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RUlES CERTIF-ICATE 

STATE OF WISGONSIN ) 
) SS 

DEPT. OF INDUSTRY, ) 
LABOR & HUMAN RELATIONS) 

TO ALL TO mlOM THESE PRESENTS SHALL GOME, GREETINGS: 

I, _______ L_o_w_e_l_l __ B_. __ J_a_c_k_s_o_n_'L-P~.E __ . ______ , Secretary of the Department of 

Industry, Labor and Human Relations, and custodian of the official records 

of said department, do hereby certify that the annexed rule(s) relating to 

___ B_o_l_'l_e_r_s __ a_n_d __ P_r_e_s_s_u_r_e __ V~e_s_s_e_l_s ___ ~~~ __ ~ __ ~ _____________________ were duly 
(Subject) 

approved and adopted by this department on ______ ~~~ ____ --__ 
(Date) 

I further certify that said copy has been compared by me with the original 

on file in this department and that the same is a true copy thereof, and of 

the whole of such original. 

DILHR-ADM-6056 (N. 04/80) 

IN TESTIMONY WHEREOF, I have hereunto 
set my hand and affixed the 0 ficial 
seal of the department at :/ / 
in the lty of Madison, thi~s~~~------
day .D. 19fu;[. 

~--~. -----



ORDER OF ADOPTION 

Pursuant to authority vested in the Department of Industry, Labor and 

Human Relations by section(s) 101.02(1) and (15) (h)-(j), Stats., the Depart-

ment of Industry, Labor and Human Relations hereby L:R7 ereates; ~ amends; 

~ repeals and reereates; and L:!7 repeals and adopts rules of Wiseonsin Admin-

istrative Code ehapter(s): 

Ind. 41-42 Boiler and Pressure Vessel Code 
(Number) (TiHe) 

The attaehed rules shall take effeet on the first day of the month 
--------------~----------------------

following publieation in the Wiseonsin Admin. Register , pursuant to seetion 
----------~~------------------~------------------~----------

227.026, Stats. 

Adopted Wiseonsin, this 

DILHR-ADM-6055 (N. 04/80) 



State' of Wisconsin \ Department of Industry, Labor and Human Relations 

RUL 
D. 

Rule: Chapters Ind 41-42 

i.n Fi 
FT FO 

Relating tO: Boilers and Pressure Vessels 

DILHR-ADM-6053 (N. 04/80') 
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Administrative rules to repeal Ind 41.20 (5) Notes; to amend Ind 41.72 (2) 
Table 3, Ind 41.78 (4), Ind 41.79 (2), Ind 41.99 (3), Ind 42.01 (5) Form SB-190, 
Ind 42.15 (2) and Ind 42.32; to repeal and reereate Ind 41.05 (1), Ind 41.10 
(1), Table 41.10-A and Ind 42.33; and to ere at e Ind 41.03 (1) to (3) (Titles), 
Ind 41.03 (4), Ind 41.05 (1) Form DILHR SBD-6314, Ind 41.10 (2) (e), Ind 41.20 
(6) and (7) and Ind 41.22 Note relating to boilers and pressure vessels. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Analysis of Proposed Rules 

The Division of Safety and Buildingswithin the department is responsible 
for adopting rules and regulations relative to the safety requirements of ma ehi­
nes and boilers in places of employment and public buildings under s. 101.17, 
Stats. The proposed ehanges inelude minor revisions in the installation, repair 
and operation of boilers and pressure yessels, the adoption by referenee of the 
current ASME eodes with summer and winter addenda and miseellaneous editorial 
changes. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Dursuant to the authority vested in the state of Wiseonsin, Department of 
Industry, Labor and Human Relations by ss. 101.02 (1), 101.02 (15) (h), 101.02 
(15) (i) and 101.02 (15) (j), Stats., the Department of Industry, Labor and 
Human Relations hereby repeals, amends, repeals and reereates and ereates rules 
interpreting s. 101.17, Stats., as follows: 



PROPOSED REVISIONS 
WISCONSIN ADMINISTRATIVE CODE 

CHAPTERS IND 41-42 
BOILER AND PRESSURE VESSEL CODE 

SECTION 1. Ind 41.03 (1) to (3) (Tit1es) are created to read: 

Ind 41.03 (1) MAXIMUM OPERATING PRESSURE 

Ind 41.03 (2) ALTERATION TO SAFETY DEVICES 

Ind 41.03 (3) INSTALLATION LOCATION 

SECTION 2. Ind 41.03 (4) is created to read: 

Ind 41.03 (4) CONTROLS AND HEAT GENERATING APPARATUS. (a) oi1- and gas­
fired and electrica1ly heated boilers shall be equipped with suitab1e primary 
(flame safeguard) safety controIs, sazety Iimit switches, and burners or 
electric e1ements as required by a nationally recognized standard. 

(b) The symbol of the certifying organization which has investigated the 
equipment under par. (a) as having complied with a nationally recognized stan­
dard shall be affixed to the equipment and shall be considered as evidence ~hat 
the unit was manufactured in aecordanee with that standard. A certifying orga­
nization is one that is aceeptabIe to the department and that prov ide s uniform 
testing, examination, and listing procedures under established, nationally 
recognized standards. 

SECTION 3. Ind 41.05 (1) is repealed and recreated to read: 

Ind 41.05 (1) BOILER OR PRESSURE VESSEL INSTALLATION REGISTRATION. (a) 
Installing eontraetors* shall register with the department the installation of . 
any new or used boiler or pressure vessel before the operation of the boiler or 
vessel. Registration shall be in writing on form DILHR SBD-6314. 

(b) Registration with the department is not required for: 

1. New or used boilers or pressure vessels exempted in s. Ind 41.21. 

2. Installations in cities of the first 'class if the appropriate city offi­
eial has been noti'f ied. 

o 

.~'. 



SECTION 4. Ind 41.05 (1) Form DILHR SBD-6314 is created to read: 

________________ ~ • ____________ ~ _____ ._. _________ • _____ • ......:4. __________________________ + ___ 0 __ 0 ___ • _____ •• _____ ~ ________ _ 

BOILER AND PRESSURE VESSEL 
INSTALLATION REGISTRATION 

Installing Contractors shall prepare this 
form in triplicate for ea ch boiler or 
pressure vessel installed. 

Distribute as follows: 

WHITE: Attach Registration Fee of $10.00 

Make check payable to: Department of 
Industry, labor & Human Relations. 

Send to: Safety & Buildings Division 

Box 7969, Madison, WI 53707. 

VELLOW: Send to owner. PINK: Installer's copy. 

NAME OF USER OR OWNER: 

STREET ADDRESS: 

CITY: \ STATE: I ZIP CODE: 

STATE OF WISCONSIN 
DEPARTMENT OF INDUSTRY, lABOR & HUMAN RElATIONS 

SAFETY AND BUllDINGS DIVISION 

(Comp.lete appropriate portion) 

BOllER: 

D POWER DHEATING DMINIATURE 

.' 

. DpRESSURE VESSEL 

DNEW DUSED 

LOCATlON OF INSTALLATION: 

WIS. REGISTRATION NO.: NATIONAL SOARD NO.: 

MFR. SERIAL NO.: OTHER NO.: 

NAME OF INSTALLlNG CONTRACTOR: ISIGNATURE OF INSTAL.LER: DATE: 

STREET ADDRESS: CITY: I STATE: ZIP CODE: 

DILHR-SBD-6314 (N. 02/81) 



SECTION 5. Ind 41.10 (1) Table 41.10-A is repealed and recreated to read: 

1. Section I 
.2. Section II 

a. 
b. 
c. 

TABLE 41.10-A 

As amended by Summer Addenda issued 
June 30th and Winder Addenda issued 
Oecember 31st of each respective year; 
S-Summer; W-Winter. 

ASME 

Power Boilers, t980 Edition 
Material Specifications, 1980 Edition 

Part A - Ferrous Material 
Part B - Nonferrous Material 

. Part C - Welding Rods, Electrodes and 
Filler Metals 

1980 

sw 

sw 
sw 

S-

1981 1982 

3. Section III Nuclear Power Plant Components, 1980 Edition 

a. 

a. 
b. 
c. 
d. 
e. 
f. 
g. 

a. 

4. Section IV 

5. Section V 

Oivision 1 and Oivision 2 General 
Requirements Subsection NCA 

Oivision 1 

Subsection NB - Class 1 Components 
Subsection NC - Class 2 Components 
Subsection NO - Class 3 Components 
Subsectian NE - Class MC Components 
Subsection NF - Component Supports 
Subsection NG - Core Support Structures 
Appendices 

Oivision 2 

Concrete Reactor Vessels and Containments 

Heat~ng Boilers, 1980 Edition 

Nondestruetive Examination, 1980 Edition 

sw 

SW 
SW 
SW 
SW 
SW 
SW 
SW' 

SW 

SW 

SW 

6. Section VIII Pressure Vessels, 1980 Edition 

a. 
b. 

7. Section IX 

8. Seetion X 

9. Seetion XI 

Oivision 1 Pressure Vessels SW 
Oivision 2 - Alternative Rule~ sw 

Welding and Brazing Qualifications, 
1980 Edition SW 

Fiberglass-Reinforeed Plastie Pressure 
Vessels, 19~0 Edition -W 

Rules for Inserviee Inspeetion of Nuelear 
Power 'Plant Components, Oivision 1, 1980 
Edition -W 

ANSI 

10. Power Piping (ANSI B31.1, 1980 edition) 



SECTION 6. Ind 41.10 (2) (e) is ereated to read: 

Ind 41.10. (2) (e) Copies may be on file at pubLic and university libraries. 

SECTION 7. Ind 41.20 (5) Notes are repealed. 

