliance with PG-70 but
hall not be less than the maximum designed steaming
capacity as determined by the Manufacturer. The
required steam refleving capacity, in [b/hr (kg/hr), of
the safety rellef valves on a high-temperature water
boiler shall be determined by dividing the maximum
output in Btushr (cd/he) at the boiler nozzle obtained
by the firing of any fuel for which the unit is designed
by 1000,

Any économizer which may be shut off from the
boiler, thereby permitting the economizer to become a
fired preasure vessel, shall have one or more safety
relief valves with a total discharge capacity, calculated
from the mazimum expected heat absorption in
Biu/he (kJ/hr), as determined by the Manufactorer,
divided by 1000, This absorption shall be stated in the
stamping (PG-106.4),

The required relieving capacity in pounds per hour
of the safety or safety relief valves on & wasts heat
boiler shall be determined by the Manufscturer. When
auziliary Bring is {0 be used in combination with waste
heat recovery, the maximum outpat shall inluds the
effect of such firing in the total required capacity.

PG-67

"&mvmummmmmmmnummw
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opening pop scdon. [t s used for gas of vapoe service.

Relief Yalve: An qutomatls presture reBeving device actusred by
the static presjure upstredm of the vilve which opans further with
the ingreass in pressure over the opening presvure. It 3 used
primuarily for Bauid service.

Safrty ReBel Valve An suiomatic presmresctuated celieving
device wilable for wa sther a8 sfety valve or rellef vafre,
depending on appication.
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When auxiliary firing is to be used in place of waste
heat recovery, the required relieving capacity shall be
based oa auxiliary fring or waste heat recovery,
whichever is higher.

673 COne or more safety valves on the boiler
proper shall be set at or below the maximum allowable
working pressure {except ds noted in PG-67.4) If
additional valves are used the higheat pressure setting
shall not exceed the maximum allowable working
pressure by more than 365, The complets range of
pressure settings of all the saturated-steam safety
valves on a boiler shall not exceed 1095 of the highest
pressure to which any valve is set. Pressure setting of
safety reliaf valves on high-temperature water boilers!®
may exceed this 1095 range.

674 For a forced-flow steam generator with no
Axed steam and waterline, equipped with automatic
controls and protective interlocks responsive to steam
pressurs, safety valves may be provided in accordancs
with the above paragraphs or the following protection
againat overpressurs shalt be provided:

.41 COne or more power-sctuated pressure
relieving valves!® shatl be provided in direct communi-
cition with the boiler when the boiler is under
pressure and shafl receive a control impulse to open
when the maximum allowsble working pressure at the
superheater outlet, a8 shown in the master stamping
(P3-106.3), is excesded, The total combined relieving
capacity of the power-actuated relieving valves shall
be not less than 109 of the maximum design steaming
capacity of tha boiler under any operating condition as
determined by the Manufacturer. The valve or valves
shall be [ocated in the pressure part system where they
will relieve the overpressure.

An isolating stop valve of the outside-serew-and.
yoke type may be inmalled between the power-actu-
ated pressure relieving valve and the boiler to permit
repairs provided an alternats power-actuated pressure

ted pressure reld valve B ooe whosa
mmumopmwchumﬁ:ﬂymmﬂedbqnmd
power (eleciricity, eir, steam, or hydmall) The valve may
Manemmphuuawlmmwalbwuprmmm
dischergs capacity may be affected by the downstream coaditons,
and such effects shall be taken into accoant. If the power-actuated
pressure rebisving vidves are sleo positionsd in responss to other
coatrod sgnals, the control fmpubie to prevent overpresture shell
b respontive caly 1o prasere and shadl override any other contred
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relieving valve of the same capacity is 50 installed as 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 andfor startup cirenits by the boiler Manufac-
turer need not be capacity certified. Instead, they shali
be marked by the valve manufacturer with a capacity
rating at a set of specified inlet pressure and tempera-
ture conditions. Power-actuated pressure relieving
valves discharging directly to atmosphere shall be
capacity certified. This capacity certification shall be
conducted in accordance with the provisions of PG-
69.3. The valves shall be marked in accordance with
the provisions of PG-69.4 and PG-69.5.

6742 Spring-loaded safety vaives shall be pro-
vided, having a total combined relieving capacity,
including that of the power-actuated pressure relieving
capacity instalfed under PG-67.4.1, of not less than
t00% of the maximum designed steaming capacity of
the boiler, as determined by the Manufacturer, except
the alternate provisions of PG-67.4.3 are satisfied, In
this total, no credit in excess of 30% of the total
required relieving capacity shell be allowed for the
power-actuated pressure relieving valves actually in-
stalled, Any or all of the spring-loaded safety valves
may be set above the maximum allowable working
pressure of the parts to which they are connected, but
the set pressures shall be such that when all of these
valves (logether with the power-actuated pressure
relieving valves) are in operation the pressure will not
rist more than 2096 above the maximum allowable
working pressure of any part of the boiler, except for
the steam piping between the boiler and the prime
mover.

6743 The total installed capecity of spring-
loaded safety valves may be less than the requirements
of PG-67.4.2 provided all of the following conditions
are met.

67.43,1 The boiler shall be of no less steam-
ing capacity than 1,000,000 Ib/hr (450 000 kg/hr) and
installed in a unit system for power generation (e, a
single boiler supplying a single turbine-generator undt).

67.43.2 The boller shall be provided with
automatic devices, responsive to varlations in steam
pressure, which include no less than all the following:

67.4.3.2,1 A control capable of maintaining
steam pressure at the desired operating level and of
modulating firing rates and feedwater flow in propor-
tion to a variable steam output; and

514322 A control which overrides PG-
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67.4.3.2.1 by reducing the fuel rate and feedwater flow
when the steam pressure exceeds the maximum
allowable working pressure as shown in the master
stamping (P(-106.3) by 10%; and

674323 A direct-acling overpressure-trip-
actuating mechanism, using an independent pressure
sensing device, that will stop the flow of fuel and
feedwater to the boiler, at a pressure higher than the
sel pressure of PG-67.4.3.2.2, but less than 20% above
the maximum allowable working pressure as shown in
the master stamping (PG-106.3).

674,33 There shall be not less than two
spring-loaded safety valves and the total rated reliey-
ing capacity of the spring-loaded safety valves shall be
not less than 10% of the maximum designed steaming
capacity of the boiler as determined by the Manufac-
turer. These spring-loaded safety valves may be set
above the maximum allowable working pressure of the
parts to which they are connected but shall be set such
that the valves will lift at a pressure no higher than
20% above the maximum allowable working pressure
as shown in the master stamping (PG-106.3).

67434 At least two of these spring-loaded
safety valves shall be equipped with a device that
directly transmits the valve stem lift action to contrals
that will stop the flow of fuel and feedwater to the
boiler. The contre circuitry to accomplish this shall
be arranged in a “‘fail-safe™ manner (see Note).

NOTE: “Fail-safe” shall mean 3 clrcuitry aryanged as cither of the
following:

(1) Energize to irip: These shall be at [east 190 separate and
independent trip circuits served by two power sowrces, to inftiate
and perform the tip sction. On¢e power source shall be a
contincously chasged de battery. The second source shail be an ag-
to-de converter connecied 10 the de system 1o charge the battery
and capable of performing the trip actioa. The trip sircuits shall be
coatinuously monitoted for availability.

that actyally

It s oot datory to duplk the
stops the Bow of fuel and fecdwater.

{2} Deerergize to Iripe 11 the ciregits are arrenged in soch a
way that a continuous supply of power is roquired to kesp the
circuits closed and opérating and such that any interruption of
power supply will actuste the wip mechanizm, then a single trip
clrcuit and single power supply Wil be emough o meet the
roquirernents of this subparagraph,

57.4.3.5 The power supply for ail controls and
devices required by PG-67.4.3 shall include at least
one source confained within the same plant as the
boifer and which is arranged to actuate the controls
and devices continuously in the event of failure or
interruption of any other power sources.

6744 When stop valves are installed in the
water-steari Aow path between any two sections of a
forced-flow steam generator with no fixed steam an
water line: :

67441 The power-actuated pressure reliev-
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ing valve(s) required by PG-67.4.1 shall also receive a
control impulse to open when the maximum altowabls
working pressure of the component, having the lowest
pressure level upstream to the stop valve, {3 sacesded;
and

67442 The spring-loaded safety valves shall
be located to provide the pressure protection require-
ments in PG-67.4.2 or PG-67.4.3.

6745 A rellable pressure-recording devics shall
always be in servics and records ¥ept to provide
evidence of conformity to the sbovs requirements,

615 All safety valves or safety relief valves shall
ba so constructed that the failure of any part cannot
obstruct the fres and full discharge of steam and water
from the valve. Safety valves shall be of the direct
spring-losded pop type, with seat inclined at any angles
between 45 and %) deg. (7/4 and w/2 rad), inclusive,
to tha center iine of the spindle, The coefficient of
discharge of safety valves shall be determined by
sctual steam Aow measurements at A preasure not
more than 39% sbove the pressure at which the valve is
set to blow and when adjusted for blowdown in
accordance with PG.72. The valves shall be credited
with capacitics as determined by the provisions of PG-
69.2,

Safety valves or safety rellef valves may be wsed
which give any opening up to the full di
capacity of the area of the opening of the inlet of the
valve {ses PG-69.5), provided the movement of the
steam safety valve is such as not to induce lifting of
wrater in the boiler.

Deadweight or weighted lever safety valves or safaty
relief vaives shall niot be sad.

For high-temperature water boilers safety rellef
valves shall te used. Such valves shall have a closed
bennet. For purposes of selection the capacity rating
of such safety rellef valves shall be expressed in terms
of actual steam flow determined om the sume basls as
for safety valves, In addition the safety relief valves
shall be capable of satisfactory operation when refev-
ing water at ths saturation ternperature i
to the pressure at which the valve fs get to blow.

67,6 A safety valve or safety relief valve over 3 in,
(76 mm) in size, used for pressures greater than 15
prig (100 kPa gage), shall have a flanged inlet
connection or a weldend inlet connection. The
dimensions of flanges subjected to boiler pressure shall
conform to the applicable American Matfona] Stan-
dards as given in PG-42, The facing shall be similar to
those illustrated in the Standard.

67,7 Safety valves or safety relief valves may have
bronze pans complying with either SB-61 or §B-62,

Reg‘lstér, February, 1990, No. 410

SECTION I — POWER BOILERS

provided the maximum alfowable stressss and tempar-
afures do not excesd the values given in Table PG-23.2
and shall be marked to indicate the class of material
used. Such valves shall not be used on superheaters
delivering steam at a temperature over 430°F (232'C)
and 30T (152°C) respectively, and shall not be used
for high-temperature water boilers,

PG-68 SUPERHEATER SAFETY VALVE
REQUIREMENTS

68,1 Every attached superheater shall have ons or
more safety valves nsar the outlet. If the superheater
outlet header has a full, free, steam passage from end
10 end and is 50 constructed that steam is supplled to it
at practically equal intervals throughout its length so
that thers is a uniform flow of steam through the
superheater tubes and the header, the safety valve, or
valves, may be located anywhere in the length of the
beader.

482 The discharge capacity of the safety valve, or
valves, on an attached superheater may be included in
determining the number and size of the safety valves
for the boiler, provided there are no intervening vaives
between the superheater safety valve and the boiler,
and provided the discharge capacity of the safety
valve, or valves, ou the boiler, as distinct from the
superheater is at least 75% of the aggregate valve
capacity required.

68.3 Every independently fired superheater which
may be shut of from the boiler and permit the
superheater to become a fred pressure vesse] shatl
have one or more safety valves haviog a dischargs
capacity equal to 6 [b of steam per squars foot (29 kg
of sizam per m%) of superheater surface measured on
the side exposed to the hot gases, The number of
safety valves nstalled shall bs such that the total
capacity is at least equal to that required.

634 Every reheater shall have one or more safety
valvea, such that the total relieving capacity is at least
squal to the maximum sieam flow for which the
reheater is designect. At least one valve shall be located
on the reheater outlet. The refleving capacity of the
valvs on the reheater outlet shall be not less than 15%
of the required 1otal. The capacity of reheater safety
valves shall not be included in the required raHeving
capacity for the boiler and supecheater,

68,5 A soot blower connection may be attached to
the same outlet from the superheater or reheater that
is used for the safety vaive connection,




INDUSTRY, LABOR & HUMAN RELATIONS 99

Appendix B

SECTION I — POWER BOILERS

686  Bvery safety valve used on a superheater or
reheater discharging superheated steam at 2 tempera-
ture ovar 450°F (232'C) shall have a casing, including
the base, body, and bonnet and spindle, of steel, steel

-alloy, or equivalent heat-resisting material

i The valve shall have a Banged inlet connection, ora
weld-end inlet connection. It shall have the seat and
disk of suitable heat ervaive and corroaive-resisting
material, and the spring fully exposed ocutside of the
valve casing so that it shall be protected from contact

with the escaping steam,

PG-70 CAPACITY

70.1 The minimum safety valve or safety relief
valve relieving capacity for other than electric boilers,
waste heat boilers, organic fluid vaporizer generators,
and forced-fiow steamn generators with no fixed steam
and water line, when provided in accordance with PG-
67.4.3, shall be defermined on the basis of the pounds
of steam generated per hour per square foot of boiler
heating surface and waterwall heating surface, as
given in the Table PG-70.

TABLE PG-T0
MINIMUM POUNDS OF STEAM PER HOUR
PER SQUARE FOQT QF SURFACE

Flretube Watertube

Boilers Boilers

Botler heating surface

Hard Fired 5 6

Stoker fired 7 ]

0il, gas, or puverized fuel flred 8 10
Walerwall haating surface

Hard fired 8 8

Stoker fired 1¢ 12

OF, gas, or pubverized fuel fired 14 16

HOTE:

Vnen a Boiler Is fired enly by a gas having a heat value not in excess
of 200 Btufcu f, the minlmum safety valve or safety relief valve
relieving ¢apacity may be based on the values ghvn for hand-fired
bellers above,

The minimum safety valve or safety relef valve
relieving capacity for electric boilers shall be 3% Ib
(1.6 kg) /Br/kW inpat.

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

70.2 The heating surface shall be computed as
follows.

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

70,2.2 Boiler heating surface and other equiva-
lent surface outside the furnace shall be measured
circumferentially plus any extended surface.

7023 Waterwall heating surface and other
equivalent surface within the furnace shall be mea-
sured as the projected tube area (diameter X length}
plus any extended surface on the furnace side. In
computing the heating surface for this 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
valves or safety relief valves required shall be deter-
mined on the basis of the aggregate relieving capacity
and the relieving capacity marked on the valves by the
manufacturer. Where the operating conditions are
changed, or additional heating surface such as water
screens or waterwalls is connected to the boiler
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circulation, the safety valve or safety relief valve
capacity shall be increased, if necessary, to mest the
new condltions and be in accordance with PG-67.2.
The additional valves required on account of changed
conditions may be instatled on the steam or water line
between the boiler and the main stop valve except
when the boiler is equipped with a superheater or
other picce of apparatus, in which case they may be
installed on the steam pipes between the boiler drum
and the inlst to the superheater or other apparatus,
provided that the stear main between the boiler and
points where a safety valve or valves may be sttached
has a cross-sectional area at feast three times the
combined areas of the inlet counections to the safety
valves applied to it.