SECTION 8. Ind 41.20 (6) and Ind 41.20 (7) are ereated to read: 

Ind 41.20 (6) INSPECTION OF SAFETY VALVES AND SAFETY RELIEF VALVES. The 
inspeetors shall satisfy themselves that safety valves and safety relief valves 
have been manually tested at least onee per year. 

Ind 41.20 (7) EXTENSION OF PERIOD BETWEEN INSPECTIONS. If operating con­
ditions reguire, an extension of period:::; between inspeetions of boilers, 
pressure vessels, safety valves and safety relief valves may be approved by the 
department upon a written reguest from the owner or user for an extension. 

Note. For inspeetion fees, see wis. Adm. Code ch. Ind 69, Fee Schedule. 

SECTION 9. Ind 41.22 Note is ereated to read: 

Ind 41.22 Note: The following preeautionary procedure is reeommended pre­
paration for inspeetion: 

Before opening the manhole or manholes andentering any part of a boile~ 
whieh is eonneeted to a common header with other boilers, the reguired steam or 
water system stop valves should be elosed, tagged, and preferably paulocked, and 
drain valves or eoeks between the two elosed stop valves opened. The feed 
valves should be elosed, tagged, and preferably padloeked, and drain valves or 
coeks loeated between the two valves opened. After draining the boiler, the 
blowoff valves should be elosed, tagged and preferably padloeked. Blowoff 
lines, where praeticable, should be diseonneeted between pressure parts and 
valves. All drains andvent lines 'should be opened. '" 

o 



SECTION 10. Inq 41.72 (2) Table 3 is amended to read: 

TABLE 3 

Thickness of Plate 1/4 11 

0.25" 

9/12" 
9/32" 

0.2812" 

·5/16" 

0.3125" 

11/12" ~ 
11/32" 3/8" 

0.34375" 0.375" 

3/8" 

0.375" 

11/14" 
13/32" 

0.40625" 
Diameter of Rivet 
after Driving 

Cross Sectional Area of 
Rivet after Driving 

Thickness of Plate 

Diameter of Rivet 
after Driving 

Cross Sectional Area of 
Rivet after Driving 

11/14'l 
11/16 " 

0.3712 

11/16" 

0.3712 
sq. in •. sq. :in. 

+f48-JL. 7/16" 
7/16" 
0.4375" 0.4375" 
7/8" 15/16" 

up to m;er. 
and 2..,,1/4" 

including pitch 
2-1/4" 
pitch 

0.6018 0.6903 
0.6013 

3/4" 3/4" 3/4" 
up to 
and 

including 
2" pitch 

0.4418 
sq. in. 

0.4418 0.4418 
sq. in. sq. in. 

g/15" 1/2" 
15/32" 
0.46875" 0.5" 
15/16" 15/16" 

0.6903 0.6908 
0.6903 

3/16" 
9/16" 
0.5625" 
1-1/16" 

0.8866 

11/16" 
13/16" 
OVer 2" 
Pitch 

0.5185 
sq. in. 

5/8" 

0.625" 
1-1/16" 

0.8866 

sq. in. sq. in. sq. in • sg. in. sq. in. sq. in. 

SECTION 11. Ind 41.78 (4) is amended to read: 

Ind 41.78 (4) Safety valves which are shall be constructed in accordance 
with the standards as specified in ~.§..!.. Ind 41.50. and 41.51 of this code are 
~eceptable. Safety val.es constrtlcted to other standards may bc tlscd if 
approved by Lhe deparLmenL. Dedd weighL or weighLed lever safeLy valves shaii 
not be nsed. 

SECTION 12. Ind 41.79 (2) is amended to read: 

13/14" 
13/16 " 

0.5185 
sq. in. 

Ind 41.79 (2) Relief valves which are shall be constructed in accordance 
with the standards as specified in 's's"õ s. Ind 41.50. and 41.51 of Lhis code aLe 
accepLabie. Reliet valves consLracLed Lo oLheL sLandards iltay be ns ed if 
'ttpp%oved by the department. 

SECTION 13. Ind 41.99 (3) is amended to read: 

Ind 41.99 (3) Safety valves and safety relief valves which are shall be 
. constructed in accordance with the standards as specified in of ss • .§..!.. Ind 41.50. 

and 41.51 of this code are acceptable. Safety valves const%tlcted to other 
standards may be tl5ed ii approved by the departmellt. 



SECTION 14. Ind 42.01 (5) form SB-190 is amended to read: 

Ind 42.01 (5) (Name of Welderl and Social Security No.) 

SECTION 15. Ind 42.15 (2) is amended to read: 

Ind 42.15 (2) LAPPED AND FILLET WELDED PATCHES. Lapped and fillet welded 
patches may be applied to ~t::ayed_p~aLe5 provided they are not exposed to radiant 
heat. Lapped and fillet welded patches may be applied on the pressure side of 
the sheet -in tlYlst:a:yed areaB, provided the maximum diameter of the opening 'so 

repaired is no larger than 8 inches and does not exceed 16 times the thickness 
of the plate :}:mt in no eas e larger than 8 inches in diameter. See Figure 11 for 
acceptable methods. 

SECTION 16. Ind 42.32 is amended to read: 

Ind 42.32 INSTALLATION. A±± Except for vessels exempted in s. Ind 41.21, 
all secondhand preB~tlre vessels inelusive of ve~5el~ tlsed for t:he storag-e and 
~nsport:at:ion of liqtlefied petrolenm ga5es, anhydrotls ammonia; and all 
-refrigereurt 'containing- "oes~e15 when reinstalled , shall comply \'.'ith ~he ASME 
codes listed in s. Ind 41.10 in regard to fittings, appliances, valves, connec­
tions, settings and supports. (The excltlded ve~sels are stlbjeet: to t:he 
provil'5±ollS of ot:her applicable administ::rat::ive requirement:s.) 

SECTION 17. Ind 42.33 is repealed and recreated to read: 

Ind 4~.33 PORTABLE BOILERS. The owner or user of a port ab le boiler brought 
into this state for use, shall possess a certificate of operation issued by the 
department prior to use. The certificate will be issued only after the 
following requirements are met: 

(1) The boiler is of ASME construction, and 

(2) An internal or external inspection of the boiler has been made which is 
acceptable to the department. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

EFFECTIVE DATE 

Pursuant to s. 227.026 (1) (intro.), Stats., these rules shall take effeet 
on the first day of the month following publication in the Wisconsin 
Administrative Register. 

* * * * * * * * * * * * * * * * .* * * * * * * * 1< * * * * * * * * * * * * * * * 



CHAPTERS 41 & 42 

APPENDIX 

EXCERPTS FROM BOILER, PRESSURE VESSEL AND PIPING 

CODES AND STANDARD S 

Excerpts.from the following boiler, pressure vessel and piping codes and 

standards are reproduced here strictly for reference: ASME Sections I, IV and 

VIII and ANSI/ASME B31.1. This information has been included to provide a 

general idea as to the requirements of these codes and standards. Users of this 

information must be eautioned that these excerpts do not provide complete guide­

lines for inspeetion, installation, operation and martufaeturing. 

Only portions of each code and standard thought to be frequently used by 

persons not having direet access to the eomplete doeuments have been ineluded. 

It must be noted that these eode.s and standards ehange 'ona periodie basis (see 

s. Ind 41.10). Those who are bound by the rules of ch. Ind 41 must avail them­

selves of the applicable code seetion or standards listed in s. Ind 41.10. 

Refer to ch. Ind 42 for rules applying to repairs, alterations, and miseella­

neous requirements. 



EXERPTS FROM: 

.'.:" 

ASME BOILER AND PRESSURE VESSEL CODE 

SECTION I 

POWER BOILERS 

1980 EDITION 
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PREAMBLE 

This Code covers rules for construetion of power boilers, l 

electric boilers,2 miniature boilersa and high-temperature 
water boilers" to be used in starlonary serviee and includes 
those power boilers used in locomotive, portable, and 
t1ilction service. Reference to a paragraph includes all the 
subparagraphs and subdivisions under that paragraph. 

The Code does not contain rules to cover all details of 
.'~ design and construction. Where complete details are not 

'0 given, it is intended that the manufacturer, subject to the 
approvaI of the Authorized Im;peciur, shall provide details 
of design and eonstruction whieh wilI be as safe as otherwise 

• provided by the rules in the Code. 
The scope of jurisdietion of Section I applles to the boiler 

proper and to the boiler external piping. 
Superheaters, economizers, and other pressure parts 

connected directly to the boiler without intervening valves 
shall be considered as parts nf the boiler proper, .and their 
construction shall conform to Section I rules. 

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

(a) the ftrst circumferential joint for welding end connec­
. tions; or 

(b) the face of the ftrst flange in bolted flanged connec­
tions; or 

(c) the ftrst' threaded joint in that type of connection; and 
which extends up to and including the valve or valves 
required by this Code. 

ASME Code Certiiieation (including Data Forms and 
Code SymboI Stamping), and/or inspection by the Autho­
rized' Inspeetor, when required by this Code, is required for 
the boiler proper and the boiler external piping. 

Construction rules for materials, design, fabrieation, 
installation. and testing of the boiler external, piping are 
contained in ANSI B3l.1-Power Piping. Piping beyond the 

lPower boiler-a boiler in which steam or other vapor is gen.:rated 
It a pressure of more than IS psi (lOO kPa). 

2Eleetric boiler-a power boller or a high-temperature water boller 
in which the bource of heat is eleetricity. 

'Mininture boiler-a power boiler or a high-temperature water 
boiler in which the limits specified in PMB-2 are not exceeded. 

4High.temperature water boiler-a water boiler intended for 
operation at pressures in excess of 160 psi (1100 kPa) and/or 
temperatures in excess of 2SO"F (121'C). 

valve or vaI~es required by Section I is not within the scope 
of Section I, and it is not the intent that the Code Symbol 
Stamp be applied to such piping or any other piping. 