703 If the safety valve or safety relief valve
capacity cannot be computed or if it is desirabls to
prove the computations, it may be ¢hecked in any one
of the thres following ways, and if found insufficient,
additional capacity shall be provided.

70.3.1 By meking an sccumulstion test, that is,
by shutting off all other steam discharge outlets from
the boiler and forcing the fires to the maximum, The
safety valve equipment shall be sufficient to preveat an
excess pressire beyond that specified in PG-67.2, This
method should not be used on a hofler with a
supecheater or rcheater or on a high-temperature
water boiler,

70.3.2 By measuring the maximum amount of
fuel that can be bumed and computing the corre
sponding evaporative capacity upon the basis of the
heating value of the fuel (ses A-12 through A-17),

70.33 By determining the maximum evaporative
capacity by measuring the feedwater, The sum of the
safety valve capacities marked on the valves shall be
equal to of greater than the maximum evaporative
capacity of the boiler. This method shall not be used
on high-temperature water boilers.

PG-T1 MOUNTING

71,1 When two or more safety valves aro used on a
boiler, they may be mounted either separately or as
twin valves made by placing indlvidual valves on Y-
bases, or duplex valves having two valves in the same
body tasing. Twin valyes made by placing individual
valves on Y-bases, or duplex valves having two valves
in the same body, shall be of approximately equal
capacity.

When not mors than two yalves of differsnt sizes are
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mounted singly the relieving capscity of the smaller
valve shall be not less than 509 of that of the larger
valve,

71.2 The safety valve or safety relief valve or valves
shall be connected to the boiler indspendent of any
other coansction, and attached as closs as possible to
the boiler, without any unnecessary intervening pipe
or fitting, Such intervening pipe or fitting shatl be not
longer than the face-to-face dimension of the corre-
sponding tea fitting of the sama diameter and pressure
under the applicable American National Standard
listed in PG=42 and shall also comply with PG-8 and
PG-39, Bvery safety valve or safety rellef valve shall be
conncted 0 28 to stand in an upright position, with
spindle vertical. On high-temperatire water boilers of
the watertube forced-circutation type, the valve shall
be located at the boiler outfet.

713 The opening or connection between the boiler
and the safety valve or safety relief valve shal] have at
least the area of the valve inlet. No valve of any
description shall be placad between the required safety
valve or safety relief valve or valves and the boiler, nor
on the discharge pipe between the safety valve or
safety relief valve and the atmosphere, When a
dischargs pipe is used, the cross-sectional area shail be
not Jess than the full area of the valve outlet or of the
total of the areas of the valve outlets, discharging
thereinto, It shall be as short and straight a8 possible
and so arranged as to avoid undus gsircssss on the
valve or valves,

All safety valve or safety relfef valve discharges
shall ba so kxated or piped as to be carried clear from
running boards or platforms. Ample provision for
gravity drain shalf be mads in the discharge pipe at or
near each safety valve or salety ralief valve, and where
water of ¢condensation may collect. Bach valve shall
have an open gravity drain through the casing below
the lavel of the valve teat. For iron- and steel-bodied
valves exceeding 214 in. size, the drain hole shall be
tapped not less than % in. pipe size.

THscharge piping from safety rellef valves on high-
temperature water boilers shall be provided with
adequate provisions for water drainage as well as the
stedzn venting.

The installation of cast iron bodied safety reliel
valves for high-termperature water boilers i3 prohib-
ited,

714 If 2 muffler is used on a safety valve or safety
relief valve, it shall have sufficient outlet area to
prevent back pressure from interfering with the proper
operation and discharge capacity of the valve, The
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muffler-plates or other devices shall be so constructed
as to avoid a possibility of resteiction of the stearn
passages due 1o deposit. Mufflers shall not be used on
high-temperature water boiler safety rellef valves,

When a safety valve or safety relief valve is exposed
to outdoor elements which may affect operation of the
valve, it i3 permissible to shield the valve with-a-
satisfactory cover. The shicld or cover shall be
properly vented and arranged te permit servicing and
normal operation of the valve.

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

71.6 Safety valves may ba attached to droms or
headers by welding provided the welding is done in
accordance with Code requirements,

75.7 Bvery boiler shall have proper outlet connece
tions for the required safety valve, or safety relief
valve, or valves, independent of any other outside
steam connection, the area of opening to be at least
equal to the aggregate areas of inlet connections of all
of the safety valves or safety relief valves to be
attached thereto, An internal collecting pipe, splash
plate, or pan may be used, provided the total area for
inlet of steam thereto is not less than twice the
aggregate areas of the inlet connections of the attached
safety valves. The holes in such coltecting pipes shall
be at least I in, (6 mm) in diameter and the least
dimension in any other form of opening for inlet of
steam shail be Y] in. (6 mm).

Such dimensional limitations to operation for steam
need not apply to steam scrubbers or drlers provided
the net free sieam inlet area of the serubber or drier is
at least [Q times the total area of the boiler outlets for
the safaty valves,

718 I safety valves ave attzched to a separate
steam drum or doms, the opening between the boiler
proper and the steam drum or dome shall be not less
than required by PG-71.7,

PG-72 OPERATION

72.1 Safety valves shall be designed and construct-
ed to operate without chattering and to attain full Lift
at a pressure no greater than 3% above their set
pressure. Alter blowing dowa, all valves shall close at
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a pressure not lower than 96% of their s¢t pressure,
except that all drum valves installed on a single boiler
may be set to reseat at a pressure not lower than 96%
of the set pressure of the lowest set drum valve, The
minimum blowdown in any case shall be 2 psi (14
kPa). For spring-loaded pop safety valves (or pressure
between 200 and 300 psi (1400 and 2100 kPa), both
inclusive, the blowdown shall not be less than 19% 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 velves used on forced-flow steam gemerators
with no fixed steam and waterline, and safety rellef
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 valves for these
special uses must be so adjusted and marked by the
manufacturer,

72,2 The popping point tolerance plus or minus
shall not exceed the foltowing: 2 psi (14 kPa} for
pressures up to and including 70 psi (480 kPz), 3% for
pressures over 70 psi (430 kPa) up to and including
300 pst (2100 kPz), 10 psi (69 kPa) for pressures over
300 psi (2100 kPa) up to and includisg 1000 psi (6900
kPa), and 195 for pressures over 1000 psi (6900 kPa),

72,3 The spring in a safety valve or safely relicf
valve in service for pressures up to and including 250
psi (1700 kPz) shall not be used for any pressure more
than 109 above or 10% below that for which the
safety valve or safety relief valve is marked. For higher
pressures the spring shall not be reset for any pressure
more than 5 above or 5% below that for which the
saftty valve or safety relief valve is marked.

724 If the operating conditions of a valve are
changed $0 as to require a new spring under PG-T2.3
for a different pressure, the valve shall be adjusted by
tae manufacturer or his authorized representative who
shail furnish and install a sew nameplate as required
under PG-110,

Register, February, 1990, No. 410




102 WISCONSIN ADMINISTRATIVE CODE
Appendix B

GENERAL REQUIREMENTS

@ @ @ @ PG-105 CODE SYMBOL STAMPS
105.1 Each boiler, superheater, waterwall, and steel
FIG. PG-105.1 OFFICIAL SYMBOLS FOR STAMPS economizer to which a Coede symbol is 10 be applied

TG DENOTE THE AMERICAN SOCIETY OF shall be fabricated by a Manufacturer of boilers,

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

(see Fig. PG-105.1), and a valid certificate of autkori-

} F16. PG-105.2 OFFICIAL zation, except as otherwise provided in PG-105.
SYMBOL FOR STAMP TO
DENOTE THE AMERICAN 105.2 Seven Code symbol stamps are shown in
SOCIETY OF MECHANICAL Figs. PG-105.1 through PG-105.4. They are defined as
ENGINEERS' STANDARD follows:
FOR ASSEMBLY S—power boiler symbol
stamp v..eeeeeeeeaen,. 528 Fig, PG-105.1
M—miniature boiler symbol
FIG. PG-105.3 OFFICIAL stamp Feeee s se¢ Fig. PG-105.1
SYMBOL FOR STAMP TO E~locomotive boiler symbaol
DENOTE THE AMERICAN SLAMIP coiivenneneeeneaansene, 368 Figo PG-105.1
SOCIETY OF MECHANICAL @ B——lectric boiter symbal
ENGINEERS' STANDARD 15T 117 see Fig. PG-105.1
FOR WELDED PIPING A~—boiler assembly symbol
SLAMP .vvvnaeneranrsvansne, 528 Fig, PG-105.2
PP—pressure piping symbol
FIG. PG-105.4 OFFICIAL v_:g}fg,’ vave b soe Fig. PG-105.3
SYMBOL FOR STAMP TO "
@ DEROTE THE AMERICAN SEAMD .oeetiievrevennenaens 500 Fig, PG-105.4
SOGIETY OF MEGHANICAL
ENGINEERS' STANDARD
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PG-109 STAMPING OF PRESSURE
PIPING

109,1 When external piping, as defined in the
Preamble, is installed by welding and is fabricated by
anyone other than the Manufacturer of the boiler, the
welding, other than the qualification of welding
procedures, welders, and welding operators, shall be
done in accordance with the applicable rules of ANSI
B31.1 and by a manufacnirer or contractor in posses.
sion of one of the Code symbols shown in Fig. PG-
105.1 (3" anly), Fig. PG-105.2, or Fig. PG-105,3 and
who has been issued a Certificate of Authorization.
Qualification of welding procedures, welders, and
welding operators shall be in accordance with the
requirements of PW-1,2 and Section IX. Such work
shall be inspected by an Authorized Inspector at such
sages of the work as the Inspector may elect. The
organizations whick furnish and install such piping
shail fumish proper Code certification (FG-104.2) for
such plping including a Manufecturer’s Data Report
Form P-4A as required by PG-112.2.5 and PG-112.3,

109.2 Welded piping, included within the scope of
this Code, over 2 in. pipe sizs shall he stamped with
the Cods symbol, together with the manufacturer’s or
contractor’s name and ssrfal number. Such stamping
shall be on the pipe, valve, or Btiing adjacent to the
welded joing farthest from the boiler. For piping
operating at temperatures above $00°F (427°C) the
symbol may be stamped on a nameplate which is
iremovably attached by welding, provided such weld-
ing is postweld heat treated, or on a circular metal
band at least ¥ in. (6 mm} thick. This band around the
pipe shall be secured in such a manner as to prevent it
from slipping off during handling and installation.

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

102.3 Parts of boilers, such as superheater, water-
wall, er economizer headers, or any construction
involving only welding as covered by PW-41, may be
fabricated by a manufacturer in possession of the
pressure piping symbol stamp, and so stamped and
reported on a Manufactorers’ Partial Data Report
Form (Form P-4} as called for in PG-112.2.4,

PG-110 STAMPING OF SAFETY VALVES

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

{1) the name or idenlifying trademark of the
manufacturer;

(2) manufacturer's design or type number;

(3} size__in. seat diameter_—in. (the pipe size of
the valve inlet);

{4} pressure__1b (the pressure at which it is to
blow); '

(5) BD.__lb (blowdown—difference between
the opening and closing pressure);

{6} capacity__lb/hr (in accordance with PG-
67.5 and PG-72, and with the valve adjusted for the
blowdown given in the preceding item);

{7) capacity Hft__in. {capacity lift—distance the
yalve disk rises when blowing ai the accurmulation test
pressure);

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

(9) ASME symbol as shown in Fig. PG-105.4.
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GENERAL
PFI1 GENERAL

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

PFT-44 OPENING BETWEEN BOILER
ANT) SAFETY VALVE

The opening or codnection between the boiler and
the safety valve shall have at least the area of the valve
intet, In the case of firetube boilers, the openings in the
bollers for safety valves or safety relief valves shall be
not less than given in Table PFT-44, except firetube
boilers used for waste heat purposes only, not
equipped for direct firing, nesd not meet the require-
ments of Table PFT-44 provided the rated steaming
capacity is stamped on the boiler and safety valves or
safety relief valves of the required relieving capacity
are supplied such that the provizions of PG-67.2 are
satisfled.

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

No valve of any description shall be placed between
the required safety valve or safety relief valve or valves
and the boiler, or on the discharge pipe betwesn the
safety valve or safety relief valve and the atmosphere.
‘When a discharge pipe is used, the cross-sectional area
shall be not less than the full area of the valve outlet or
of the total of the areas of the vaive outlets discharging
thereinto and shall be as short and straight as possible
and so arranged as to avoid undue stresses on the
valve or vaives,
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PFT48 FEED PIPING

48.1 When a horizontal-return tubulsr boiler ex.
ceeds 40 in (1000 mm) in dlameter, the feedwater
shal] discharge at about three-fifths the length from
the end of the boiler which is sutjected to the hottest
gases of the furmace (except a horizontslreturn
tubular boiler equipped with an auxiary feedwater
heating and circulating device), above the central rows
of tobes, The fesd pipe shalt be carried through ‘the
head or shell farthest from the point of discharge of
the foedwater in the manner specified for a surface
blowoff in PG-59,3.2, and be securely fastened inside
tha shell above the tubes,

48.2 In vestical tubular boilers the feedwater shall
be introduced at a peint not less than £2 in. (300 mm)
above the crown shest. When the boiler is under
pressure, foedwater shall not be introduced through
the opeings or comnections used for the water
column, the water gage glass, or tha gage cocks, In
closed systems the water may be introduced through
any gpening when the boiler i3 not under pressure.

PFT49 BLOWOFF PIPING

49,1 Blowofl piping of firetube boifers which is
exposed to products of combustion shall be attached
by screwing into a tapped opening with provisions for
a screwed fitting or valve at the other end.

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

GENERAL
PEB-1 GENERAL

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

PEB-15  SAFETY VALVES

15.1 Bach electric boiler shall have at least one
safety valve or safety relief valve, and if it has a power
input more than 500 kW it shall bave two or more
safety valves or safety relief vaives.

15.2 The minimum safety valve or safety relief
valve relieving capacity for electric boilers shalt be 314
16 {1.6 kg)/hr/ KW input.
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PREAMBLE

The rules of this Section of the Code cover minimum
construction requirements for the design, fabrication, instals
lation, and inspection of steam heating, hot water heating,
hot water supply boilers which are direcily fired with oil,
gas, electricity, coal or other solld or liquid fuels and for
operation &t or below the pressure and temperature limits set
forth in this document. Similar rules for lined potable waler
heaters are also included.