The material for forced-circulation boilers. boilers with no 
fixed steam and water !ine. and high-temperature water 
boUers shall conform to the requirements of, the Code. ,All.\ 
other requirements shall a1so be met except where they rehite' 
to special featuees of construction made necessary in boilers 
of these types, and to accessories that are manifestly not 
needed or used in conneetjon with sueh boü~rs, such as 
water gages, water columns, and gage cocks. 

Reheaters receiving steam which has passed, through part 
of a turbine or other. prillle mover and separately fired steam ' 
superheaters which are 'not integral with the boiler are 
considered fired pressure vessels and their construction shall 
comply with Code requirements for superheaters, including 
safety deviCa!. Piping between the reheater connections and 
the turbine or other prime mover is not within the scope of 
theCode. 

A pressure vesseI in which steam is generated by the 
applleation of heat resulting from the eombustion of fueI 
(solid. llquid. or gaseous) shall be classed as a fired steam 
boUer. ' , 

Unfired pressure vesseis in which steam is generated shalI 
be classed as unfired steam boilers with the following 
e~ceptions: 

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

, resulting from operation of a processing systemcontaining a 
number of pressure vesseis such as used in the manufacture 
of chemical and petroleum products. 

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

Expansion tanks required in connection with high-temper­
ature water boilers shall be eonstructed to the requirements 
of Section I or Seetion VIII. 

A pressure vesseI in which an organic fluid is vaporized by 
the application of heat resulting from the combustion of fueI 
(solid. liquid, or gaseous) shalI be construeted under the 
provisions of Section I. Vessels in which vapor is generated 
inddental to the operation of a processing system, contain­
ing a number of pressure vessels such as used in chemicaI 
and petroleum manufacture. are not covered by the rules of 
Section I. 
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PART PG 
GENERAL REQUIREMENTS FOR ALL 

METHODS OF CONSTRUCTION 

GENERAL 

PG-l SCOPE 

The requirements of Part PO apply to power boilers 
and high pressure, high-temperature water bollers and 
to parts and appurtenances thereto and shall be used 
in conjünctioll with the speeific requirements in the 
applicable parts 'of this Seetion that pertain to the 
methods of construction used. 

PG-2 SERVICE LIMITATIONS 

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

(a) boilers in which steam or other vapor is 
generated at a pressure ofmore 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"F (121"C). 

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

2.3 It is not the intent of these rules to cover coi!­
type hot water boilers without any steam space where 
water fiashes into steam when released through a 
manually operated nozzle for c1eaning machinery, 
equipment, buildings, etc., unless one of the following 
limitations is exceeded: 

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

(b) nominaI water containing capacity not exceed­
ing 6 gal (23 1); 

(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 
controIs. 

PG-58 

BOlLER EXTERNAL PIPING 
AND BOlLER PROPER 

CONNECTIONS 

OUlLETS AND EXTERNAL 
PIPING 

. 58.1 General. The rules of this subparagraph 
app1y to the boiler extemal piping as defined in the 
Preamble. 

58.2 BoUer Extemal Piping Connectionsto BoU­
erso All boiler external piping conneeted to a boiler for 
any purpose shall be attached to one of the types of 
joints list ed in PO-59. 1. 1. 1, PO-59. 1. 1.2, and PO-
59.1.1.3. 

58.3 BoUer Extemal Piping. The following defines 
the Code Jurisdictional Limits of the boiler external 
piping systems, including general requirements, 
valveS, and mspection.TI1e limits are also shown in 
Fig. PO-58.3.1 and Fig. PO-58.3.2. The materials, 
design, fabrication, installation, and testing shall be in 
accordance with ANSI B31.1-1977, Power Piping, 
including Addenda through the Suriuner ·1979 Adden­
da anc;l including the applicable B31.1 Code Cases. 

58.3.1 The steam piping connected to the boiler 
drum or to the superheater outlet header shall extend 

. up to and including the first stop valve in each 
conneetion, except as required by PO-58.3.2. In the 
case of a single boiler and prime mover installation, 
the stop valve required herein may be omitted provid­
ed the prime mover throttle valve is equipped with an 
iIidicator to show whether the valve is open or closed 
and is designed to withstand the required hydrostatic 
pressure test of the boiler. 

58.3.2 When two or more boilers are conneeted 
to a common steam header, the cOlillection from each 
boiler having a manhole operung shalI be fitted with 
two stop valves having an ample free-blow drain 
between them. The boiler external piping includes all 
piping from the boiler proper up to and including the 
second stop valve and the free-blow drain valve. 



FIg. PG-58.3.1 SECrION I - POWER BOILERS 

VEt/TSAND 
I NSTRUMENTATION 

I 
I 

SINGl.E INSTAl.l.ATlON 

---<e<I I tl PG-~8.3.1 
PG-~a.3.2 

MUL.TIPl.E INSTAl.LATION 

COMMONHEAOER1:_~ ~~~==~~~~~~~-------------o<H .I.. r- I LEVEl. INDICATORS PG-60 
SATURATEO DRAIN _~ STEAM DRUM 

~ __________________________ ~~ __ ~ ______ ~O<~ tSURFACEBLOW 

PG-AS 3 l' - CONTIN,UOUS ;J • • __ BLOW w--...... ,. ___ ~_-<>4"'__ CHEMICAL. F&D 

(Ihud) -
-C><l;.:;.:.:.:..._-..... INl.ET HEADER ~ ORUM SAMPLE 

~ 
VENT 

PG-ee.4 I 

HOT REHEAT r ' -----­
DRAIN REHE·ATER 

VENT 
PG-68.4~­

COLD REHEAT r----.. ---­
DRAIN 

~---SINGLE BOILER 
PG-!58.3.1 

~ 

~L _____ W_A_T_E_R_D_R_U_M _____ D ~_, 
PG-~8.3.6Q . ~"' 

- ---<lC><l-C><l J el: ~ 
BLOW-OFF LLla) 

SINGLE AND MUl.TIPU: ..,o~ ~ 
INSTAl.l.ATIONS ~ 

1IJn. 
LLI ... 

, ~ REGULATING VALVE 

~~'"i 
BOILER NO.l ~ 1 

1--- TWO OR MORE BOILEAS 
~OI~E~ NO. ~. . 'i" -.Jt FED FROM A COMMON 
~ SOURCE 

REGUl.ATlNG VAUlE 

~1 -TWOOR MORE 
BOIl.ER NO. 2 'i"' BOI LERS FED FROM 
~~ ACOMMONSOURCE 

ORAIN 

PG-08.3.7 

ADMINISTRATlVE JURISDICTlON'& TECHNICAL RESPONSIBIUlY 

Boiler Proper - The ASME SoHar and Pressure Vessel Code (ASME BPVC) 
ha. total administrativo jurisdiction and tGCtlnical responsibility (reter to 
Section I Precmble. fourth paragraphl. 
Boller Extemal Piping and Joint - The ASME BPVC ha. total administra­
tive jurisdietion (mandatory cortification ,by CodfJ Symbol stamping, ASME 
Oata Form., and Authorized lnapedionl of Boi/Ilr Extemal Plping and Joint. 
Th, ASME Sectlon Committee 831.1 hill bem auigned technicat f'Ilt1)On.ibility. 
(Rrder to Sec:tion I Preamble, fifth, sixth, and seventh P8r&gnIfJhl and ANSIIASME 
831.1 Scope, pal'lllJTtlph 100.1.2.A.1 Applicabla ANSIIASME 831.1 Edltionllnd 
Addanda are referenesd In Sectlon I, PG·68.3. 

0- - - Non-BoUar' Extamal Plplng .nd Joint - Not Sec::tion I jurlldlction (seo IPPlicabkl 
ANSI/ASME 831 Codel. 

FIG. PG-58.3.1 CODE JURISDICTIONAL LIMITS FOR PIPING - DRUM TYPE BOILERS 
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PG-68.3.5 

-ADMINISTRATlVE JURISDICTION & TECHNICAL RESPONSIBILlTY 

Boiler Proper - The ASME Boiler and Pressure Vessel Code (ASME BPVC) 
has total administrative jurisdiction and technical responsibility (refer to 
Sectlon I Preamble, fourth paragraph). 

• Boiler External Plping and Joint - The ASME BPVC has total administra­
tive jurisdiction (mandatory certification by Code Symbol stamping, ASME 
Data Forms, and Authorized Inspection) of Boiler External Piping and Joint.. 
The ASME Saetion Committee B31.1 hes beon assigned technieal responsibility. 
(Refer to Section I Preamble, fifth, slxth, and. seventh paragraphs and ANSI/ASME 
1l31.1 Scope, paragraph 100.1.2.A.) Applieable ANSI/ASME B31.1 Editions and 
Addllnda are referaneed in Section I, PG-58.3. 

0-- - Non·Boller Externel Piping and Joint - Not Section I jurisdlctlon (see applieable 
MJSI/ASME B31 Code). 

FIG. PG~58.3.2. CODE JURISDICTIONAL UMITS FOR PIPING - FORCED-FLOW STEAM GENERATOR WITH 
NO FIXED STEAM AND WATER UNE 



PG-SS.3.3-PG-S9.1.3 SECTION I - POWER BOILERS 

58.3.3 The feedwater plptng for all boilers, 
except bigh-temperature water boilers and forced-flow 
steam generators complying with PG-58.3.5, shall 
extend through the required stop valve and up to and 
iilcluding the check valve except as required by PG-
58.3.4. on a single boiler-turbine unit installation the 
boiler feed shutotfvalve may bc located upstream from 
the boiler feed check valve. 
, Ir a feedwater heateT' or heaters meeting the 
requirements of Part PFH are installed between the 
required stop valve and the boiler, and are fitted with 
isolation and bypass valYes, provisions must oo made 
to prevent the feedwa~ pre:}3llJ:e from exceOOing the 
maximum allowable working !:rV,:IU.re of the piping or 
feedwater heater, wbichever '> [ess. Conteoi and 
interIook systems are pemlltt,_,.i, lil order to prevent 
overpressure. 

58.3.4 When two or morl~ boilers are fed from a 
common so~ the piping shall be up to and 
ineluding a globc or regulating valve located between 
the check valve required in PG-58.3.3 and the source 
of supply. If the regulating valve is equipped with an 
isolation valve and a bypass valve, the piping shall bc 
up to and including both the isolation valve down­
stream from the regulating valve and the shutoff' valve 
in tho byp:!:i!l. 

58.3.5 The feedwater piping for Il forced-l1ow 
steam generator with no fixed steam and water line 
may tenninate up to and inc1uding the stop valve neu 
the boiler and omitting the check valve near the bailer, 
provided that a check valve having a pressure rating 
no less than the boiler inlet design pressure is installed 
at the discharge of the boiler feed pump or elsewhere 
in the feed1ine between the feed pump and the feed 
stop valve. If the feedwater heater(s) is fitted with 
isolation and bypass valves, the applicable require­
ments ofPG-S8.3.3 must be met. 

58.3.6 The blowoff' piping for all boilers, except 
forced-tlow steam generators with no fixed steam and 
waterline, bigh-temperature water boilers, and those 
used for traction and/or portable purposes, when the 
allowable working pressure exceeds lOO~ psi (690 kPa) , 
shall extcud through and ineluding the second valve. 
The blowoff' piping for all traction and/or portable 
boilers and for forced circu1ation and e1ectric boilers 
having a norma! water content not exceeding 100 ga! 
(380 I) are required to extend through onlyone valve. 

58.3.7 The miscellaneous piping shall 'inelude 
the piping for such items as drains, vents, surface­
blowotf, steam and water piping for'water columns, 
gage glasses and pressore gages, and the recirculation 

return line for a high-temperatu.re water bailer. When 
a drain is not intended for blowolf purposes (when the 
bailer is under pressure) 'a single valve is ac.ceptable, 
otherwise two valves in series are required except as 
permitted by PG-58.3.6. 

58.3.8 Welded piping in PG-58.3.1, PG-'58.3.2, 
PG-S8.3.3, PG-58.3.4, PG-S8.3.S, PG-S8.3.6, and PG-
58.3.7 is a1so subject to the requirements of PG-I04 
for proper Code certi1ication. 

PG-59 APPLlCATION REQUIRFMENTS 
FOR THE BOILER PROPER 

59.1 Common to Steam, Fudwater, Blowoff, and 
DnUn Systems 

59.1.1 Outlets of a boiler to whieh piping is to 
bc attached for any purpose, and whieh piping comes 
within the Ct-Aie requrrements, ,Qbal1 m·~ th~ requife.. 
ments ofPG-39 and shall be: 

59.1.1.1 A tilpPed opening. 

59.1.1.2 Bolted flanged joints including those 
of the Van Stone type. 

59.1.1.3 WeIding ends of the butt or sccket 
we1dingtype. 

, 59.1.1.4 Piping within the boiler proper may 
bc cxpanded into groo'ved holes. seal welded if desired. 

: Blowoff piping of firetube boilers shall bc attached by 
t.hreading into a tapped opening with a threaded fitting 
or valve at the other end if exposed to products of 
combustion, or by PG-59.1.1.1 or PG-S9.1.1.2 if not 
so exposed (see PFr -49). 

59.1.2 Steam Mains. Provisions"shall bc made 
for the expansion and oontmction of steam mains 
connected to boilers, by' providing substaatial anehor­
age at suitahle points, so that there shall bc no undue 
strain transmi~ to the boiler. Steam reservoirs ~hall 
bc used on steam maina when heavy pulsations of the 
stesm currents cause vibration of the boiler shell 
plates. 

59.1.3 Figure PG-S9.1 illuStraUs a typical form 
of connection for use on boiler shells for passing 
through piping such as feed, surface blowoff oonnec­
tions, etc., and which permits the pipes' being thread­
ed in solid from both sides in addition to the 
reinforcing 'of the opening of the shell. The pipes shall 
bc attached as provided in PG-59.1.1. 

In these and other types of boilers where both 
internal and external pipes making a oontinuous, 
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GENERAL REQUIREMENTS PG-S9.1.3-PG-S9.3.4 

t·"' ...... FIG. PG-59.1 TYPICAL BOILER BUSHINGS 

passage are employed, the hailer bushing Dr its 
equivalent shaIl be used. 

59.2 Requirements for Feedwater Piping. The 
feedwater shall be introdueed into a boiler in such a 
manner that the water will not be diseharged direetly 
against surfaees exposed to gases of high temperature 
Dr to direet radiation from the fire. For pressures of 
400 psi (2800 kPa) Dr over, the feedwater inlet through 
the drum shaIl be fitted with shields, sleeves, or other 
suitable means to reduee the effeets of temperature 
differentials in the shell or head. Feedwater, other 
thaneondensate returns as provided for in PO-59.3.6, 
shaIl not be introduced through the blowoff. 

59.3 Requirements for Blowoff Piping 
59.3.1 A blowoff as required herein is defined as 

a pipe conneetion provided with valves located in the 
external piping through whieh the water in the boiler 
may be blown out under pressure, exeepting drains 
such as are used on water columns, gage glasses, Dr 
piping to feedwater regulators, etc., used for the 
purpose of detennining the operatingcondition of 
such equipment. Piping eonneetions used primarily for 
continuous operation, such as· deconeentrators on 
continuous blowdown systems, are not classed as 

blowoffs but the pipe conneetions and all fittings up to 
and ineluding the first shutotf valve shall be equal at 
least to the' pressure requirements for the lowest set 
pressure of any safety valve on the boiler drum and 
with the corresponding saturiüed-steam temperature. 

59.3.2 A surfaee blowoff shaIl not exceed 2Yz in. 
pipe size, and the internaI pipe and the terminal 
conneetion for the external pipe, wben used, shall 
form a continuous passage, but with clearanee be­
tween their ends and arranged so that the removal of 
either will not disturb the other. A properly designed 
steel bushing, siIDilar to or the equivalent of those 
shown in Fig. PO-59.I, or a fianged eonneetion shall 
be used. 

59.3.3 Each hailer exeept foreed-fiow steam 
generators with no fixed steam and waterline and 
high-temperature water boilers shall have a bottom 
blowotf outlet in direet eonneetion with the lowest 
water space praetieable for external piping conforming 
to PG-58.3.6. 

59.3.4 All water walls and water sereens whieh 
do not drain baek into the boiler, and all integral 
eeonomizers, shall be equipped with outlet eonnee-
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PG-:59.3.4-PG-60.1.1 SECI10N I - POWER DOILERS 

, tions for a blowotf or drain line and conform to the 
requirements ofPO·58.3.6 or PO·58.3.7. 

59.3.5 Except as permitted for mfuiature boilers 
in Part PMB, the minimum size of pipe and fittings 
shall oo 1 in., and the maximum size shall oo 2% in., 
except that for boilers with 100 sq ft (9.3 m2) of 
heating surfaee or less. the minimum size of pipe and 
lI.ttings may bc % in. 

59.3.6 Condensate retum coMeetions of the 
same size or laiger than the size herdn specified may 
oo used. and t~e blowoif may bc cennected to them. In 
such case the blowoff shall ba so located that the 
connection may bc compIetely drained. 

59.3.7 A bottom blowoif pipe when exposed to 
direct furnace heat shall oo protected by firebrick or 
other heat resisting material which is so arranged that 
the pipe m.::.y bc inspected. 

0" 59.3.8 An opening in the boiler setting for a 
blowo1f pipe shall bc arl'anged to provide frec expan­
sion and centraction. 

59.4 Drains 
" 59.4.1 Ample drains shall oo provided where 

reqtiired to permit complete drainage of all piping, 
superheaters, waterwalIs, water screens, integraI econ· 
omizers, high-temperature water boilers, and all other 
boiler companents in which .water m.ay colleet. Piping 
shall comorm to the requirements of PO-58.3.6 or 
PO-58.3.7. 

59.4.1.1 Bach superheater shall oo equipped 
with at least one drain so located 118 to most effeetiveIy 
provide for the proper operation of the apparatus. 

5?4.1.2 Bach high-temperature water boiler 
shall have a 1 in. minimum pipe size bottom drain 
con.nection in direct connection with the lowest water 
space practical for external piping conforming to PO-
58.3.7. 

59.5 Requirements for ValTes and Flttings. The 
following requiremcnts apply to the use of valves and 
fittings in the boiler propere 

59.5.1 Steam Stop ValVe5 
o 59.5.1.1 rt a shutoif valve is used between the 

boiler and its superheater, the safety valve capacity on 
the boiler shall comply with the requirements of PO-
67.2 and PO-70, except as provided for in PO-
59.5.1.2, no credit being taken for the safety valve on 
the superheater, and the superheater must bc equipped 
with safety valve capacity as required by PO-68. A 

stop valve is not required at the inlet or the outlet of a 
reheater or separately fired superheater. 

59.5.1.2 When stop valves are installoo in the 
water-steam fiow path between any two seetions of a 
forced·fiow steam generator with no fixed steam and 
waterline, the safety valves shall satisfy the require­
ments ofPG-67.4.4. 

DFSIGN AND' APPLleATION 

~ REQUIREMENTS FOR 
, MISCELLANEOUS PIPE, 

VALVES, AND FlTTINGS 

Piping refem:d to in this paragraph shall bc 
designed in accordauce with the applicable require-­
ments of ANSI B31.1. 