The rufes are divided into four major Parts: Part HG,
applying to all materials of constrsction except as provided
for in Part HLW; Part HF, applying to asstoblies fabeicated
of wrought material, except as provided for in Part HLW;
Part HC, applying to cast iron assesblies; and Part HLW,
applying 1o lined potable water heaters. Part HF is further
subdivided inte Subpart HW, containing rules for welded
construction, and Subpart HB, containing rules for brazed
construction.

The Parts and Subparts of this Saction are divided into
Articles. Bach Article is given a number and a title, a3 for
example, Part HG, Article 3, Design, Articles are divided
into paragraphs which are given a threedigit number, the
first of which corresponds to the Articls number, thus, under
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Article 3 of Part HG will be found paragraph HG-307.
Paragraphs are further subdivided into subparagraphs.
Major subdivisions of paragraphs are désignated by 1bree- or
four-digit numbers followed by a decimal point and a digit
or digits. Where necessary, further subdiviaions are repre.
sented by letters and then by figures in parentheses. Minor
subdivisions of the paragraphs are also represented by
letters, A ceference to one of thess paragraphs in the text of
the Secton includes all of the applicable rules in that
paragtaph. Thus, reference to HG-307 includes all the rules
in HG-307.1 through HG-307.4.

This Section does not contain rules {0 covar all possible
details of design and construction. Whers complete details
are oot given, it 14 intended that the manufacturer, subject to
the approval of the Authorized Imspictor, shall provide
detaily of design and construction which will be as safe as
otherwise required by these rules.

When the steength of any part cannot be computed with 2
satisfactory assurance of safety, these rules provide procs-
dures for establishing its maximum allowable working
pressure,
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ARTICLE 1
SCOPE AND SERVICE RESTRICTIONS

HG-10 SCOPE

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

HG-101 SERVICE RESTRICTIONS AND
EXCEPTIONS
HG-101,1  Service Restrictions, The rules of this

Section are restricted to the following services:
(o) steam boilers for operation at pressures mnot
exceeding 15 psi (103 kPa);

14%When used for services where perdodic make-up &5 rogrited, the
user is cawtioned that, mymally, water Urestment must e
considered and wynally extra provisions for cleanoul are nedessary,
2As used In this Section, the term “hot water boilers” inclodes
Both hot water heating boilfers and hot walcr supply boilers.

(b} hot water heating boilers for operating at
pressures not exceeding 160 psi (1103 kPa) and/or
temperatuses not exceeding 250°F (121°C), at or near
the boiler cutlet;

{c} hot water supply boilers for operation at pres-
sures not exceeding 160 psi (1103 kPa) and/or
temperatures not exceeding 250°F (121°C), at or near
the boiler outlet except as otherwise provided in HG-
108.2.

HG-101.2  Exceptiony, Hot water supply boilers
which are directly fired with oil, gas, or electricity are
considered outside the jurisdiction of Secticn IV when
none of the following limitations is exceeded:

{z) heat input of 200,000 Btu/hr {58.6 kKW):

(b} water temperature of 2IFF (99°C);

{¢) nominal water containing capacity of 120 gal
(454 1) except that such hot water supply bollers shall
be equipped with safety devices in accordance with the
requirements of HG-400.2,

HG-101.3  Services In Excess of Those Covered
by This Sectlon, For services exceeding the limits
specifled in HG-101.1, the rules of Section I shall
apply.

Register, February, 1990, No. 410
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ARTICLE 4
PRESSURE RELIEVING DEVICES

HG400 PRESSURE RELIEVING VALVE
REQUIREMENTS
HG-400,1 Safety Valve Requirementy for Steam
Boilers

fa} Bach steam boiler shall have one or more
officially rated wafety valvest of the spring pop type
adjusted and sealed to discharge at a pressure not to
excesd 15 pai (103 kPa), Seals shall be attached in a
manner to prevent the valve from being taken apart
without breaking the seal. The safety valves shall be
arranged s that they cannot be reset to relisve at a
higher pressurs than ths maximum allowable working
pressure of the boiler. A body drain connection below
seat level shall be provided by the manufacturer and
thiy drain shall not be plugged during or after field
installation, For valves exceeding 2 in. (51 mm) pipe
size, the drain hole or holes shall be tapped not less
thaz % in. (10 mm} pipe size. For valves 2 in. (51 mm)
pipe size or less, the drain hole shall not bo less than ¥
in, (6 mm) in diameter,

b} No safety valve for a steam boller shall be
smaliler than 3 in, (13 mm). No safety valve shall bs
larger than 4% in. (114 mm). The inlet opening shatl
have an inside diameter equal to, or greater than, the
seat diameter.

(¢} The minimum relieving capacity of valve or
valves shall be governed by the capacity marking on
the boiler called for in HG-330.

(d) The minimum valve capscity in pounds per
hour shall be the greater of that determined by
dividing the maximum Btu (Joule) output at the boiler
nozzle obtained by the firing of any fue for which the
unit is installed by 1000, or thall be determined on the
basis of the pounds of steam generated per hour per
square foot of boiler heating surface as given in Table
HGA00.1. In many cases a greater relieving capacity

Ly stamped safesy vidves that kave bosn tesied and certifed in
sooordsnce with the tules of Section I may be sccepted for
instaflation o Section EY bollers.
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of valves will have to be provided than the minimum
specified by thess rules. In every case, the requirement
of HG-400.1(z) shall be met,

e} The safety valve capacity for each steam boiler
shall be such that with the fuel buming equipment
instatled, and operated at maximum capacity, the
presaure ¢annot rise more than 5 pai {34 kPa) sbove
the maximum sllowsble working pressure.

(7 When operating conditions are changed, or
additiona] boiler heating surface is inalled, the valve

- capacity shall be increased, if nevessary, to meet the

new condiions and be in actordance with HG-
400.1(¢). The additional valves required, on stcount of
changed conditions, may be installed on the outlet
piping provided there is no intervening valve.

HG-400.2 Safety Rellef Valve Requirements for
Hot Water Bollers

(&) Bach hot water heating boiler shall have at least
ons officiaily rated pressure relief valve? set to refieve
at or balow the maximum alfowabls working pressure
of the boller, Bach hot water supply boiler shall have
at Jeast one officially rated safety relief valve or at least
one officially rated pressurc-tamperature retief valve of
the sutomatic reseating type set to relieve at or below
the maximum allowable working pressure of the
boiler. Safety relief valves officially rated as to capscity
shafl have pop sction when testsd by steam. When
more than one safety relief vaive is used on either hot
water heating or hot water supply boilers, the addi-
tiogal vaive or valves shall be officially rated and may
be tet within a range not to exceed § psi (41 kPa}
abave the maximum allowable working pressure of the
botler up to and including 60 psi (414 kPa) and 5% for
those having a maximum allowable working pressure
exceeding 60 psl (414 kPa). Safety relief valves shall be
spring loaded. Ssfety relief valves shall be so arranged
that they cannot be resst at a higher pressure than the
maximuwm permitted by this paragraph.

(b} No materials liable to fail due to deterioration
or vulcanization when subjected to saturated steam
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TABLE HG-400.1
MINIMUM POUNDS OF STEAM PER HOUR
PER SQUARE FOOT OF HEATING SURFACE

Flratube  Watertube

Boifar Heatlng Surface Bolers Bodlers
Hand fired 5 ]
Stoker fired 7 3

Qil, gas, or pulverized

fuel fired 8 1¢
Waterwall heatlng surface:

Hand fired g 8

Stoker fired 10 12

i, gas, or pulverized

fusl fired 14 16
HOTES:

(1} ¥When a boller is flred enly by a gas having a heat value not In
excess of 200 Btufcu fr, the minkmum safety vatves or safety
refief valve relieving capacity may be basad an the values given
for hard fired boilers abewe.

(2) The mintmum safety vakve or safety rellef vahe retlering capacity
for electric boilers shati ba 313 16Tk [XW Tnput.

{3) For heating surface determination, see HG-403,

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

{c) No safety relief valve shall be smalter than 3 in.
(19 mm) nor larger than 43-in. {{14 mm) standard
pipe size except that boilers baving a heat input not
greater than 15,000 Blu/hr (4395 W) may be equipped
with a rated safety relief valve of '4in. (13 mm)
standard pipe size. The inlet opening shall have an
inside diameter approximately equal to, or greater
than, the seat diameter. In no case shall the minlmum
opening through any part of the valve be less than 34
in. (6 mm) in diameter or its equivalent area.

fd) The required steam relisving capacity, in
pounds per hour, of the pressure relieving device or
deviczs on a boiler skall be the greater of that
determined by dividing the maximum output in Btu
{joules) at the boiler nozzle cbtained by the firing of
any fuel for which the unit is installed by 1000, or
shall be determined on the basis of pounds of steam
generated per hour per square foot of boiler heating
surface as given in Table HG-400.1. In many 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} shall
be met.

{e) When operating conditions are changed, or
additional boiler heating sucface Is installed, the valve
capacity shall be increased, if necessary, to meet the
new conditions and shall be in accordance with HG-
400.2(f). The additional vaives required, on account of
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HG-400.2-HG-400.3

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

(f) Safety relief valve capacity for each boiler with a
single safety relief valve shall be such that, with the
fuel burning equipment installed and operated at
maximum capacity, the pressure cannot rise more
than 109 above the maximum allowable working
pressure. When more than one safety relief valve is
used, the overpressure shall be limited to 10% above
the set pressure of the highest set valve allowed by
HG-400.2(a).

HG-40).3 Safety and Safety Rellef Valves for
TFanks and Heat Exchangers

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

(b} High-Temperature Water 10 Water Heat Bx-
changer.® When high-temperature water is circulated
through the cails 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 the maximum aliowable working pressure of the
heat exchanger, and of sufficient rated capacity to
prevent the heat exchanger pressure from rising more
than 10% above the maximum allowable working
pressure of the vessel.

(c) High-Temperature Water to Steam Heat Ex-
changer.® When high-temperature water is circulated
through the coils or tubes of a heat exchanger to
generate Jow-pressure steam, within the service limita-
tions set forth in HG-101, the heat exchanger shall be
equipped with one or more officially rated safety
valves, set to relieve at a pressure not to exceed 15 psi
{103 kPa), and of sufficient rated capacity to prevent
the heat exchanger pressare from rising more than 3
psi (34 kPa) above the maximum allowable working
pressure of the vessel. For heat exchangers requiring
steam pressures greater than 15 psi (103 kPa), refer to
Section I or Section VIIL, Division 1.

"Suggested installation practices for the secoadary side of heat
exchangers.

Register, February, 1990, No, 41¢
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ARTICLE 4 — PRESSURE RELIEVING DEVICES

HG-402  DISCHARGE CAPACITIES OF
SAFETY AND SAFETY RELIEF
VALVES

HG-402,1  Valve Markings, Each safety or safety
relief valve shall be plainly marked by the manufac-
turer in such a way that the markings will not be
obliterated in service. The markings shail be cast ar
stamped on the valve body or on the lifling lever,

FIG. HG-402 OFFICIAL SYMBOL FOR STAMP 1O
DENOTE THE AMERICAN SOCIETY OF MECHANICAL
ENGINEERS' STANDARD

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

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

{b) manufacturer’s design or type number;

{c} size in. (the pipe size of the inlet);

{d} pressure psi (the pressure at which it is
set to blow?®);

fe) capacity Ib/hr, or capacity

Biu/hr in accordance with HG402.3;

(0 year built or alternatively, a coding may be
marked on the valves such that the valve manufac-
turer can identify the year built;

fg) ASME symbol as shown in Fig, HG-402,

HG-40§  YALVE REPLACEMENT

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

Reglster, February, 1990, No, 410
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ARTICLE 6
INSTRUMENTS, FITTINGS, AND CONTROLS!?

HG-600
HG-601

FOR STEAM HEATING BOILERS
STEAM GAGES

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

{b) The scale on the dial of a steam boiler gage shall
be graduated to not less than 30 psi (207 kPa) nor
more than 60 psi (414 kPa), The travel of the pointer
from 9 to 30 psi (0 to 207 kPa) pressure shall be at
least 3 in, (76 mm),

HG-602  WATER GAGFE GLASSES

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

1This equipment to be ingialled prior to operation.

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

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

{b) The lowest visible part of the water gage glass
shall be at least [ in. (25 mm) above the lowest
permissible water level recommended by the boiler
manufacturer. With the boiler operating at this lowest
permissible water level, there shall be ne danger of
overheating any part of the boiler.

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

NOTE: Trantparent material other than glass may be used for the
water gage provided that the material wll rémain trensparent and
has proved suitsble for the pressure, lemperature, and corrosive
conditions eapected in service,

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

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

*Example of a nationally recognized standard iy ANSI Z21.13.

Register, February, 1930, No, 410
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HG-602-HG-508

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

() Tubular water glasses on slectric boilers having
& normal water content not exceeding 100 gal (379 D)
shall be equipped with a protective shield,

HG403  WATER COLUMN AND WATER
LEVEL CONTROL PIPES

(a) The minimum size of fetrous or nonferrous
pipes connecting a water column to & steam boiler
shall be 1 in. (25 mm)., No outlet connections, except
for damper regulator, feedwater regulator, stearn
ghges, or apparatus which does not permit the escapa
of any sieam or water except for manvally operated
blowdowns, thall be attached to & water column or the
piping connecting a water columa to a boiler (see HG-
7035 for introduction of feedwater into a boiler), If the
water column, gage glass, low-water fuel cutoff, or
other water level coatrol device is connected 1o the
botler by pipe and Attings, no showl valves of any
type shall be placed in such pipe, and a cross or
equivalent fitting to which a drain valve and piping
may be attached shall be placed in the water piping
connection at every right angle tum to facilitate
cleaning. The water column drain pips and valve shail
be not less than ¥ in. (19 mm) pipe size.

(4} The steam connections to the water column of a
borizontal fretube wrought boiler shall be taken from
the top of the shelf or the upper part of the head, and
the water connection shall be taken from a point not
above the ceater line of the shell. For a cast iron
boiler, the steam connection to the water column shall
be taken from the top of an end section or the top of
tho steam Reader, and the water connsction shall be
made on an ¢nd section not less than 6 in. (152 mm)
below the bottom connection {0 the water gage glass,

HG-604 PRESSURE CONTROL

Each sutomatically fired steam boiler shall be
protected from overpresmre by two pressure-operated
controls, )

(@) Bach individual antomaticafly fired steam boiler
shall havs a safety limit control that will cut off the
fieel supply 1o prevent steam pressurs from szcesding
the 15 psi {103 kPa} maximum allowsbls working
pressure of the boiler. Each control shall be con-
structed to prevent a pressure setting above 15 psi (103
kPa).

Register, February, 1990, No. 410

SECTION I¥Y — PART HG

{b) Each individual steam boiler or sach system of
commonly connected steam boilers shall have a
control that will cut off the fuel supply when the
pressurs reaches an operating Hmit, which shall ba less
than the maximum allowable pressure,

(¢) Shutoff valves of any typs shall not be placed in
the steam pressure connection batween the boiler and
the controls deseribed in (a) and (b) above. These
controls shall be protected with a syphon or equivalent
means of maintaining a water seal that will prevent
steam from entering the control. The connections 1o
the boiler shail not be less than ¥ in, (6§ mm) standard
pipe size, but where steel or wrought iron pipe or
tubing is used, they shall not be leas than 1 in. (13
mm) standard pipe size. The minimum siza of a
syphon shall be ¥ In. (6 mm) standard pips sizs or %
in. (10 mm) Q.D. nonferrous tubing.

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

FEEDING DEVICE

{a) Bach automatically fired steam or vapor-system
boiler shail have an automate low-watsy fuel cutoff so
located as to automatically cut of the fusl supply
when the surface of the water falls to the lowest visible
part of the water gage glass, If & water feeding device
is installed, it chall be so constructed thet -the water
inlet vaive cannot feed water into the boiler threugh
the float chamber and so located as to supply requisite
feedwater.

(®) Such a fuel cutoff or water fesding device may
be attached directly to a boiler. A fuel cutoff or water
feeding devics may also be installed in the tapped
openings available for attaching a water glass direct to
& boiler, provided the connections are made to the
beiler with noafsrrous tees or Yy not law than % in,
(13 mm} pipe size between the boiler and the water
glass 5o that the waler glass is attached directly and as
close a4 possible to the boiler; the run of the tee or Y
shall take the water glass fittings, and the side outlet or
branch of the tes or Y shall take the fuel cutof or
water feeding device. The ends of all nipples shall be
reamed to full-size diameter,

(¢) Fuel cutoffy and water feeding devices embody-
ing s separate chamber shall have a verticat drain pipe
and a blowoff valva not less than % in. (19 mm) pipe
size, located at the lowest point in the water equalizing
pipe connections so that the chamber and the equaliz.
ing pipe can be Aushed and the device tested.
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ARTICLE ¢ — INSTRUMENTS, FITTINGS, AND CONTROLS

HG-610  FOR HOT WATER BOILERS
HG-61t  PRESSURE OR ALTITUDE GAGES

fa) Bach hot water boifer shall have a pressure or
altitude gage connected to it or to its low connection
in such a manner that it cannot be shut off from the
boiler except by a cock with tee or lever handle, placed
on the pipe near the gage. The handle of the cock shail
be paralle]l to the pipe in which it is located when the
cock is open.

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

fe} Piping or tubing for pressure- or altitude-gage
connections shall o of nonferrous metal when smaller
than [ in. (25 mm) pipe size.

HG-$12 THERMOMETERS

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

HG-613  TEMPERATURE CONTROL

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

fa) Bach individual automatically fired hot water
boiter shall have a safety limit control that will cut off’
the fuel supply to prevent water temperature from
exceeding the maximum allowable temperature of
T50°F (121°C) at the boiler outlet. This water tempera-
ture safety control shall be constructed to prevent a
temperature seiting above 25¢°F (121°C).

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

HG-614 LOW-WATER FUEL CUTOFF

{a} Each automatically fired hot water heating
boiler with heat input greater than 400,000 Biu/hr
{117.2 XW) shail have an automatic low-water fuel

Appendiz B

HG-610-HG-632

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

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

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

HG-620
HG-621

FOR ALL BOILERS

INSTRUMENTS, FITTINGS, AND
CONTROLS MOUNTED INSIDE
BOILER JACEETS

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

HG-630
HG-631

ELECTRIC WIRING

ELECTRICAL CODE
COMPLIANCE

All fleld wiring for controls, heat generating appa-
ratus, and other appurtenances necessaty for the
operation of the boiler or boilers should be Installed in
accordance with the provisions of the National Elec-
tric Code and/or should comply with the applicable
local electrical codes. All boilers supplied with factory
mounted and wired controls, heat generating appa-
ratus, and other appurtenances necessary for the
operation of the boilers should be installed in accor-
danee with the provisions of the nationally recognized
standards such as listed in footnote t of HG-640.

HG-632  TYPE CIRCUITRY TO BE USED
Whether field or factory wired, the control circuitry
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HG-632-HG-640

shall be positively grounded and shall operate at 150 V
or less. One of the two following systems may be
employed to provide the controf circuit:

{a) Two-Wire Nominal 120 V¥ System With Separate
Egquipment Ground Conductor

(1) This system shall consist of the line, neutral,
and equipment ground conductors. The control pane|
frame and sssociated control circuitry metatlic enclo-
sures shall be electrically continvous and be bonded to
the equipment ground conductor.

(2) The equipment ground conductor and the
neutral conductor shall be bonded together at their
orlglnainthedectﬂeds:ﬂanumquindbythe
NEC.

(3) The Hne side of the control circuit shall be
provided with a time delay fuse sized as small as
pragticable,

tb) Two-Wire Nominal 120 V Systen Obtained by
Using an Isolation Transformer

(1) The two-wire contro! circuit shui] be obtained
from the secondary side of an Lolation transformer,
One wire from the secondary of this transformer shall
be eleotrically continuous and shall be bonded to ¢
convenient cold water plps, All metaillo enclosures of
control components shall be securely bonded o this
ground control cirouit wire, The primary sida of the
isolation transformer will normaily be & two-wire
source with a patential of 230 or 208 V or 40 V.

{2} Both sides of the two-wire primary circult
shall be fused. The hot leg on the load dds of the
isolation transformer shall be fused as small as
pructicable and in no cass fused above the rating of the
isolstion transformer.

HG-633  LIMIT CONTROLS
Limit controls shall be wired on the hot or lne side
of the control ¢lrenit,

Hes Appendiz H.
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HG-634 SHUTDOWN SWITCHES AND

CIRCUIT BREAKERS

A manually operated remote hesting plant shur-
down switch or clrcuit breaker should be located just
outside the boiler room door and marked for casy
identification. Consideration should also be given to
the type and location of the switch to safeguard
against tampering. If the boiler room door s on the
bullding exterior the switch should be located just
inside the door. If there is more than ons doos to the
boiler room, thers should be a switch located at each
door,

HG-640 CONTROLS AND HEAT
GENERATING APPARATUS

{a) Cll and gas-fired and electrically heated boilers
should be equipped with suitsble primary (fame
safeguard) safety controls, safety mit switches, and
brarners or electrio elements as required by & nationally
recoguiized standard.

(b} The symbol of the certifying organization?
which has investipated such equipment as Baving
complied with a nationally recognized standard shall
bae affixed to the equipment and shall be considered as
evidence that tho unit was manufsctured In accor-
dance with that standard,

‘Empindthﬂudmﬂymp{ndm
Americen Natioead Standards Z21.13.1, Central Hmieg Gu

Underwritey” Libocalodis, [, UL 296, $tandards for Sefety,

U%mm.mm.msm
Heating Equipment.
Undecwriten'’ Labocstoriae, Inc., UL N4, Standards for Sefety,
Ol Fired Boiler Assanbiles.
Underwritery' Laborstories, Inc, UL 798, Standerds for Sefety
Commercist—{ndustrial Gu-Hetlng Bquipasat.
'Ammuhmmmwmm
and Hedng p utder eptabdlabed, nationsll
d durds and theg B wtable 10 the suthord
hlvh."um
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ARTICLE 7
INSTALLATION REQUIREMENTS

HG-700 INSTALLATION REQUIREMENTS,
ALL BOILERS
HG-T01 MOUNTING SAFETY AND
SAFETY RELIEF VALVES
HG-701,1  Permissitle Mounting. Safety valves

and safety relief valves shall be located in the top or
side’ of the boiler. They shail be connected directly to
a tapped or flanged opening in the boiler, to 8 ftting
connected to the boiler by a short nipple, to a Y-base,
or to a valveless header connecting steam or water
outlets on the same boiler, Coll or header type boilers
shall have the safety valve or safety relief valve located
on the steam or hot water outlet end. Safety valves and
safety rellef valves shall be installed with their spindles
_ vertical, The opening or connection between the boiler
and eny tafety valve or safety relief valve shall have at
least tie area of the valve inlet.

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

{a) When a boiler is fitted with two or more safety
valves on one connection, this connection shall have &
crosg-sectional area not !ess then the combined areas
of inlet connestions of all the safety valves with which
it connects,

(b) When a Y-basz is used, the inlet area shall be
oot less than the combined outlet areas. When the size
of the boiler requires a safety valve or safety relief
valve farger than 414 in. (114 mm) in diameter, two or
more vaives having the required combined capacity
shalt be used. When two or mors valves are used on a
boiler, they may be single, directly attached, or
mounted on & Y-base.

HG-101.3  Threaded Connections, A threaded
connection may be used for attaching a valve.

3The ¢op of siGe of the boiler shall mean the highest

pait of the boiler proper but in no cass shall the safely valves or
safety rellef valves be located on the beoiler below (he lowast
periissible water Jevel

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

HG-T0LS  Use of Shutoff Valves Prohibited. No
shutoff of any description shall be placed between the
safety or safety relief valve and the boiler, or on
discharge pipes between such valves and the atmo-
sphere.

HG-701.6  Safety and Safety Rellef Vaive Dis-
charge Piping

fa) When a discharge pipe i3 used, its internal ¢ross-
sectional area shail be not less than the full area of the
valve outlet or of the total of the valve outlets
discharging thereinto and shall be as short and
siraight a8 possible and so arranged as to avold undue
stress on the valve or vaives. When an elbow is placed
on a safety or safety relief valve discharge pipe, it shatl
be located close to the valve outlet.

(b The discharge from safety or safety relief valves
shall be 50 arranged that there will be no danger of
scalding aitendants, When the safety or safety relief
valve discharge is piped away from the boiler to the
point of discharge, there shall be provisions made for
properly drajning the piping. The size and arrange-
ment of discharge piping shall be such that any
pressure that may exist or develop will not feduce the
retleving capacity of the retieving devices below that
required to protect the boifer,

HG-703  PIPING

HG-703.1 Provisions for Expansfon and Contrec.
tion, Provisions shall be made for the expansion and
contraction of steam and hot water mains connected
to boilers by providing substantial anchorage at
suitable points and by providing swing joints? when
2Regardless of type of connection wsed, the tem “swing joints”
means arfangements of plpe and filings, soch as illustrated in

Figs. HG-701.1 18d HQ-703.2, which allew the piplog to expand
witbout imposing excaisive faree on the bodler.
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Fig. HG-703.¢ SECTION IV — PART HG
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(1) Retum loop connection was designed 10 silminets necessity of chack valvas on gravity retum
Systams, but In some focalities a chack valve is a tagel requiremant,

{2) ‘When pump dischargs plping sxcesds 26 &, install swing check vaives £t pump discharge.

B} i pump diechergs is looped above normal bollar wetessing, inatall a spiing-loaded chack valve
at rstum heeder and at pump discharge.

(4} Where supply pressures are adaqusts, msksup watsr may ba introduced dirsctly 1o & boiler
throught #n independent connsction. Sea HG-105.

{€) Return connsctions shown for & multiple bollar installation may not ghways iasurs that the
systam will operate propsrly. In order to maintain proper water levels in muitipie boiler installa-
tiony, it may be necessary to Install supplameantary controfs or suiteble devices.

F1G. HG-703.1 AN ACCEPTABLE PIPING INSTALLATION FOR STEAM BOILERS [N BATTERY
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ARTICLE 7 — INSTALLATION REQUIREMENTS Fig. HG-703.2

manual alr veat, if used
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NOTES:

(11 Recommended control, Ses HG-614, Actzptable shutaff valves or cocks in the connecting
piping may be installed for convenience of control testing and/for service.

{2) The common return hesder $10p valves may ba located on sither side of the ¢hack vatves,

(3} The term Blowsff valve 25 used in this Section means all blowoft valves, drain vaives, and
pipa connectlons

FIG. KG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER MEATING BOILERS IN BATTERY
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HG-T03.1-HG-769.2

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

HG-7032 Return Pipe Connections

fa) The return pipe connections of each boiler
upplying a gravity return steam heating system shall
be so arringsd as to form a loop substantially ay
shown in Fig. HG-703.1 so that the water in each
boiler cannot be forced out below the safe water level

%) For hand-fired boilers with a normal grate line,
the recommended pipe sizes detailed a3 “A” In Flg.
HG-703.1 are 1% in. (38 mm) for 4 sq ft (0.0037 m?)
or less firebox area at the normal grate line, 234 in. (64
mm) for areas more than 4 sq ft (0.0037 m%) up to 149
&q ft {0.138 m®), and 4 in. (102 mm) for 15 sq & (0.139
m?) or mare.

fe) For automaticully fired boilers which do not
have 2 normsl grats line, the recommendsd pipe sizes
detailed as “A” In Fig. HG-703.1 are 1% in. (38 mm)
for boilers with minimum safety valve relieving
capacity 250 1b/hr (1130 kg/hr) or less, 2% In. (64
mm) for boilers with minimum safety valve relieving
eapecity from 251 to 2000 Ib/hr (1137 to 9060 kg/hr)
inclusive, and 4 in, {102 mm) for boilers with more
than 2009 Ib/hr (9050 kg/hr) minimum safety valve
relieving capacity.

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

HG-705 FEEDWATER CONNECTIONS

(a} Feedwater, makeup water, or water treatment
shall bo introduced into a boifer through the return
piping system. Alternatively, makeup water or water
treatment may be introduced through an independent
connection, The water flow from the independent
connection shall not discharge divectly against parts of
the bofler expoted to direct radisnt heat from the fire,
Makeup water or water treatment shall not be
introduced through openings or connections provided
for inspection or cleaning, safety valve, safety relisf
valve, blowol, water column, water gage glass, pres-
sure gage, of température gage.

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

Register, February, 1880, No. 410
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TABLE HG-709.1
EXPANSION TANK CAPACITIES FOR GRAVITY
HOT WATER SYSTEMS
Based on two-plpe system with average operating water
temperature 170°F, using cast iron columa radlation
with heat emission rate 150 Btu/hr sq fi equivalent
dlrection radiation

Instalied Equivalent Tank Capacity,
Dérsct Redletion! 83 ft gal
Up to 350 18
Upto 450 1
Upto 450 24
Up te 500 30
Up ta 1100 EH
Up ta 1420 4
Up to 1600 2-3
Up ta 1800 2-30
Uy ty 2000 2.35
Up Lo 2400 240

NOYE:

(1) For sysiems with more Lhan 2400 5q it of instefed squivadent
Sirsct water radlation, the required capacity of the cushion tank
shall be ncredsed oa the basis of 1 gal tank capacity/33 sq ft of
additions) squivaient cirect radiatien,

HG-70T  OIL HEATERS

fa) A heater for oil or other liquid harmful to boiler
operation shall not be instailed directly in the steam or
water space within a boiler,

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

HG-709  PROVISIONS FOR THERMAL
EXPANSION IN HOT WATER

SYSTEMS

All hot water heating systems incorporating hot
water tanks or fluid relief columng shatl be so installed
49 to prevent freezing under normal gperating condi-
tions.