60.1 Water Leve! Tndicstors 
60.1.1 Bach boller. except forced-fiow steam 

generators with no fixed steam and waterline. and 
high-temperature water boilers of the forced circu1aa 
tion type that have uo steam and waterline, shall Mve 
at least; one water gage glass. Boilers operated at 
pressures over400 psi (2800 lePa) shall oo provided 
with two water gage g1asses which may oo connected 
to a single water column Of connected directly to the 
drum. 

Two independent remote level indicators may bc 
used instead of one of the two required gage g1asses for 
boller drum water level indication in the case of power 
boilers with all drum safety valves set at or above 900 
psi (6200 lePa). When both remote level indicators are 
in reliabIe operatioo, the gage glass may be shut offbut 
shall bc mammined in serviceabIe condition. 

When the direet reading of gage g1ass water level is 
not readily visibIe to the operator in his working area, 
two dependable indirect indications shall oo provideel, 
either by transmissioo of the gage glass image or by 
remote level indicators. 

The lowest visibIe part of the water gage g1ass shall 
bc at least 2 in. (51 mm) above the lowest pelmissibIe 
water level, at which level there wi11 bc no danger of 
overheating any part of the baUer when in operatian at 
that level. When remore level indication is provided 
for the' operator in lieu of the gage glass, the same 
minimum level reference shall oo cIea.rly marked. 

Connections from the boiler to the remote level 
indicator shall bc at loast % in. pipe size to and 
including the isolation valve and from there to the 
remote level indicator at least ~ in. (13 mm) O.D. 
tubing. These conneerions shall bc compIetely inde­
pendent of other connections for any function other 

\ 
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GENERAL REQUIREMENTS 

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

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

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

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

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

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

Tubular water glasses must be equipped with a 
proteeting shield. 

60.1.6 All conneetions on the gage glass shall be 
, not less than yz in. pipe size. Bach water-gage glass 
shall be fitted with a drain coek or valve having an 
uDrestrieted drain openmg of not less. than X. in. (6 
n:un) diameter to faeilitate cleaning. When the boiler 
operating pressure exceeds 100 psi (690 kPa) the glass 
shall be furnished with a conneetion to install a valved 
drain to the ash pit or other safe diseharge point. 

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

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

Straight-run globe valYes shall not be used on such 
conneetions. 

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

60.2 Water Columns 
60.2.1 The water column shall be so mounted 

that it will maintain its correet positian 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 
effeet of temperature differentials in the shells or 
heads. Water glass fittings or gage coeks may be 
eonneeted directly to the baUer. 

60.2.3 The steam and water conneetions toa~, 
water column Dr a water gage glass shall be such that 
they are readily aeeessible for internal inspeetion and 
deaning. Some acceptable methods of meeting this 
requirement are by providing a eross or fitting with a 
baek outlet at eaeh right-angie turn to permit inspec­
tion and cleaning in ba th direetions, or by using pipe 
bends or littings, of a type which does not leave an 
internal shoulder or poeket in the pipe conneetion and 
with a radius of eurvature whieh will permit the 
passage of a rotary eleaner. Screwed plug elosures 
using threaded conneetions as allowed by PG-39.5.3 
are aeceptable means of access for this inspeetion and 
cleanmg. 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 Heu of screwed plugs. 
The water eolumn shall be litted with a eonnection for 
a drain cock or drain valve to install a pipe of at least 
% in. pipe size to the ash pit or other safe point of 
diseharge. If the water conneetian to the water eolumn 

. has a rising bend or poeket which cannot be drained 
by mClUlS of the water-column drain, an additional 
drain shall be placed on this conneetion in order that 
it may be blown off to cIear any sediment from the 
pipe. 

60.2.4 The design and material of a water 
column shall camp ly with the requirements of PG-42. 
Water column made of east iron in aecordanee with 
SA-278 may be us ed for maximum baUer pressures 
not exeeeding 250 psi (1700 kPa). Water columns 
made of ductile iron in accordance with SA-395 may 
be used for maximum baUer pressures not exceeding 

It 
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FIG. PG-60 TYPICAL ARRANGEMENT OF STEAM 
AND- WATER CONNEeTIONS FOR A WATER 

COLUMN 

350 psi (2400 kPa). For higher pressures, mel 
constrnction shall be used. 

60.2.5 Shutoff valves shall not oo ~ in the­
pipe connections between a bailer and a water column 
or OOtween a bailer and the shutoff valves required for 
the gage glass (pG-60.l.6), unIess they are either 
outside-screw-and-yoke or level-lifting type gate valves 
or stopcocks with lever permanently fastened thereto 
and marked in line with their passage, or of such other 
through-tlow construction as to prevent stoppage by 
deposits of sediment, and to indieate by the position of 
the operating mechanism whether they are in open or 
c10sed position; and such valve:! or cocks shall oo 
locked or sealed open. Where stop cocks are used they 
shall bc of a type with the plug held in place by a 
guard or gland. 

60.2.6 No out1et connections., except for damper 
regu1ator, feedwater regulator, drains, steam gages, or 
apparatus of such form as daes not permit the escape 
of an appreciable amount of steam or water therefrom 
shall oo placed on the pipes connecting a water 
column or gage glass to a boiler. 

60.3' Gtlge GlBss Connections 
60.3.1 Gage gl.asses and gage cocks that are 

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

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

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

60.3.1.2 When only water gage glasses are 
used. they may oo mounted away from the shell or 
drum and the water column omitted. provideel the 
following requirements are met: 

60.3.1.2.1 The top and bottom gagc g1ass 
fittings are aligned, supported., and secured so as to 
maintain the alignment of the gage g!ass; and 

~.3.1.l.2 The steam and water connections 
are not less than 1 in. pipe size and each water glass is 
provided with a valved drain; and 

6O.3.1k3 The steam and watee connections 
comply with the requirements of the following PG-
60.3.2 and PG-60.3.3. 

60.3.2 The lower edge of the stea.m conneetion 
to a wate1' column or gage gl.ass in the bailer shall not 
oo below the highest visible water level in the water 
gage glass. There shall oo no sag or off.~et in the piping 
which will permit the accumulation of water. 

60.3.3 The upper edge of the water conneetion 
to a water column Ot gage glass and the bailer sha.ll 
not oo above the lowest visible water level in the gage 
glass. No part of this pipe conneeriou shall oo above 
the point of connection at the water column. 

60.3.4 An acceptable arrangement is shown in 
Fig. PG-60. 

60.4 Gage CockB. Each boiler (except those not 
requiring water level indicators per PG-60.1.2) shall 
have th.ree or more gage cocks located within the 
visible length of the water glass, except when the 
boiler has two water glasscs located on the same 
horizontallines. 

Boilers not over 36 in. (910 mm) in diameter in 
which the heating sooaec does not exceed 100 sq ft 
(9.3 m2) need have but two gage cocks. 

The gage cock connections shall bc not less than ~ 
iIL pipe size. 

60.5 Water Front& Bach boiler fitted with a water 
jacketed boiler-fumace 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
waytype. 
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60.6 Pressure Gages 
60.6.1 Each boiler sha11 have a pressure gage so 

located that it is easily readable. The pressure gage 
shall be installed so that it shall at all times indicate 
the pressure in the boiler. Eaeh steam boiler sha11 have 
the pressure gage eonneeted to the steam space or to 
the water column or its steam eonneetion. A valve or' 
cock shall be placed in the gage conneetian adjaeent to 
the gage. An additional valve or eock may be located . 
near the boiler providing it is locked or sealed in the 
open position. No other shutoff valves shall be loeated 
between the gage and the boiler. The pipe eonneetion 
shall be of ample size and arranged so that it may be 
c1eared ;"y blowil1g out. For a steam boiler the gage or 
connection shall contain a syphon or equivalent deviee 
which will develop and maintain a water seal that will 
prevent steam from entering the gage tube, Pressure 
gage conneetions shall be suitable for the maximum 
allowable working pressure and temperature, but if the 
temperature exceeds 406"F (208°C), brass or eopper 
pipe or tubing·shall not be used. The conneetio~s to 
the boiler, exeept 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 shall not be 
less than ~ in. (13 mm) inside diameter. The 
m.in.im~m size of a syphon, if used, shall be ~ in. (6 
mm) inside diameter. The dial of the pressure gage 
shall oo graduated to approximately double the 
pressury at which the safety valve is set, but in no case 
to less than 1 ~ times this pressure. 

60.6.2 Each forced-fiow steam generator with 
no fixed steam and water !ine shall be equipped with 
pressure gages or other pressure measuring devices 
located as fo11ows: 

60.6.2.1 At the boiler or superheater outlet 
(following the last seetion which involves absorption 
ofheat); and 

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

60.6.2.3 Upstream of anY shutoff valve which 
may be used between any two seetions of the heat 
absorbing surfaee. 

60.6.3 Each boiler shall be provided with a 
valve conneetion at least X 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 Bach high-temperature water boiler sha11 
have a temperature gage so located and cmilleeted that 

it sha11 be easily readable. The temperature gage sha11 
be installed so that it at all times indicates the 
temperature in degrees Fahrenheit of the water in the 
boiler, at or near the outleteonnection. 

PG-61 FEEDWATER SUPPLY 

61.1 Except as provided for in PO-61.2 and PO-
61.4, boilers having mo re than 500 sq ft (47 m2) of 
water-headng surfaee shall have at least two means of 
feeding water. Except as provided for in PO-61.3, PO-
61.4, and PO-61.5, each souree of feeding shall be 
capable of supplying water to the boiler at a pressure 
of 3% higher t4~.Il. the highest setting of any safety 
valve on the hOilef. For boilers. that are fired with solid 
fuel not in suspension, and for boilers whose setting or 
heat souree can contulUe to supply sufficient heat to 
cause damage to the bailer if the feed supply i~ 

interrupted, one such means of feeding shall be steam 
operated. 