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

HG-709.2 Closed Type Systems. If the system is
of the closed type, an airtight tank or other suitable air
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ARTICLE 7 — INSTALLATION REQUIREMENTS

TASLE HG-709.2
EXPANSION TANK CAPACITIES FOR FQRCED
HOT WATER SYSTEMS
Based on average operaling water lemperature 195°F,
a fill pressure 12 psie, and maximum operating pressure

20 psig
System Volume,! Tank Capacity,
gal 2
160 15
200 30
300 45
400 &0
500 75
100 150
2000 300

HOTE:

{1) Inchudes volume water In botler, radlation, and plping, nat
inchading expansion tank, A procedure for estimating system
volume and for detemmining sapanshon tank sizes for other design
condillons may be rafered to in Chapter 10 of the 1964 editlon
of the ASHRAE Guide and Data Book Applicatiens.

cushion shal! be installed that will be consistent with
the volume and capacity of the system, and 1t shall be
suitably designed for a hydroatatic test pressure of 24
times the allowable working pressure of the system.
Eapansion tanks for systems designed to operate above
30 psi (207 kPa) shall be constructed in accordance
with Section VIIY, Division [. Provisions shail be
made for draining the tank without emptying the
system, except for prepressurized tanks.

HG-709.3 Minimom Capacity of Closed Type
Tank, The minimum capacity of the closed type
expansion tank may be delermined from Tables HG-
769.1 and HG-709.2 or from the following formula
where the necessary information is available:

Ve = [(0.00041T — 0.0466)V )/ ({P,/P)) — (Po/P,)]

where
¥, = minimum volume of tanks, gal

volume of systern, not including tanks, gal

average operating temperature, 'F

P, = atmospheric pressure, psi

Py = fill pressure, psi

P, = maximum operating pressure, psi

HG-7094  Provistons for Thermal Expansion in
Hot Water Supply Systems, If a system is equipped
with a check valve or pressure-reducing valve in the
cold water inlet line, consideration should be given to
the installation of an airtight expansion tank or otier
suitable air cushion. Otherwise, due to the thermal

=
S |
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HG-709.2-HG-710.4

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

HG-7TI0  STOP VALVES

HG-710.1  For Stugle Steam Boilers, When a stop
valve is used in the supply pipe connection of a single
steam boiler, there shall be one used in the retumn pipe
connectiod.

HG-710.2  For Single Hot Water Heating Bollers

fe) Stop valves shall be located at an accessible
point in the supply and return pipe connections as
near the boiler nozzle as is convenient and practicable,
of a single hot water heating boiler installation to
permit draining the boiler without emptying the
system.

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

HG-710.3  For Multiple Boller Installations. A
stop valve shall be used in each supply and return pipe
connection of two or more boilers connected to a
common system. See Figs. HG-703.1 and HG-703.2.

HG-7104 Type of Stop Valve(s)

(a) Al valves or cocks shall conform with the
applicable portions of HF-203 and may be ferrous or
nonferrous.

{b} The minimum pressure rating of all valves or
cocks shall be at least equal to the pressure stamped
upon the boiler, and the temperature rating of such
valves or cocks, including ali internal components,
shall be not Jegs than 250°F (121'C).

fe} Valves or cocks shall be flanged, threaded or
have ends suitable for welding or brazing.

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

fe) All valves or cocks shall have tight closure when
under boiler hydrostatic test pressure.
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HG-710.5-HG-725.3

HG-710.5  Identification of Stop Valves by Tags.
When stop valves aro used, they shall be properly
designated subsiantially as follows by tags of metal or
othier durable matarial fastened to them:

Sapply Vilve - Number { )

Do Net Closa Withoot Also
Cwing Return Vabve -
Number {)

Retum Vatve — Number ()
Do Not Ciose Withoot Also

Sapply Valve -
Nomber { }

HG-715  BOTTOM BLOWOFF OR DRAIN

VALVE

fa) Bach boller® shall have a bottom blewef or
drain pipe connection fitted with a valve or cack
connected with the lowest waler space practicable,
with the minimam sizs of blowofT piping and valves as
showa in Table HG-7iS. Drain and blowoff valves
may be installed in the piping adjacent to the boiler as
shown in Figs. HG-703.1 and HG-703.2

{b} Any dischargs piping connected to bottom
blowofF and/or bottom drain egunection shafl be fulf
slze to the point of discharge.

{c) The minimum pressurs rating of blowoff or
drain valves and/or ¢ocks shall be equal to the
pressura stamped on the boiler but in no cass less than
30 psi (207 kPa). The temperature rating of such
valves and/or cocks shall be not less than 250°F
(121°C),

HG-720  SETTING

Boilers of wrought materials of the wet-bottom type
having an external width of over 36 in. (914 mm) shail
have not less than 12 in. {305 mm) between the bottom
of the boiler and the foorline, with sccess for
inspection. When the width is 36 . {914 mm) or less,
the distance between the bottom of the boiler and the
floorilne shall be not less than & in, (152 mm), except
that, when any part of the wet bottom is not farther
from an outer edge than 12 in. {305 oum), this distance
shall be not 1ess than 4 in, (102 mm),

'Ba&mhamnupmtyotzs gl {95 [y or less are exeznpt from
the ebove requirements except that they must bave o % in. (19
) pipe siza minkmum drain valve,

Register, February, 1990, No. 410
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TABLE HG-T15
SIZE OF BOTTOM BLOWOFF! PIPIRG
AND VALVES
Windmum Raguired Bloweft
Safely o Safely Redaf Valve Capachy, Valyes
fo of steam/hr [Note {2})] Sz, 1n,
Up te 500 %
501 to 1250 1
1251 to 2500 %
1501 to 6000 1%
5001 and Larger 2

ROTES:

{1} The term blowerf vaive as used in this Section means all blowosf
vatves, drain valves, and plpe conndctlons,

(2) To determine the dlscharge capacity of safety reilef valves In
terrns of By, the reffering cepacty 1a 1b of steamfbr Is
muitipiid by 1000,
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EXCERPTS FROM:

ASME BOILER AND PRESSURE VESSEL CODE

SECTION VIII
PRESSURE VESSELS
1980 EDITION
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INTRODUCTION

SCOPE
U.1 SCOPE!

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

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

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

(1) those within the scope of other Sections

(2} fired process tubular heaters

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

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

In these appiications where there are laws or regulations issued
by Municipel, Staté, Provincial or Pederal Authorities eovering
pressure vessels, these laws or regulations skoold be reviewed to
determing sizs or service limitations of the coversge which may be
different oc more restrictive than those given in this paagraph.

Register, February, 1990, No, 410

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

(5) piping components, such as pipe, flanges,
bolting, gaskets, valves, expansion jeints, fittings, and
the pressure-containing parts of other companents,
such as strainers and devices which serve such
purposes as mixing, separating, snubbing, distributing,
and metering or controlling fiow, providing that
pressure-containing parts of such components are
generally recognized as piping components or accesso-
ries

{6} vessels with a nominal watercontaining ca-
pacity of 120 gal (454 I} or less for containing water®
under pressure, including those containing air, the
compression of which serves only a cushion

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

{a} a heat input of 200,000 Biu/hr (58.6 kW)

(5} a water temperature of 210°F ($9°C)

(c) a nominal water-contzining capacity of 120
gal (454 1)

(8} vessels having an internal or extemnal operat-
ing pressure [see 3-1{[)] not exceeding 15 psi (103 kPa)
with no limitation on size {see UG-28(e)]

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

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

*The water may contain edditives pravided the fash point of the
aquecus solution at atmospheric pressure is E35°F (§5°C) or higher.
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complies with all of the requirements of this Division
may it be stamped with the applicable Code symbol.

{¢) In relation to the geometry of pressurecontain.
ing parts, the scope of this Divisiea shall include the
following:

(1) where external piping Is to ba connected to
the vessal:
fa} the welding end connection for the fmt
circumferential joint for welded connections
(5} the first threaded joint for wrewed connec-
ticos
() the face of the first flange for bolted,
flanged connections |
{d} the first sealing surface for proprietary
conpectlons or fittings
{2} whese nonpressure parts are welded directly
to either the internal of external surface of a pressure
vessel, the weld attaching the part to the vessel (se8
UG-54, UG-55 and Appendices D and G)
{3) pressure-retaining covers for vessel openings,
such as manhole and handhole covers
(4) the first seakting surface for proprictary fittings
for which rules are not provided by this Division, such
as gages and instruments

(#? The scope of the Division includes provisions
for pressure rellef’ devices necessary to satisfy the
requirements of UG-125 through UG-136 and Appen-
dix 11,

(g} Unfired steam boilers as defined in Section I
shall be coastructed in accordance with tha rules of
Section I or this Division [ses UG-125(b) and UW-
2.

The following pressure vessels ln which steam {3
generated shall be constructed in accordance with the
rules of this Division:

(1) vegsels kmown as evaporators or heat ex-
changers

(2) vessels in which steam is generated by the use
of heat resulting from operation of a processing system
containing a aumber of pressurs vessels such as used
in the manufacture of chemical and petroleam prod-
ucts

{h} Pressure vesssls or parts subject to direct firing
from the combustion of fuel (so0lid, liquid, or gaseous),
which are not within the scope of Sections I, ITT, or TV
may be constructed in accordance with the rules of
this Division [see UW-2(d)).

(i} Any pressure vessel which meets all of the
requirements of this Division, including those for
inspection, may be stamped with the Cods “U”
symbol ¢ven though exempted from such stamping.

{7) Pressure vessels exclusive of thoss covered in
{e), {g), and (h) that are not required by the rules of
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this Division to be fully radiographed, which are not
provided with quick actuating closures (see UG-35)
and that do not excesd the following volume and
prassure limits may be exempted from inspection by
Inspectors, as defined in UG-3, provided that they
comply in all cther respects with the requirements of
this Division:

(1) 5cuft (0,14 m®) in volume and 250 pei (i720
kPa) design pressure, or

2) 1} cu it (0.04 m®) in volume and 600 pai
(4140 kPa) design pressure

In an assembly of vessels, the limitations in {1} and

(2) apply 10 each vessel and not the assembly a4 a
whoele. Vessels fabricated in accordance with this rule
shall be marked with the *“UM" symbol in Fig. UG-
116, sketch (b}, and with the data required in UG-1i6,
Certifficates of Compliance shall satisfy the require.
ments of UG-120(s).

GENERAL
[15] GENERAL

(a) The user or his designated agent? shall estadlish
the design requirements for pressurs vessels, taking
into consideration factors sssocisted with normal
operation, and such other conditions as startup and
shutdown.

Such consideration shall include but shall not be
lmited to, the following:

(1) the nesd for corrosion allowance beyond
those specified by the rules of this Divisfon (s¢0 UG-
3y

{2) the definition of lethal servicas, For example,
see UW-2(a). .

3} the need for postweld heat treatment beyond
the requirements of this Division and dependent on
sarvice conditions;

(4) for pressure vessals in which steam is gener-
ated, or water is heated, {ses U-i(g) and (h)] the need
for piping, valves, Instruments, and fittings to perform
the functions covered by PG-59 through PG-61 of
Section L
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PRESSURE RELIEF DEVICES
UG-125  GENERAL

{a) All pressure vessels within the Scope of this
Division, irrespective of size or pressure, shall be
provided®* with protective devices in accordance with
the requirements of UG-125 through UG-135.

{8} An unfired steam boiler, as defined in U.1(g),
shall be equipped with pressure relief devices required
by Section I insofar as they are applicable to the
servics of the particular instalfation.

fe} All pressure vessels other than unfired steam
boilers shall be protected by a pressure-relieving
device that shall prevent the pressure from rising more
than 10%% above the maximum allowable working
presaure except as permitted in (1) and (2). (Ses UG-
134 for pressure ssitings.}

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

33afety deviess need not be provided by the vesgsl manufacturer,
but overpressure protection shall de provided prior to placing the
vessel in service.

Register, February, 1990, No. 410
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shall prevent the pressure from rising more than 169
above the maximum allowable working pressure,

(2] Where an additional hezard can be created by
exposure of a pressure vessel to fire or other unexpects
ed sources of external heat, supplemental pressure
relisving devices shall be installed to protect against
excestive pressure, Such supplemental pressurs reliev-
ing devices shall be capable of preventing the pressure
from rising more than 21% above the maximum
allowable working p ‘The same pressurs reliev-
ing devices may be uosed to satisfy the capacity
requirements of (¢} or (e¥1) and this parsgreph
provided the pressure setting requirements of UG-
£34(a) are met.

(3} Pressurs rebef devices, intended primarily for
protection against axposure of a pressure vessel to fre
ot other unexpected sources of external hest instailed
on vessels having no permanent supply connection and
used for storage at ambient temperatures of noarefiig-
erated liquefled compressed grses,® are exchuded from
the requirements of (¢)(1) and (ex(2), provided:

{a) the relief devices are capabls of preventing
the pressure from rising more than 209 above the
marimunt allowable worldng pressure of the vessals;

(B) the set pressure of thess davices shall not
excoed the marimum aflowable working pressure of
the veasels;

{c} the vessels have sufficient ullage to avold a
liguid full condition;

(d} the mazimum allowabls working pressure
of the vessels on which thess devices are installed is
greater than the vapor presyure of the stored liquefied
compressed gas at the maximum anticipated tempera-
ture® that the gas will reach under atmospheric
conditions; and

(e) pressure relief valves used to satisfy these
provisions also comply with the requirements of UG-
12%a)(5), UGQ-131(c)X2), and UG-134(eX2).

{d} Pressure relieving devices shall be constructed,
located, and installedt so that they are readily accessi-
ble for inspection and repair and so that they cannot
be resdily rendered inoperative (se¢ Appendix M), and
should be sedected on the basis of their intended
service. B

(e} If a pressure indicating gage is provided to
determine the vessel pressure at or near the set
pressure of the relief davice, one should be salected
that It graduated with an upper limit that is neither

MPor the purpose of thess mles, puied are <onsideed to b
substances having & vapor pressuce grester thas 40 pels at 100F
€128

#Normally this temperature shoukd nak b I then 15T (46°C).
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less than 1,25 times the set pressure of the relief device
nor more than twice the maximum allowable working
pressure of the vessel Additional gages may be
instalied il desired.