61.2 Exeept as provided for in PO-61.1, a boiler 
fired 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 olf of its 
heat input prior to the water level reaehing the lowest 
permissible level established by PO-60. 

61.3 For boilers having a water-heating surface of 
not more than 100 sq ft (9.3 m2) the feed connectian to 
the boiler sha11 not be smaller than ~ in. pipe size. For 
boilers having a water-heating surface mare than 100 
sq ft (9.3 m2) the feed connection to the boiler shall 
not be less than % in. pipe size. 

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

61.5 A forced-fiow steam generator with no fixed 
steam and water !ine shall be provided with a source of 
feeding capable of supplying water to the-boiler at a 
pressure not less than the expeeted maximum sus­
tained pressure at the boiler inlet, as detennined by the 
boiler Manufacturer, corresponding to operation at 
maximum designed steaming capacity with maximum 
allowable w~rking pressure at the superheater outlet. 

I~ 



SECl'ION I - POWER BOILERS 

SAFETY V AL YES AND SAFETY 
RELIEF VAL VES11 

BOILER SAFETY VALVE 
REQUIREMENTS 

67.1 Each boiler shall have at least one safety 
valve or safety rellef valve and if it has more than 500 
sq ft (47 m2) of water-heating surface, or if an eleetric 
boiler has a 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 oo as given in A-l2. Organic lluid 
vaporizer generators require specia1 consideration as 
given in Part PVG. 

67:1. The safety valve or safety reliefvalve capacity 
for each boiler (except as noted in PG-67.4) shall be 
sueh that the snfety valve, or valves will discharge all 
the steam that can be generated by the boiler without 
allowing the preesure to rise mere t1:um 6% above the 
highest pressure at whieh any valve is set and in no 
cage to mare than 6% abovc the maximum allowable 
working pressme. The safety valve 01' safety rellef 
valve capacity shall be in compllance with PG-70 but 
shall not bc Iess than the maximum. designed steaming 
capaclty as determined by the Manufacturer. The 
required stcam reliev'mg capaciLy, in lb/h.r Ocg!hr). of 
the safety relief valYes on a high-temperature watt-..r 
boiler shall be determined by dividing the maximum 
output in Btu/br (kJ1hr) at the boiler nozzle obtained 
by the firing of any fueI for whlch the unit is designed 
by 1000. 

Any economizer which may be shut olf from the 
boiler, thereby permitting the econom.izer to become a 
fired pressuro vesse1, shall have one or more safety 
rellefvalves with a total discharge capacity, calculated 
from the maximum expected heat absorption in 
Btu/hr (kJ1hr), as determ.ined by the Manufac1:urer, 
divided by 1000. This absorption shall bc stated in the 
swnping (pG-I06.4). 

The required relleving eapacity in pounds per hour 
of the salety or salety rellef valYes on a waste heat 
boiler shall be determined by the Manufactu.rer. When 
auxiliary firing is to be used in combination with waste 
heat recovery, the maximum output shal1 inelude the 
e1f'eet . of such firing in the total required capacity. 

lTSafety Valve: An automatie pte5S\1J'e relieving dcvice actuated by 
the !tatie presaure upstream of the valve and eharactcrized by full­
opening pop action. It is used for gna Of vapor service. 

Relief Valve: An automatie pressure relleving device aetnated by 
the static presaure upstream of the valve which opens further with 
the inet'ease in pr=ure over the opening pressure. It is used 
primarily for liquid service. 

Safety Relief Valve: An automatie pressure-III,ltuated relleving 
dcvice suitabIe for lLV.I either a. a safety valve or relief valve, 
depending on applieation. 

Whcn auxiliary. firing is to bc us«i in place of waste 
heat recovery, the required relieving capacity shall oo 
based on auxiliary firing or waste heat reeovery, 
whiehever is higher. 

67.3 One or mare safety valYes on the boUer 
proper shall bc set at or below the maximum allowable 
working pressure (except as noted in PG·67.4). Ir 
additional valYes are used the highe:1t pressure setting 
shall not exceed the ma.rimum aIlowable working 
pressure by mare than 3%. The completo range of 
pressme settings of all the satu4ated-steam safety 
valYes on li boiler shall not excero 10% of the highe:st 
presslU'e to wruch any valve is seto Pressure setting of 
safety rellef valYes on hlgh-temperature water boilersl8 

may exceed this 10% range. 

67.4 For a forced-flow steam generator with no 
fixed steam and waterline, equipped with automatic 
controis and prote-:mV<'1 interloeks respousive to steru:n 
pressu.re, safety valYes may oo provide<! in accordance 
with the above paragraphs or the following protection 
against overpressure shall bc provided: 

67.~.1 One or mare power-actuated pressure 
relieving valves19 shall oo proVided in direet communi­
cation with the hoiler when the bojJer is under 
pressure and shall receive a eontrol impulse to open 
when the ma:xununi allowable working pressure at the 
superheater outlet, as shown in the master stamping 
(pGQ 106.3), is exceeded. The total combined relleving 
capacity of the power-actuated relleving valves shall 
bc not less than 10% of the maximum design steaming 
capacity of the boilerUllder any operating eonmtion as 
determined by the Manufacturer. The valve or valYes 
shall oo loi::ated in the pressure part system where they 
will relieve the overpressure. 

An isolating stop valve of the outside-screw-and­
yoke type may bc installed between the power-actu· 
ated pressure rolleving valve and the: boiler to permit 
repnirs provided an alternate power-actuated pressure 

13&fety rcl.id valvea in hat wnter service are mare susceptible to 
damage and subaequcnt lal.kage. thAn safety valves relieving steam. 
It il! recommended that the muimum aJlowable working pressure 
of the boiler IIlId the safety relief valve setting for high-temperature 
water boilen bc selected SuOOUlJltia1ly higher than the rlesired 
operating preuure so aa to minimizo the times the sat'ety relicf 
vah'o mwt lift. 
ll1Tho power-actuated preasure relieving valve is one whose 
movements to open or close are fully centrolled by a sourcc of 
power (deetricity, air, steam, or hydraulie). The valve may 
discharge to atmosphere or to a containet at lower pressure. The 
dischargc capacity may bc alfeeted by the downstream condiriollll, 
and such etfects shall bc taken into account. lf the power-llCtnated 
prc:ssure rclieving valves are also positioned in rcsponse to other 
centrol signals, the control impulse to prevent overpressurc shall 
bc reaponsive only to prc:ssure and shall override any other control 
function. 

i 
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GENERAL REQUIREMENTS ~7.4.1-PG-67 .4.4.1 

reHeving valve of the same eapacity is so installed as to 
be in direet communication 'with the boiler in accor­
danee with the requirements of this paragraph. 

Power-actuated pressure relieving valves discharg­
ing to intermediate pressure and ineorporated into 
bypass and/or startup circuits by the boiler Manufae­
turer need not be eapacity eertified. Instead, they shall 
bc marked by the valve manufaeturer with a eapacity 
rating at aset of specified inlet pressure and tempera­
tme eonditions. Power-aetuated pressure relieving 
valves discharging directly to atmosphere shall be 
eapacity 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 ofPG-69.4 and PG-69.5. 

67.4.2 Spring-Ioaded safety valves shall be pro­
vided, having atatal combined relieving eapacity, 
including that of the power-actuated pressure relieving 
eapacity installed under PG-67.4.1, of not less than 
100% of the maximum designed steaming capacity of 
the boiler, as determined by the Manufacturer, except 
the alteraate provisions of PG-67.4.3 are satisfied. In 
this total, no credit in excess of 30% of the total 
required relieving capacity shall be allowed for the 
power-actuated pressure relieving valYes actually in­
stalled. Any or all of the spring-loaded safety valYes 
may be set above the maximum allowable working 
pressure of the parts to which they are connected, but 
the set pressures shall be such that when all of these 
valves (together with the power-actuated pressure 
relieving valves) are in operation the pressure will not 
rise more than 20% above the maximum allowable 
working pressure of any part of the boiler, except for 
1Jle steam piping between the boiler and the prime 
mover. 

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

.67.4.3.1 The boiler shall oo o( no Iess steam­
ing eapacity than 1,000,000 lb/hr (450000 kg/hr) and 
installed in a unit system for power generation (Le., a 
single boiler supplying a single turbine-generator unit). 

67.4.3.2 The boiler shall be provided with 
automatie devices, responsive to variations in steam 
pressure, which inelude no less than all the following: 

67.4.3.2.1 A eontrol eapable of maintaining 
steam pressure at the desired operating level and of 
ptodulating firing rates and feedwater flow in propor­
tion to a variable steam output; and 

67.4.3.2.2 A eontrol whieh overrides PG-

67.4.3.2.1 by reducing the fuel rate and feedwater flow 
when the steam pressure exceeds the maximum 
alIowable working pressure as shown in the master 
stamping (PG-I06.3) by 10%; and 

67.4.3.2.3 A direct-acting overpressure-trip­
aetuating mechanism, using an independent pressure 
sensing deviee, that will stop the flow of fuel and 
feedwater to the boiler, at a pressure higher than the 
set pressure of PG-67.4.3.2.2, but less than 20% above 
the maximum allowable working pressure as shown in 
the master stamping (PG-I06.3). 

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

67.4.3.4 At least two of these spring-Ioaded 
safety valves shall be equipped with a deviee that 
directly transmits the valve stern lift action to controIs 
that will stop the How of fuel lUid fet:uwater to the 
boiler. The eontroI circuitry to accomplish this shalI 
be arranged in a "faH-safe" manner (see Note). 

NOTE: "Fail·safe" shall mean a circuitry arranged ns either of the 
following: 

(1) Energize ro trip:, Thcre shall bc at least two separate and 
indepcndcnt tnp crrcuits' scrved by two power sourees, to initiate 
and perform the trip action. One power source shall be a 
continuously charged dc battery. The second source shall be an ac­
to-dc convcrter oonneeted to the dc system to charge the battery 
and capable of performing the trip action. The trip circuits shall be 
oontinuously monitored for availability . 

It is not manclatory to duplicate the meehanism that actually 
stops the How of fuel and feedwater. • 

(2) De-energize to trip: If the circuits are arranged in such a 
way that a oontinuous supply of power is required to keep the 
circuits closed and opcrating and such that any interruption of 
power supply will actuate the trip meehanism, then a single trip 
circuit and single power supply will be enough to meet the 
requirements of this subparagraph. 

. 67.4.3.5 The power suppIy for all controis and 
devices required by PG-67.4.3 shall inelude at least 
one souree contained within the same plant as the 
bailer and which is arranged to actuate the controIs 
and devices continuously in the event of failure or 
interruption of any other power sourees. 

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

67.4.4.1 .The power-aetuated pressure reliev-
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ing valve(s) required by PG-67.4.1 shall aIso reeeive a 
contrai impulse to open when the maximum ~owable 
working pressure of the component, having the lowest 
pressure level upstream to the stop valve, is exceeded; 
and 

67.4.4.2 The spring-Ioaded safcty valves shall 
be located to provide the pressure protection require­
~ents in PG-67.4.2 or PG-67.4.3. 

67.4.5 A reliable pressure-recording device sha1l 
always bc in service and records kept to provide 
evidenee of conformity to the above requ.irements. 

61.5 All safety valves or wety rellef valves sha1l 
bc so con.structed that the fallure of any part cannot 
obstruct the free and full discharge of steam and water 
from the valve. Safety valves shall oo of the direet 
springoloaded pop type, with seat inelined at any angle 
between 45 and 90 deg. ('lT/4 and 'lT/2 rad), inc1usive, 
to the center line of the spi...ndle. The coefficient of 
dischatge of safety valves sha1l bc determined by 
actua1 stesm dow measurements at a pressure not 
more than 3% above the presaU1'e at which the valve is 

_ set to blow and when adjusted for blowdown in 
accordance with PG-72. The valves sha1l bc eredited 
with capacities a., determined by the provisious of PG-
69.2. 

Salety valves or saiety relief valve! may oo used 
which give any opening up to the fu11 discharge­
capacity of the area. of the opening of the inlet of the 
valve (see PG-69.5), provided. the movement of the 
steam saiety valve is such as not to induee lifting of 
water in the bailer. 

Deadweight or weighted lever saiety valves or safety 
relief valves shall not be used. 

For high-temperature water boilers saiety relief 
valves shall bc used. Such valves shall have a elosed 
bonnet. For purposes of selootian the capacity rating 
of such wety relief valves shall bc expressed in terms 
of actua1 steam fiow cteterm.ined on the same basis as 
for saiety valves. In ;'.Iidition the safety relief valves 
shal1 bc capable of ~\i ;.'.(.iftctory' operatian when reliev­
ing water at the satll, -" ; on temperstare corresponding 
to the pressure at wh!,ü the valve is set to blow. 

67.6 A safety valve or saiety relief valve over 3 in. 
(76 mm) in size. used for pressures greater than 15 
psig (100 kPa gage), shall hilve a flanged inlet 
conneetion or a wcld-end inlet connection. The 
dimensions of flanges subjectOO to boiler pressure shall 
conform to the applicable American National Stan­
dards as given in PG-42. The facing shall bc similar to 
those illustrated in the Standard. 

67.7 Saiety valves or saicty relicf valve! may hilve 
bronze parts complying with either SB-61 or SB-62, 

provided the maximum allowable stresses and temper­
atures do not exeeed the values given in Table PG-23.2 
and shall oo marked to indicate the c1ass of material 
used. Such valves shall not oo tisoo on superheaters 
delivering steam at a tempel'ature over 450°F (232°C) 
and 306"F (t52°e) respectively, and shall not oo used 
for high-temperature water boilers. 

SUPERHEATER SAFETY VALVE 
REQUIREMENTS 

68.1 Every attached superheater shall bave one or 
mare safety valYes near the outlet. If the superheater 
outlet headel' has a fu11, free, steam passage from end 
to end and is so consttucted that steam is supplied to it 
at practically equal intervals throughout its length so 
that there is a uniform flow of stea.m through the 

_ euperheate! V,!!ies end the heade!', the ~!!iety velve, or 
valves, may oo located anywhere in the lengtb of the 
hea.der. 

6!J.2 The dilICharge capacity of the safety valve, or 
valves, on an attached superheater may oo includOO in 
determining the number and size of the saIety valves 
for the bailer, provided there are no intervening valves 
between the superheater safety valve and the bailer, 
and provided the d.iacharge capacity of the saIety 
valve, or valves, an the bailer, as distinct from the 
superheater is at -lea,st 75% of the aggregate valve 
capacity required. 

68.3 Every independently firOO superheater which 
may bc shut olf from the boUer and permit the 
superheater to become a fired pressure vessel shall 

. have one or mare saiety valves having a discharge 
capacity equal to 6 Ib of steam per square foot (29 kg 
of steam per m2) of sUPi!I'heater surfaec measured on 
the side- exposed to the hat gases. The number of 
safety valves installoo shall bc such that the tota! 
capacity is at least equal to that required. 

68.4 Every rcheater shall have one or mare saIety 
Vatves, such that the tota! relieving capacity is at least 
equal to the maximum steam flow for which the 
rebester is designed. At least one valve shall bc located 
on the reheater outlet. The relleving capacity of the 
valve on the reheater outlet shall bc not less than 15% 
of the required tota!. The capacity of reheater safety 
valves shall_ not be included in the required relieving 
capacity for the boiler and superheater. 

68.S A soot blower connection may be attached to 
the same outlet from the superheater or reheater that 
is used (or_ the saiety valve conneetion. 

) 
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68.6 Every safety valve used on a superheater or 
reheater discharging superheated steam at a tempera­
ture over 45<rF (232·C) shall have a casing, ineluding 
the base, body, and honnet and spindle., of steel, steel 
alloy, or equivalent heat-resisting material. 

The valve shall have a tlanged inlet connection, or a 
weld-end inlet conn~tion. It shall have the seat and 
<Usk of suitablo heat erosive and oorrosive-resisting 
material, and the spring fully exposed outside of the- -
valve casing so that it shall bc protected from oontaet 
with the escaping stesm. 

PG-70 CAPACITY 

70.1 The minimum safety valve or safety rellef 
valve relleving capaeity for other than el~trie boilers, 
waste heat boilers, organie fluid vaporizer generators, 
and foreedoHow steam generators with no tUed steam 
and water line, when provided in aceordanee with PG-
67.4.3, shall be determined on the basis of the pounds 
of steam generated per hour per square foot of boiler 
heating surfaee and waterwall· heating surfaee, as 
given in the Table PG-70. 

TABLE PG-70 
MINIMUM POUNDS OF STEAM PER HOUR 

PER SQUARE FOOT OF SURFACE 

Firetube Watertube 
Boilers Boilers 

Boiler heating suriaee 
Hand flred 5 6 
Stoker fired 7 8 
Oil, gas, or pulverized fuel fired 8 10 

Waterwall heating suriaee 
Hand flred 8 8 
Stoker flred 10 12 
Oil, gas, or pulverized fuel fired 14 16 

NOTE: 
When a boiler is flred only by a gas having a heat value not in excess 
of 200 Btu / eu ft, the minimum safety valve or safety relief valve 
relieving eapacity may be based on the values given for hand-fired 
bollers aboveo 

The mmunum safety valve or safety rellef valve 
relleving capacity for electrie b0ilers sha11 be 3Yz Ib 
(1.6 kg) IhrlkW input. 

In many cases a greater reHeving capaeity of safety 
valves or safety reHef valves will have to be provided· 
than the minimum speeified by this role, and in every 
case the requirements ofPG-67.2 shall be met. 

70.2 The heating surfaee sh all be computed as 
fo11ows. 

70.2.1 Heating surface, as part of a eireulating 
system in contact on one side with water or wet steam 
being heated and on the other side with gas or 
refraetory being cooled, sha11 ~e measured on the side 
receiving heat. 

70.2.2 Boiler ht>.ating surfaee and other equiva­
lent slufaee outside the furnaee shall be measured 
eireumferentially pius any extended surface. 

70.2.3 Waterwall heating surfaee and other 
equivalent surface within the furnace shall be mea­
sured as the proj~ted tube area (diameter .x length) 
pius any extended surfaee on the furnace side. In 
computing the heating surface for this purpose, only 
the tubes, fireboxes, shelIs, tubesheets, and the project­
ed area of headers need be considered. except that for 
vertical firetube steam boilers, only that portion of the 
tube surfaee up to the middle gage coqk is to be 
computed. The minimum number anu size of safety 
valves or safety relief valves required shall be deter­
mined on the basis of the aggregate reHeving capacity 
and the reHeving capacity marked on the valves by the 
manufaeturer. Where the operating conditions are 
ehanged, or additional heating surface such as water 
sereens or waterwalls is eonneeted to the boiler 
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, circu1ation, the safety valve or safety relief valve 
capacity shall be increased, if necessary, to meet the 
new conditions and be in accordance with PG-67.2. 
The additional valves required on account of changed 
conditions may be installed on the steam or water line 
between the boiler and the maiD stop valve except 
when the boiler is equippOO with a superheater or 

, other piece of apparatus, in which cage they may oo 
installoo on the steam pipes between the boiler drum 
and the inlet to the superheater or other apparatus, 
provided that the steam. main between the boiler and 
points whe.re a safety valve or valves may oo attachoo 
has a cross-sectional area at least three: times the 
combined areas of the inlet conneeriom to the safety 
valves applled to it. 