{3 Pressure relicf valves or nonreclosing pressure
relief devices®” may bs used as protective devices,
Nonreclosing preswure relief devices may be used
¢ither alone or, if applicable, in combination with
safety or safety relief valves on vessels.
NOTE: Use of soareclodng deviees of some types auy be

isable o vesels lafng pob that may fender 8 safey
o safety reld valve inoparuiive, whare & Jom of vibuabls materiat
by Smkage ihould be avolded, o whire contamination of the
atmaphars by lkagw of soxloct fiukds most be avoldad, The ue
of rupture digk devicrs may alio be sdvitable when very npid
1ates of prespord riks miy be enconntersd

@) Yessels that are to operate completely filled with
liquid shall be equipped with lquid relief valves,
unless otherwise protected against overpressure.

(h) The protective devices required in (a) need not
be inatalled directly oo a pressure vessal when the
source of pressure is external (o the vessel and is under
such positive control that the preasure in the vessel
cannot exceed the maximum allowable working pres.
sure at the operating temperature sxcept as permitted
in (o} {sea UG-93).

NQOTE: Presure reducicg valves and similar mochanical or

(1) Safety and safety relief valves for steam servico
shail meet the requirements of UG-131(b).

UG-126  PRESSURE RELIEF YALVES®

Register, February, 1990, No, 410
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main valve will open automatically at not over the st
pressure and wilk discharge its full vated capacity if
some essential part of the pilot should fail.

{c} The spring in a pressure relief valve in service
for pressures up to and including 250 psi (1720 kPa)
shall not be reset for any pressure more than 0%
above or 10% below that for which the valve is
marked. For higher pressures, the spring shall not be
reset for any pressure mors than 59% above or 595
below that for which the safety or reliel valve is
marked.

{d) The set pressure tolerances, plus or minus, of
pressure relief valves shall not exceed 2 psi (13.3 k¥a)
for pressures up to and including 70 psi (483 kPa) and
3% for pressures above 70 psi (483 kPa).

UG-127 NONRECLOSING PRESSURE

RELIE¥ DEVICES

(a} Rupture Disk Devices®?
(1) General

{a} Bvery rupture disk shail have a stamped
bursting pressure within a manufacturing design
rangs*® at a specified disk temperature,*’ shall be
marked with a lot number, and shali be guaranteed by
its manufacturer to burst within 5%5 {plus or minus) of
its stamped bursting pressure at the coincident disk
temperature.

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

1} At least two sample rupture disks from

A rupture ditk device 4 a poncechosdng pressure redief device
actuated by inlet static pretsuse and Saigned to functios by the
bursting of a pressure containing disk. A rupivre disk is be
p ini) P sensitive element of 2 rupture
dlak device, A rupture ditk holder is tho structure which enclose
a0d clamps the rupture disk in position. Rupture disks may be
designed in several configurations, such a¢ plain Bat, pre-buiged or
reverse bickling, and may be made of either ductile or brittle
materizl; rupture disk material is not required to conform 10 an
ASME spacification. The material of the rupture disk bolder shafl
be Hsted in Sectioa 11 and this Division.

®The monufocturing derlgn ronge 18 a range of pressure within
which the average burst pressure of &3¢ disks muat foll to be
aceeptable for & particolar requirement as agreed upon bétween the
rupture disk mangfacturer and the usar or his agent. The disk
shall be marked at the average burst pressure of all test disks.
UThe sprsified disk p pplied to the rupture disk
manofacturer shall be the expocied temperature of the disk whes
an emergency condition exists and the disk is expected to rupture.

Register, February, 1990, No. 41¢
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each lot of rupture disks, made from the same
materials and of the same size as those to be used,
shall be burst to verify that the stamped bursting
pressure falls within the manufacturing design range
at the coincident disk temperature. At least one disk
shall be burst at room temperature. The stamped
rating at the specified disk temperature shall be the
average of the bursts at coincident disk temperature.

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

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

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

(2} Copacity Rating
{a) The calcutated capacity rating of a rupture
disk device shall not exceed a value based on the
applicable theoretical formula (see UG-i31) for the
various media multiplied by:

K = Coefficient = 0.62

The area A (square inches) in the theoretical formula
shall be the minimum net area existing after disk
burst,<*

b} In lien 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

CThe minimum net flow area is the calculated net arca after a
complete burst of the disk with appropriate allowance for any
strvctural members which may reducs the net dow area through
the rupture disk device. The net Bow area for siving purposes shall
rot axceed the nominal pips size area of the rupture disk device.
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coefiicient in general accordance with the procedures
of UG-131, as applicable,
(3} Appifeation of Rupture Disks
(o} A rapture disk device may be used as the

sale pressure relieving devics on a vessel.
NOTE: Whea rupture disk devices are ased, it is recommended
thet the design pressare of the vesssd be suBlclently abave the
intended operating presrore Lo provide sufficient margin between
operating prowure and rupture disk borsting pressure to prevent
premature (aifore of the rapture disk dus o fatigos or eroep.

Application of rapture disk devices to Hquld servica shoald be

energy
irstalled will result in wofichant opening of the mptare disk.

{6} A rupture disk devics may be installed
betweenr a pressure relief valve'® and the vessel
provided:

{1) The combination of the spring loaded
safety or safety relief valve and the rupture disk device
is ample in capacity to meet the requirements of UG-
133(2) and (b).

(2) The stamped capacity of & spring loaded
safety. or safety relisf valve (nomde type) when
installed with a rapture disk device betwesn the inlet
of the valve and the vessel shall be mubtiplied by a
factor of 0.30 of the rated relieving capacity of the
valve alone, or alteraatively, the capacity of such a
combination shall be established in accordance with
(3) below.,

(3) The capacity of the combination of the
rupture disk device and the spring loaded safety or
safety rellef valve may be established in accordance
with the appropriate paragraphs of UG-132, Cer.
tification of Capacity of Safety and Safety Relief
Yalves in Combination with Nonreclosing Pressurs
Relief Devices.

(4} The space betwoen a rupturs disk devics
and a safety or safety relief valve shall be provided
with a pressure gage, a try cock, fres vent, or suitable
telltals indicator, This armngement parmits detéction
of disk rupture or leaksge. *

{5) The opening (sce footnote 42) provided
through the rupture disk, after bunst, is sufficient o
permit a flow equal to the capacity of the valve {(2)
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and (3) above], and thera is no chance of interference
with proper functioning of the valve; but in no casa
shall this area ba less than 809 of the area of the infet
of the valve unless the capacity and functioning of the
specifie combination of rupturé disk and vaive have
besn cstablished by test in accordance with UG-132.

(¢} A rupture disk device may be installed on
the outlet side*® of a spring loaded safety relief valve
which is opened by direct action of the pressure in the
vease] provided:

(1) The valve is so designed that it will not
fail to cpen at its proper pressure setting regardless of
any back pressure that can sccumulate between the
valve disk and the raphure diak, The spacs between the
valve disk and the rupture disk shall be vented or
drained to preveat accumulation of pressure dus to a
smail amount of leakage from the valve,

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

(3) The ped bursting p e of the
rupture disk at the coincident disk temperature plus
any pressure in the outlet piping shall not exceed the
design pressure of the putlet portion of the safety or
safety rellef valve and any pipe or fitting between the
valve and the rupture disk device. However, in no ¢ase
shall the stamped bursting pressure of the rupture disk
at the coincident operating temperaturz plus any
pressure in the outlet piping exceed the maximum
allowable working pressure of the vessel or the st
pressure of the safoty or safety rellef valve,

(4) The opening provided through the rup-
fure disk device alter breakage is sufficient to permit a
flow equal to the rated capacity of the attached safety
or safety relief valve without exceeding the allowable
overpressire,

(5} Any piping beyond the rupture disk
cannot ba obstructed by the rupture disk or fragment,

() The contents of the vesssl are clean

or lo prevent corrodive

mnmadﬂmmmﬂnuyspm;ludedsaf«yuﬂd
nOt open nt it st pressure if back peessure builds up in
mwmmmmvemdmptmdhhAwuyMM
: uchl & 4 dlaphragm valve or s vilvs equipped
with & bethows above the disk.
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the ruptuce disk {or in any other outlet that may be
provided) will not clog the outlet.
{7) The bonnet of the safety relief valve shall
be vented to prevent accumulation of pressure.
{6} Breaking Pin Device®?

(1) Breaking pin devices shall not be used as
single devices but only in combination between the
safety or safety relief valve and the vessel.

(2} The space between a breaking pin device and
& safety or safety relief valve shall be provided with a
pressure gage, a try cock, a fres vent, or suitable
telitale indicator. This arrangement permits detection
of breaking pin device operation or leakage.

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

ances, is appled to the devics:
Rated Pressure, psi
Minimum Maximam Tolerance, Plus or Minus, psi
3 150 ¥
151 275 10,
6 375 _ 15

(4} The rated pressure of the breaking pin plus
the tolerance in psi (kPa) shalt not exceed 105%% of the
maximum allowable working pressure of the vessel ta
which it is spplied.

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

(¢} Spring Loaded Nonreclosing Pressure Relief
Device

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

4TA breaking pin device 1 a ponreclosiag pressure relief davice
sctuated by inlet static pressure and designed to fuoction by the
breakage of & load-carrying section of a pla which supports a
pressure ¢ontaining member. A breaking pin is the load-carrying
elesoent of a breaking pin device. A breaking pin housing is the
struture whichk encloses the breaking pin mechanivm  The
materiak of the housing shall be listed in Section 1{ and in this
Drvision,

OThe pecifed temperzture supplied to the breaking pin
manufacturer shall be the temperature of the breaking pin when an
emergency condition exists and the pin s expected to Break.
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means fail, the device will achieve full opening at or
below its set pressure. Such a device may nof be used
in combination with any other pressure relief device.
The tolerance on opening point shall not exceed
*5%.

{2} The calculated capacity rating of a spring
foaded nonreclosing pressure relief device shall not
excesd a value based on the applicable theoretical
formula (see UG-131) for the various media, multi-
plied by: K = Coefficient = 0.62,

The area A (square inches) in the theoretical
formula shall be the flow area through the minimum
opening of the nonreclosing pressure relief device.

{3} In Yieu of the method of capacity rating in (2)
above, a manufacturer may have the capacity of a
spring loaded monreclosing pressure relief device
design certified in general accordance with the proce-
dures of (JG-131, as applicable.

UG-128  LIQUID RELIEF VALVES

Any liquid relief valve used shall be at feast ¥ in.
iron pipe size.

UG-129  MARKING

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

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

{2) manufacturer’s design or type number;

(3) size_1in. (the pipe size of the valve inlet);

{4) set pressure—_psi;

{5) capacity. cn ft/min of air (60°E and 14.7
psia). Valves that are capacity certified in accordance
with UG-131(cK2) shall alsc be marked “At 20%
op.”

{6) capacity__1b/hr of saturated steam for
valves cedlified on steam or complying with UG-
131¢e);

NOTE: In addition, the manufecturer may indicate the capacity in
other Auids (see Appendix 11}

T
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FIG. UG-129 QFFICIAL SYMBOL
FGR STAMP TO DENQTE THE
AMERICAN SOCIETY OF
MECHANICAL ENGINEERS'
STANDARD

{7) year built, or siternatively, a coding may be
marked on the vaive such that the valve manufacturer
can jdentify the year built.

{8) ASME Symbol as thowm in Fig. UG-129.
Valves smaller than ¥ in. pipe size are exempt from
requirements (3), (%), and (6). Requirements (1), (2),
(4), (7), and (8) may be marked on tegs anached by
wire, adhesive, or other means suitable for the service
conditlons.

(b} Safety and safety relief valves certified for 2
steam discharging capecity under the provisions of
Section I and bearing the official Code symbol stamp
of Section I for safety valves may be used on pressure
vessels, The rated capacity in terms of other Huids
shall be determined by the method of conversion given
in Appendix 11, [See UG-131(b).]

(¢} Pressure Rellef Volves In Combination with
Rupture Disk Devicer Pressure relief valves in combi-
nation with rupture disk devices shall ba marked with
the capacity established in accordasce with UG-
127EX3NEXNZ) or UG-127(a)3Xb)3), in addition to
the marking of UG-12%(a) and UG-129(f). The mark-
ing may be placed on the valve or on a plate or plates
sscurely fastened to the valve, The marking shall
include the following:

{1) A combination with capacity certified per
UG-127(a)(3¥bX2) shall be marked, prior to instaila-
Hom, a3 follows:

fa} capacity of combination . __Ib of
saturated steam/hr or— . cu ft of air/min
(60F and 14,7 psia)

{2) A combination with capacity certified per
UG-127(aX3XbX3) shall be marked by tha responsible
manufacturer, as {ollows:

(o} name of manufacturer of valve

(B} dexign or type number of valve

{c} name of manufacturer of rapture disk
device

(d) design or type number of rupture disk
device

() capacity of combinatico—— . 1b of
saturated steam/hr or— . cu R of air/min
(60°F and 14,7 psia)

(d} Pressure Relief Valves In Combination with
Breaking Pin Devices Pressurg rebfef valves in combi-

Appendiz B

SECTION VI — DIVISION 1

nation with breaking pin devices shall be marked in
accordance with UG-129(2). In addition, the rated
pressure shall be marked oo the breaking pin and the
breaking pin housing.

(e} Liguid Rellef Volves. Each liquid relief velve
shall be marked with the following data:

(1) name or identifying wademark of the manu-
facturer

(2) manufacturer’s design or type number

(3) size..___in, (pipe size of inlet)

{#) setpressure_______ pad

(5) relleving capacity_—__ gal of water/min
at 0F

(7 Rupture Disk Devices. Every rupture disk shall
be plainly marked by the menufacturer in such a way
that the marking will not be obliterated in service. The
mipture disk marking may be placed on the flangs of
the disk or on a metal tab permanently attached
thereto, 4 The marking shall incluge the following:

(1) the name or identifying trademark of the
manufacturer

{2} manufacturer’s design or type number

{3} lot number

() dze ___ in,

¢5) stamped bursting pressure .. __psi

{5) coincident disk temperaturea . 'F

{7) capacity..—_1b of saturated steam/hr,
0t cu ft of air/min (60°F and 14,7 psis}
NOTE: In addition, the manofactarer miny hadicats the capecity
in other fralds {see Appendix 11).

Ttems (1), (2}, and {4) shall eise be marked on the
rupture dlsk holder,

@) Spring Loaded Nonreclosing Presture Relief
Devices, Spring loaded sonreclosing pressure relief
devices shail be marked in accordance with UG-129(a)
¢xcept that the Code symbol stamp is to bs applied
only when the capacity has been established and
cettified in accordancs with UG-127(cX3) and all
other requirements of UG-130 have been met.
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UG-133  DETERMINATION OF PRESSURE

RELIEVING REQUIREMENTS

{a) Except as permitted in (b), the aggregate capac.
ity of tho pressure-relitving davices connected to any
vessel or system of vessels for the release of a liquid,
afr, steam, or other vapor shall bs sufflelent to carry
off the maximum quantity that can be generated or
supplied to the attached equipment without permitting
a rise in pressure within the vessel of more than 16%
above the maximum allowable working p when

exposurs to fire or other sources of external heat, shall
have a relieving capacity suficlent, to prevent the
pressure from rising more than 219 above the
maximom allowable working pressure of the vessel
when all pressure relieving devices are blowing.

(c) Vessels connected together by a system of
adequste piping not contalning valves which ¢an
isolate any vessel may be considered as one unit in
figuring the required relieving capacity of pressure
relieving safety devices to be furnished.

{d} Hedt exchangers and similar vessels shall be
protecied with a relieving devics of sufficient capacity
to avoid ovarpressure in case of an internal failure,

fe) The official rated capacity of a pressure relieving
safety device shall bo that which is stamped on the
device and guaranteed by the manufacturer,

(7 The rated pressure relieving capacity of a
pressure rebief valve for other than steam or air shall
be determined by the method of convertion given in
Appendix t1.

(g} Ta prorate the relleving capacity at any ralley.
ing pressure greater than 1.10p, as permitted under
UG-125, a multiplier may be applied to the cofficial
relieving capacity of a pressure relidving device as
follows:

N
1.10p + 14.7

where
_P=arelieving pressure, psig
pmmset pressure, psig

UG-134  PRESSURE SETTING OF

PRESSURE RELIEF DEVICES

(g} When a single preasure-relieving device is used,
it shall be set to operate®® at a pressurs not excesding
the maximum allowsble working pressure of the
veasel, When the required capacity is provided in more
than one pressure-relieving device, only ome device
need be set at or below the madmum allowable
working pressure, and the sdditional devices may be
$et t0 open at higher pressures but in no case at a
presture higher than [03% of the maximum allowable
working pressure, except a3 provided in (b).

(8} Protective devicss permitted in UG-125(c)(2) as
protection against excessive pressure caused by expo-

the pressure-retieving devices are blowing.
(5} Protective devices as permitted in UG-125(c)2),
a8 protection against excesalve pressure caused by
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sure to fire or other sources of external heat shali be
set to operate at a pressure not in excess of 1109% of
the maximum allowable working pressure of the
vessel. If such a device is used to meet the require-
ments of both UG-125(c) and UG-125(c)}2), it shatl be
set to operate at not over the maximum allowable
working pressure,

fc) If the operating conditions of a valve are
changed 50 as 10 require another spring rated for a
different pressure, the relief setting shall be adjusted
by the manufacturer or by an individual certified by
the manufacturer of that safety valve; the valve shall
be remarked by either of them in conformance with
UG-i29.

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

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

(2} The set pressure tolerance of pressure retief
valves which comply with UG-[25(c)(3) shall be
within —0%, +10%,.

UG-135 INSTALLATION

{a} Safery, safety relief and pilot operated pressure
relief valves, and noureclosing pressure relief devices
shail be connected to the vessel in the vapor space
above any contained tiquid or to piping connected to
the vapor space in the vessel which is to be protected.

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

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

(d) Liquid relief valves shall be connected below the
normal Hquid level,
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fe} There shall be no intervening stop valves be-
tween the vessel and its protective device or devices, or
between the protective device or devices and the point
of discharge, except:

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

{2) under conditions set forth in Appendix M.

() The safety devices on all vessels shall be so
installed that their proper funciioning will not be
hindered by the nature of the vessel’s contents.

{g) Discharge lines from pressure relieving safety
devices shall be designed to facilitate drainage or shall
be fitted with drains to prevent liquid from lodging in
the discharge side of the safety device, and such lines
shall lead to a safe place of discharge, The size of the
discharge lines shall be such that any pressure that
may exist or develop will not reduce the relisving
capacity of the relieving devices below that required to
properly protect the vessel. {See UG-136(n) (8) and
Appendix M.]

Register, February, 1990, No. 410




132 WISCONSIN ADMINISTRATIVE CODE
Appendix B

EXCERPTS FROM:

ASHME BOILER AND PRESSURE VESSEL CODE

POMER PIPING
AHSI/ASHE B31.1
1980 EDITION

Register, February, 1990, No. 41¢




INDUSTRY, LABOR & HUMAN RELATIONS 133
Appendix B

FOREWORD

The general philasophy underlying this Power Piping Code is to paralled those provisions of Section I, Power
Boiters, of the ASME Boiler and Pressure Yessel Code, as they can be appiied to power piping systems. The
Allowable Stress Values for power piping are generally consistent with thoss assigned for power boilers. This Code
is more conservative than some other piping codes, reflecting the nesd for long service lifs and maximum reliability
in power plant instalfations.

The Power Piping Code as currently written does not differentiate batween the design, fabrication, and erection
requirements for crtfeal and noncritieal piping systems, except for certain stress calculations and mandatory
nondestructive tests of welds for heavy wall, high temperature applications. The problem involved is to try 10 reach
agreement on how 1o evaluste criticatily, and to avoid the inference that nencritical systems do not require
competence in design, fabrication, and erection, Some day such levels of quality may be definable, so that the need
for the meny different piping codes will be overcome.

There are many instances where the Code serves 1o warn a designer, fabricator, of erector against possible pitfalls;
bun 1he Code is Aot @ Aandbook, and cannot substituts for sducation, experience, and spund engineering judgment.

The Code never intentionally puts o celling limit on conservatisne A designer i3 free 1o specify more righd
requirements as he feefs they may be justified. Conversely, a designer who is capable of a more rigorous analysis than
is specified in the Code may jusiify a less conservative design, 2nd still satisfy the basic intent of the Code.

The Power Piping Committes strives Lo keep abreast of the current technological improvements in new materials,
fabrication practices, and testing 1&chniques; and endeavors to keep the Code updated to permit the use of scceptable
new developments.
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134 WISCONSIN ADMINISTRATIVE CODE

Appendiz B

INTRODUCTION

The Code for Prassure Piping, B31, consists of a number
of Sections, which collectively constitute the Code. Herei-
safter in this Introduction and in the text of this Code Sec-
tion B31.1, when the word “Code™ is used without identifi-
calion to another specific Code Section, it means this Code
Section.

The Code for Pressure Piping sets forth engineering re-
quirements deemed necessary for safe design and construc-
tion of piping systems. While safety is the basic consideration
of this Code, this factor alone will not necessarily govern the
final specifications for any pressure piping system, The de-
signer is cautioned thet the Cods is not a design handbook.
The Code does not do away with the need for the engineer
or competent engineering judgment.

The Code containa basic reference data and formulas nec-
essary for design. It is intended {0 state these requirements in
terms of basic design principles to the fullest possible extent,
supplemented with specific requirements where necessary to
obiain unilorm interpretation of principle. It contains prohi-
bitions in areas where practices or designs are known to be
unsafe. In other areas the Cade contains wamings or “Aags”
where caution is known to be necessary, but where it is falt
that a direct prohibition would be unwise.

The Code includes:

{I) material specifications and component standards which
have been accepted for Code usage;

(2} the designation of proper dimensional standsrds for the
elements comprising piping systems;

(3} requirements for the design of component parts and
assembled units, including necessary pipe supporting ele-
ments;

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

{5) requirements for the fabrication, assembly, and erec.
tion of piping systems,
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(6) requirements for testing and inspecting of efements
before assembly or erection and of the completed systems
after erection.

The P of piping syst shall comply with the
Specifications and Stendards listed in the Code. Compliance
with this Code requires that fundamental principles be fal-
towed and that materials or praclices not specifically ap-
proved under this Code, but which are rot prohibited by the
Code, be qualified for use as set forth in the applicable chap-
ters of the Code.

The specific design requirements of the Code usually re-
volve around a simplified engineering approach to a subject.
It is intended that a designer capable of applying more com-
plete and rigorous analysis 1o special or unusual problems
shall have latitude in the development of such designs and the
evaluaticn of complex or combined stresses. In such cases the
designer is responsible for demenstrating the vatidity of his
approach.

This Code shall not be retrozelive, or construed as apply-
ing to piping systems erected before the date of issuance.
After cods revisions are zpproved by ASME and accepted by
ANSI, they may be used by agreement batween contracling
pariies beginning with the date of issusnce shown on the
document title page. Revisions become mandatory as mini-
mum requirements six months after date of issuance except
for piping installations or components contracted for ar
under construction prior to the end of the 6 month period.

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

Attention of users of the Code is directed to the fact that
the numbering of the Divisions and the material thereunder
may not be consecutive. Such discontinvity is recognized. It
is not the result of editorial or printing errors. An attempt has
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been made, insofar as poasible, to follow & uniform outling in
the various Sections, Due to the fact that the completo outline
may cover phases not applicable to a particutar Section, the
Codé has baen prepared with gaps in the aumbering. It is
belleved that in thiy way, cross referencing between Sections
is made easier and use of the Code is facilitated since the same
subject, in generul, appears under the same number and sub-
nuraber in all Sections.

This Code is under the direction of the ASME Codé Com-
mittes for Pressure Piping, B3, The procedures of the Com-
mittes are sccredited by the American Nationaf Standards
Tnstitute.

The Committes is & continuing one and is organized to
keep the Code up to date in context and in step with the
developments in materials, comtroction, and usage. Revie
slons are issued pariodically. New editions are published at
three year intervals.

Appendix B

The Commities has established an orderly procedurs to
cousider requests for interpretations and revisions of Code
requirements. In order to receive considerstion, inquiries
shall bs g writing and must give full particulars.

When an approved teply o an inquiry involves g changs
in Code requirentents, the ruling is made public through the
isyusnce of a “Case.” This is published in Mechanical Engt
neering. A “Case Interpretation and Revision™ service is
maintained for the benefit of all who use the Code. Suggea-
tioas for revisions may originats within the Committes itself
or from anyone cutside the Committes .

Adl requeses for interpretations or suggestions for revisions
should ba sddressed to the Secretary, ASME Code Commit.
teefoermPipin;ln,egroof’!‘heAmuiﬁnSodsyof
Mechanical Enginesrs, United Bngineering Center, 345 Bast
47th Street, New York, N.Y. 10017
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100 GENERAL

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

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

100.1 Scope

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

Piping as used in this Code includes pipe, flanges,
bolting, gaskets, valves, relief devices, fittings, and the
pressure containing parts of other piping compaonents.
Tt also includes hangers and supports and other eguip-
ment items necessary to prevent overstressing the prese
sure containing parts.

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

The usars of this Code are 2dvised that in some areas
legisiation may establish governmental jurisdiction
over the subject malter covered by this Code. However,
any such legal requirement shall not refieve the owner
of his inspection responsibilities specified in Para.
L3640,
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PART 6 SYSTEMS

122 DESIGN REQUIREMENTS
PERTAINING TO SPECIFIC
PIPING SYSTEMS

122.1 Boller External Plping; in

Accordance With Para, 100,1.2(A)
— Steam, Feedwater, Blowoff, 1ad
Draln Piping

122.1.1 Genesal. The minimum pressure and
temperature and other special requirements 10 be ased
in the design for steam, feedwater, blowoff, and drain
piping from the boiler to the valve or valves required
by Para, 1221 defined in Para. 100.1.2(A) shall be as
specified in the following paragraphs,

(4} Expected maximum sustained conditions at
pressure and temperature are intended to be salected
sufficiently in excess of any expecied opersting condi-
tions, not necessarily continuous, to permit satisfactory
operation without operation of the overpressure protec-
tion devices.

(B} Ina fomed flow steam generator with no Axed
steam and water line, it is permissible to design the
external piping, valves and fittings attached to the pres-
sure parts for different pressure levels along the path
through the steam generator of water-steam Aow. The
valus of 7 to be used for the external piping, valves, and
fttings shall not be less than that required for the ex-
pected maximum sustained conditions of pressure and
temperature to which the abutted pressure pact is sub-
Jjected except when one or more of the overpretection
devices covered by Para. PG-67.4 of Section I of the
ASME Boiler and Pressure Vessel Code is in operation.
The sitam piping shall comply with the requirements
for the maximum sustained conditions ag used in this
paragraph, or for the design throttle pressure plus 5%,
whichever is greater. "“Bxpected maximum sustained
conditions of pressure and temperature™ ars intended
to be selected sufficiently in excess of any exapscted
operating conditions, not necessarily continuous, to
permit satisfactory boiler operation without operation
of the overpressure protection devices.

{C} Provision shall be made for the expansion
and contraction of piping connected to boilers to [imit
forces and moments transmitted to the boiler, by pro-
viding substantis] anchorage at suitsbie points, so that
there shall be no undue strain transmitted to the
boiler, Steam reservoirs shall be used on steam mains
when heavy pulsations of the steam currents cause vi
bration.
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(D} Stresses due to hydrostatic head shall be taken
into account. These effects include the weight, con-
tents, and method of suppert.

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

(F} Piping connected o the outlet of a boiler for
any purpose shall be attached biy:

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

(F.2) threading into a tapped opening with a
threaded fitting or valve at the other end;

(F.3} screwing cach end into tapered flanges,
fittings, or valves with or without rolling or peening;

(F.4) bolted jointsincluding those of the Van Stone

typs;
(F.5) blowoff piping of ficetube boilers shall be at-
tached in accordance with Para. 122.1.1(F.2) if exposed
to products of combustion or in accordance with Para,
122.1.1(F.2), (F.3), or (F.4) if not 50 exposed.

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

(M) American National Standard stip-on flanges
not exceeding 4 in. NPS may be attached to piping or
boiler nozzles by double fillet welds provided the
throats of fillet welds are not less than 0.7 times the
thickness of the part to which the flange is attached.

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

{7} American National Standard socket welded
ftanges may be used in piping or boiler nozzles provided
the dimensions do not exceed 3 in. NPS for Class 600
and lower and 2¥% in. NPS in Class 900 and 1500.

122.1,2 Steam Piping

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

4.1} For steam piping connected o the steam
drum or o the superheater inket header up 4o the first
stop valve in each connection, the value of P shall not
be less than the lowest pressure at which any drum
safety valve is set to blow, and the § value shall not
exceed that permitted for the corresponding saturated
steam temperature.

(4.2) For steam piping connected to the super-
heater outlet header up to the first stop valve in each
connection, the value of P, except as otherwise pro-
vided in Para. 122.1.2(A.4) shall be not less than the
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lowest pressure at which any safety valve on the super-
heater is set to blow, or not less than 85% of the lowest
pressure at which any drum safety valve is set to blow,
whichever is greater, and the 5 value for the material
used shall nat excezd that permitted for the expected
steam temperature,

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

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

(4.5} The value of P shall not be taken at less than
100 psig (700 kPag) for any condition of service or
material.

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

122,13 Feedwater Plping

(4) The value of P 1o be used in the formulas in
Para, 104 shall be as follows.

(4.1} For piping feom the boiler to and including
the required stop valve and the check valve, the value
of P except as permitted in Para. 122,1.3(A.7) shall
exceed the maximum allowable working pressureof the
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boiler by either 259% or 225 pai (1550 kPa), whichever
is the lesser. Por an installation with an integral econc-
mizer without valves between the boiler and econo-
mizer, this paragraph shall apply only to the piping
from the economizer inlet header to and including the
required stop valve and the check valve.

{4.2) For piping betwesn the required check
valve and the globe or reguiating valve, when re-
quired by Para, 122.1.7(B), and including any bypass
piping up to the shutofl valves in the bypass, the
value of P shall be not fess than the pressure re-
quired {0 feed the boiler,

(4.3} The § value uzed, except as permitted in
Para. [22.1.3(A.7), shall oot excsed that permitted for
the temperature of saturated steam at the maximum
altowsble working pressure of the boijer.

(A4} The value of P in the formula shall not be
taken at [ess than 100 psig (700 kPag) for any condition
of service or material, and shall never be less than the
pressure required to feed the boiler.

fA.5} While the thicknesy given by the formula is
theoreticatly ample to take care of both bursting pres.
sure and materia| removed in threading, when steel
pipe is threaded and unsed for feedwater piping under
pressure in excess of 100 psig (700 kPag) with a water
temperature of 220°F (105°C) and over, it shall be seam.
less of a quality at least equal to ASTM A 53 or A [06
and of 2 weight at least equal to Schedule 80 pipe in
order to furnish added mechanical strength.

{A.6) When threaded brass or copper pipe is used
for these sarvices and pressure-temperature conditions,
it shall be in accordance with pressure and temperature
classification permitted for these materials by other
paragraphy of this Code and shall have 2 wail thickness
at least equal to that required for steed pipe of a corze-
sponding nominai size,

(4.7) In a forced fiow stzam generator with no
fixed stean and water line, the value of P for feed water
piping from the boiler to and inclieding the required
stop valve may be in accordance with the requirements
of Pera, 121.1.1(B).

(4.4} For boilers having & water-heating surface of
not more than 100 sq ft (9.3 m?), the feed piping and
vonnection to the boiler shall not bo smaller than ¥ in.
NPS. For boilers having a water-heating surface more
than 100 sq ft (9.3 m®), the fesd piping and connection
to the boiler shall not be tess than ¥ in. NPS,

112,14 Blowoil Fiping

(4) Blowoff piping is defined as a pipe connected to
& boiler and provided with valves or cocks through
which the water in the boiler may ba blown out under
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pressure, sxcepting drains such as are used on water
columns, gage glasess, or piping to feed-water regula-
tors, ete,, used for the purpose of delermining the oper-
ating condition of such equipment. Piping connections
used primarily for continuous operation, such as
deconcentrators on continuous blowdown systems, re
not classed as blowoffs; but their pipe connections and
all fittings up to and including the first shutoff vaive
shalf be equal at least to the pressure requirements for
the lowest sat pressure of any safety valve on the boiler
drum and with the corresponding saturated steam tem-
perature,

(B) Blowoff piping systems from water spaces of a
boiler, up to and including the blowofl valve(s) or
cock(s) shall be designed in accordance with the follow-
lng.

(B.1} The value of P to be used in the fermulas in
Para, 104 shall excesd the maximum allowable working
pressure of the boiler by either 25% or 225 psi {1550
¥Pa) whichever is less, but shalf not be leas than 100
paig (700 kPag).

(B2} The allowable stress value for the piping
materialy shall not excesd that permitted for the tem-
perature of saturated steam at the maximum ailowable
working pressuse of the boiler.

(8.3} All pipe shall be steel. Galvanized wrought
iren and galvanized steel pipe and fittings shall not 5e
used for blowoff piping. When the value of £ doss not
exceed 100 paig (700 kPag), the Attings shall be bronze,
cast iron, malleable iron, ductile iron, or stesl. When
the value of P exceeds 100 psig (700 kPag), the fittings
shall be steel, and the thickness of pipe and fittings shall
not be less thaa that of Schedule 80 pipe.

(B.4) When the value of P does not excesd 200 psig
(1400 kPag), the valves or cocks shall be bronze, cast
iron, duetile iron, or stesl. For values of 2 higher than
100 psig (700 kPag) but not exceeding 200 psig (1400
kPag), the valves or cocks shall, if of cast iron, be equal
at least to the requirements of the American National
Standard for Class 250 as given in Table 126.1 and if
of bronzs, steel, or ductile iron construction, shall be
¢qual to the requirements of tha Standards es given in
Table 126.1 or Para. 123.2.6.

(B.5} For values of P higher than 200 psig (1400
kPag), the valves or cocks shall be of stes! 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,

(€} Bach boiler except forced-flaw sleam genera-
tors with no fixed steam and water line, and high tem-
peraturs water boilers shall have 2 bottom blowedf pipe
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fitted with a valve or cock in direct connection with the
fowest water space practicable.

(D} Aliwater walls and water sereens which do not
drain back into the boiler, and all integral economizers
shall be equipped with bloweff valves or cocks con-
forming 10 the requirements of Para. 122.1.7(C) or with
drain valves conforming to Para. 122.1.5.

{E) The minimum size of pipe and fittings shall be
1in,, and the maximum size shall be 2% in, The follow-
ing exceptions ate permitted,

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

(E.2} Onboilers with 100 sq ft (9.3 m?) of heating
surface or less, the minimum size of pipe and fittings
ntay be 34 in.

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

(G} Theblowof piping beyond the blowof valve(s)
described in Para. 122,1.4(B) is classified as nonboiler
external piping. Its requirements are given in Para.
122.2.

132,15 Boller Drains

(4) Ample drains shall be provided, where re-
quired, to permit complete drainage of all piping,
superheaters, waterwalls, water screens, integral econo-
mizers, high terperature water boilers, and all other
boiler components in which water may collect. Drain
or blowofl valves or cocks shall be provided as neces-
sary. All drain lines, including pipe, fittings, and valves,
shall comply with the requirements for steam piping or
water piping according to the service.

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

{4.2) Each high temperature water boiler shail
have a bottom drain conmection | in. minimum pipe
size, fitted with a valve or ¢ock in direct connection
with the lowest water space practicable.

(B) When the valve or valves for waterwalis,
water sereens, and integral economizers in Paras.
122.1.5(A) and (22.14(DD) are not intended for blo-
wolf purposes but are intended for use only as a drain
valve when the boiler is not under pressure, a single
shuteff” valve is acceptable, pravided it is a type that
can be locked in the closed position, or provided a
blank is inserted in a suitable flanged and bolted con-
nection located on the downstream side of the valve.
When such a single valve is used, it nead not be de-
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signed specifically for blowoff service but shall be ade-
quate for the pressure and temperature conditions at
which the boiler operates.

122.1.6 Boiler External Plping — Miscellaneous
Systems

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

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

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

122,1.7 Valves and Fittings, The minimum pres-
sure and temperature rating for atl valves and fittings
in steam, feedwater, blowod, and miscelianeous piping
shall be equal o the pressure and temperature specified
for the connected piping on the side that has the higher
pressure, except that in no case shall the pressure be
less than 100 psig (700 kPag), and for pressures not
exceeding 100 psig (700 kPag) in [eedwater 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 Stop Valves

(4.1) Rach boiler discharge outlet, except safety
valve or safely relief valves, or reheater inlet and outlet
connections shall be fitted with a stop valve located at
an accessible podnt in the steam-defivery line and as
near the boiler nozzle as is convenient and practicable.
When such outlets are over 2 in. NP3, the valve or
valves used on the connection shail be of the outside-
screw-and-yoke rising-stermn type so as to indicate from
a distance by the position of its stem whether it is closed
or open, and the wheel may be carried cither on the
yoke or attached to the stem. A plug-cock-type valve
may be used provided the plug is held in ptace by a
guard or gland, the valve is equipped to indicate from
a distance whether it is closed or open, and the valve
is equipped with a slow-opening mechanism. In the
case of a single boiler and prime mover installation, the
stop valve required herein may be omitted provided the
prime mover threttle vaive is equipped with an indica-
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tor to show whether the valve is open or closed and is
designed to withstand the required hydrostatic pressure
test of the boiler.

f4.2) When boilers are connecied to a common
hesder, the connection from each boiler having a man-
hole opening shall be fitted with two stop valves having
an ample free-blow drain between them. The discharge
of thiy drain shall be visible to the operator while
manipulating the valve. The stop valves shall consist
preferably of one automatic nonreturn valve (sat nest
to the boiler) and a second valve of the outside-screw-
and-yoke type or two valves of the outside-screw-and.
yoke type shafl bs used,

(A3} When a second stop valvs or valves is re-
quired, it shall have a pressure rating at least equal to
that required for the expected steam temperature and
pressure at the valve, or the pressure rating at least
equal to 859 of the lowast sat pressure of any safety
valve on the boiler drum and for the expacted tempera-
ture of the steam at the valve, whichever {s greater.

(d.4)  All valves and fittings on steam lines shall
have a pressure rating of at least 100 psig (700 kPag)
in accordance with the applicable American Nationat
Standard,

(B)  Feedwater Valves

{B.1) Bxcept for high temperature water boifers
complying with the requirements of Para
[22.1.7(B.6) and for forced-How steam generators
with no flxed steam and water line complying with
the requirements of Para. 122.1.7(B.7), the feed pipe
shall be provided with a check valve near the boiler
and a valve or cock [ses Para. 122.1.7(C.5)] between
the check valve and the boiler, When two or more
boilers are fed from a common source, thers shall also
be 2 globe or regulating valve on the branch to each
boiler located between the check valve and the source
of supply. A typical arrangement is shown in Fig.
100,1.2(B). Wherever globe valves are used on feed
piping, the inlet shall be under the disk of the valve,
On single boiler-turbine unit installations the boiler
feed shutoff valve may be located upstream from the
boiler feed check valve.

{B.2} When the supply line 10 a boiler is divided
inte branch feed connections and all such connections
are equipped with stop and check valves, the stop and
check valves in the common source may be omitted.

(B.3) 1If a boiler is equipped with a duplicate feed
arrangement, each such arrangement shall be aquipped
as required by these rules,

(R4} A combination stop-and-check valve in
which there is only one seat and disk, and a valve
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stem i3 provided to close the valve when the stem is
screwed down shall be considered only as a stop
valve, and a check valve shail be installed as other-
wise provided.

(B.5) Where an economizer or other feedwater-
heating device is connected directly to the boiler with-
out intervening valves, the feed valves and check valves
tequired shall be placed on ths intet of the cconomizer
or feedwater-heating device,

{B.6) The recirculating return Hne for a high tem-
perature water boiler shall be provided with the same
stop valve, or valves, required by (B.1) above for the
main boiler outlet, The use of a check valve in the
recirculating return line between the boiler and the
required stop valve, or valves, is optional A check
valve shall not be a substitute for a stop valve.

(B.7) A forced-flow steam generstor with no
flaed steam and water line shall be provided with a
feedwater stop valve or valves complying with re
quirements of 122.1.7(B.1) through (B.5} above. This
stop valve and all piping betwesn the valve and the
boiler shall conform fo the rules of this Code. A
check valve pear the boiler or feed stop valve, and
within the scope of this Code, is not mandatory pro-
vided a check valve, having a pressure rating no less
than the btoiler inlet dezign pressure, is instalted at
the discharge of the boiler feed pump or clsewhere
in the feedwater line between the feed pump and the
feed stop valve,

(C)  Blowoff Valves

fG.7} Straight-run globe valves of the ordinary
type as shown in Fig. 122.1,7(C) sketch (1) and valves
of such types that dams or pooksts can exist for the
collection of sediment shall not be used on such connec-
tons.

(C2) Straightway Y-type globe valves as shown in
Fig. 12L.1.7(C) sketch (2) or angle valves may be used
in vertical pipes, or they may be nsed in herizontal runs
of piping provided they are so constructed or installed
that the lowest sdgs of the opening through the seat is
at least 2596 of the insids dismeter below the center line
of the valve.

(€3} The blowol valve or valves and the pipe be-
tween thern and the boiler shall be of the same size
axcept where a larger pipe for the retum of condensa-
tion is used, as provided in Para. 122,1.7(C.8).

(G4} On all boilers, except those used for high
temperature water, iraction, and/or portable purposes,
when the allowable working pressure exceeds 100 psig
{700 kPag), each bottom blowof pipe shall have two
slow-opening valves, or one slow-opening valve and a
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FIG. 122.1,7(C) TYPICAL GLOBE VALVES

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

{C.5} 1If a blowoff cock is used, the plug shail be
held in place by a guard or gland. The plug shall be
distinetly marked in line with the passage.

(C.6) A slow-apening valve is a valve which re-
quires at least five 360-deg, turns of the operating
mechanism to change from full-closed to full-opened
and vice versa.

{C.7)  On a boiler having multiple blowof pipes, a
single master valve may be placed on the common
blowoff pipe from the boiler, in which case only one
valve on each individual blowoff is required. In such a
case either the master valve or the individual valves or
cocks shall be of the slow-opening type.

(C8) Two independent slow-opening valves, or a
slow-opening valve and a quick-opening valve or cock
may be combined in one body and may be used pro-
vided the combined fitting is the equivalent of two 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 aperate cannot affect the
operation of the other,

(C.9} The bottom blowoff pipes of every traction
and/or portable boiler shall have at feast one slow-
opening or quick-opening blowoff valve or cock con-
forming 10 the requirements of Para. 122,1.7(C.3).

{C.13)  Only one blowolf valve, which shalk be of 2
slow-opening type, is required on forced circulation
and electric boilers having a normal water content not
exceeding 100 gal (380 1).

(D) Safety Valves

D.1} Safety valves, relief valves, and safety relief
valves shall conform to the requirements of Paras.
PG-67, PG-68, PG-69, PG-10, P3-71, and PG-72 of
Section I of the ASME Boiler and Pressure Vessel Code.
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122.6 Pressure Reifef Piping

Pressure relief piping within the scope of this Code
shal{ be supported to sustain reaction forces, and shall
conform to the following requirements.

12261 Plping to Pressuce-Helieving Safety De-
vices. Thers shall bs no intervening stop valves be-
tween piping being protected and its protective device
or deviees.

122.6.2 Dischargs Plping from Pressure-Relleving
Safety Devices '

(4) ‘Thers shall be no intervening stop valve be-
tween the protective device or devices and the point of
discharge.

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

(€} It is recommended that individual discharge
lines be used, but if two or more reliefs are com-
bined, the discharge piping shall be designed with
sufficient flow area to prevent blowout of steam or
other fuids.

Sectional areas of & discharge pipe shall not be less
than the full area of the valve outlets discharging
thereinto and the discharge pips shall be as short and
straight aa possible and so arranged as to avoid undue
stresses on the vaive or valves.

(D) Dischargo lines from pressure-relieving safety
devices within the scope of this Code shail be designed
to facilitate drainage.

(E} When the umbrella or drip pan type of connec.
tion s used, the discharge piping shall be so designed
a8 to prevent binding dus to expansion movements.

{F) Drainage shall bs provided to remove water
collected above the safety valve seat,
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