70.3 If the safety valve or safety relief valve 
capacity cannot bc computed Of ir it is desirable to 
prove the computations, it may bc cheeked in any one 
of the three following ways, and ii founa insufficient, 
additiona!. capacity shall oo provided. 

70.3.1 By making an accumulation test, that is, 
by shutting off' all other stemn discharge outIets from 
the baUer and forcing the fires to the maximum. The 
satety valve equipment sh!ill oo sufficient to prevent an 

. excess pressure beyond that spe<f..fed in PG..o7.2. Tl-..ds 
method should not oo used on a boiler with a 
superhearer or reheater or on a high-temperature 
water bailer. 

70.3.2 By measuring the maximum amount of 
fue1 that can oo burned and computing the corre­
sponding evaporative capacity upon the basis of the 
bearing value of the fuel (see A-12 through A-l7). 

70.3.3 By determining the maximum evaporative 
capacity by measuring the feedwater. The sum of the 
safety valve capacities marked on the valves shall bc· 
equal to or greater than the maximum evapomtive 
capacity of the bailer. This method shall not oo used 
on high-temperatnre wateJ:' boilers. 

PG-71 MOUNTING 

71.1 When two or mare safety valves atel used on' a 
boiler, they may be mounted either separately or as 
twin valve:! made by placing individuai valves on Y­
bases, or duplex valves having two valves in the same 
body casingo Twin valves made by placing individuai 
valves on Y -bases, or duplex valves having two valves 
in the same body, sha1l be of approximately equal 
capacity. 

When not more than two valves of different sizes are 

mounted singly the relleving capacity of the smaller 
valve sha1l oo not less than 50% of that of the larger 
valve. 

71.2 The safety valve or safety rellef valve or valves 
shall oo connected to the boiler ind.ependent of any 
other conneetion, and attached as elose as possible to 
the boiler, without any unnecessary intervening pipe 
or fitting. Such intervening pipe or fitting shall bc not 
longer than the fllf»tOofa.ce dimension of the carte­
sponding tee fitting of the'same diameter and pressure 
under the appllcable American National Standll.rd 
ooted in PG-42 and shall also comply with PO-S and 
PG-39. Every safety valve Of safety reliefvalve sha11 be 
connected so as to stand in an upright positlou. with 
spindle vertical. On hlghntem~ture water boilers of 
the watertube forced-circulation type, the valve shall 
be locateci at the boiler outlet. 

71.3 The open.inff 01" connemion between the haller 
and the safety valve Of safety relief valve shall have at 
least the area of the valve inlet. No valve of any 
description shall bc placed betwero the required safety 
valve or safety relief valve or valves and the boiler, nor 
on the dischatge pipe between the safety valve or 
safety reliel valve and the' atmoophere. When a 
diEhaige pipe is used. the crosN·ectiOnal area shall bc 
not less than the full area of the valve outlet or of the 
total of the areas of the valve outlets, discharging 
thereinto. It sha11 bc 311 short and straight as p:ossible 
and so arranged as to avoid undue stresses on the 
valve or valves .. 

All safety valve or safety rellef valve discharges 
sha1l oo so located or piped as to oo carried clear from 
running boards or platforms. Ample provision for 
gravity drain shall oo made in the dischatge pipe at or 
near each safety valve or safety relief valve, and where 
watcr of condensation may colleet. E.ach valve shall 
have an open gravity drain through the casing OOlow 
the level of the valve seal. For iron~ and steel-bodied 
vaIves exceeding 2~ in. size, the drain hole sluill bc 
tapped not less than % in. pipe size. 

Discharge piping from. safety rellef valves on high­
temperarore water boilers shall bc provided with 
adcquate provisions for water drain.age as weIl as the 
steam venting. 

The installation of east iron. bodied safety rellef 
valves for high-temperatnre water boilers is prohib­
ited. 

71.4 . If a muffier is used on a safety valve or safety 
relief valve, it shall have sufficient outlet area to 
prevent book pressure from interfeting with the proper 
operation and di.scharge capacity of the valve. The 

\ 
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muffier-plates or other devices shall be so eonstrueted 
as to avoid a possibility of restrietion of the steam 
passages due to deposit. Mufflers shall not be used on 
high-temperature water boiler safety relief valves. 

When a safety valve or safety relief valve is exposed 
to outdOOf elements whieh may affeet operation of the 
valve, it is permissible to shield the valve with---&--.. 
satisfaetory eover. The shield or eover shall be 
properly vented and arranged to permit servicing and 
normal operation of the valve. 

71.5 When a boiler is fitted with two or more safety 
valves or safety relief valves on one eonneetion, this 
conneetion to the boiler shall have a eross-seetional 
area not less than the eombined areas of inlet 
cotmeetions of all the safety valves or safety relief 
valves with whieh it conneets and 8halI also meet the 
requirements ofPG-71.3. 

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

71.7 Every boiler 5hall have proper outIet eonnee­
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 rellef valves to be 
attaehed thereto. An inteqIal colleeting pipe, splash 
plate, or pan may be used, provided the total area for 
inlet of steam thereto is not less than twiee the 
aggregate areas of the inlet conneetions of the attaehed 
safety valves. The holes in such collecting pipes shall 
be at least ~ in. (6 mm) in diameter and the least 
dimensian in any other form of opening for inlet of 
steam shall bc ~ in. (6 mm). 

Such dimension'allimitations' to operation for steam 
need not apply to steam serubbers or driers provided 
the net free steam inlet area of the serubber or drier is 
at least 10 times the total area of the boiler outIets for 
the safety valves. 

71.8 If safety valves are attached to a separate 
steam drum or dome, the opening between the boiler 
proper and the steam drum or dome shall be not less 
than required by PG-71. 7. 

PG-72 OPERATlON 

72.1 Safety valves sha11 be designed an'd eonstruet­
ed to operate without ehattering and to attain fulllift 
at a pressure no greater than 3% above their set 
pressure. After blowing down, all valves shall elose at 

a pressure not lower than 96% of their set pressure" 
exeept that all drum valves installed on a sillgle boiler 
may be set to reseat at a pressufe not lower than 96% 
of the set pressure of the lowest set drum valve. The 
minimum blowdown in allY ease shall be 2 psi (14 
kPa). For sprillg-Ioaded pop safety valves for pressure 
between 200 and 300 psi (1400 and 2100 kPa), both 
inclusive, the blowdown shall not be less than 1 % of 
the set pressure. To insure the guaranteed eapacity 
and satisfaetory operation, the blowdown as marked 
up on the valve (pG-69.5) shall not be reduced. 

Safety valves used on foreed-flow steam generators 
with no fix«d steam and waterline, and safety rellef 
valves uS~d:~6n high-temperature w&.~er boilers may be 
set and adjuSted to elose after blowing down not more 
than 10% of the set pressure. The valves for these 
speeial uses must be so adjusted and marked by the 
manufacturer. 

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

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

72.4 If the operating condhions of a valve are 
ehanged so as to require a new spring under PG-72.3 
for a different pressure, the valve shall be adjusted by 
the manufaeturer or his authorized representative who 
shall furnish and install a new nameplate as required 
under PG-l1 O. 



GENERAL REQUIREMENTS 
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FIG. PG-I05.1 OFFICIAl SYMBOlS FOR STAMPS 

TO DENOTE THE AMERICAN SOCIETV OF 
MECHANICAl ENGINEERS' STANDARD 

FIG. PG-I05.2 OFFICIAl 
SYMBOl FOR STAMP TO 
DENOTE THE AMERICAN 

SOCIETV OF MECHANICAl 
ENGINEER~STANDARD 

FOR ASSEMBlY 

FIG. PG-I05.3 OFFICIAl 
SYMBOL FOR :'TAMP TO 
DENOTE THE AMERICAN 

SOCIETY OF MECHANICAl 
ENGINEERS' STANDARD 

FOR WElDED PIPING 

FIG. PG-I05,4 OFFICIAl 
SYMBOl FOR STAMP TO 
DENOTE THE AMERICAN 

SOCIETV OF MECHANICAl 
ENGINEERS' STANDARD 

PG·105 CODE SYMBOL STAMPS 

105.1 Each boiler, superheater, waterwall, and steel 
economizer to which a Co de symbol is to be applied 
shall be fabricated by a Manufacturer of boilers, 
superheaters, waterwalls, or steel economizers who is 
in passessian of the appropriate Co de symbol stamp 

(see Fig. PG-lOS.l), and avalid certificate of authori­
zation, except as otherwise provided in PG-I09. 

105.2 Seven Code symbO( !itamps are shown in 
Figs. PG-lOS.l through PG-lOSA. They are defined as 
follows: 

S-power boiler symbol 
stamp ........................ see Fig. PG-IOS.l 

M-miniature boiler symbol 
stamp ........................ see Fig. PG-IOS.l 

L-Iocomotive boiler symbol 
stamp ........................ see Fig. PG·105.1 

E-electric boiler symbol 
stamp ........................ see Fig. PG-lOS.l 

A-boiler assembly symbol . 
stamp ........................ see Fig. PG-lOS.2 

PP-pres sure piping symbol 
stamp ......... " ............. see Fig. PG-lOS.3 

V-safety valve symbol 
stamp ........................ see Fig. PG-lOS.4 



SECTION I - POWER BOILERS 

PG-IO? STAMPING OF PRESSURE 
PIPING 

109.1 When externa1 piping, as defined in the 
Preamble, is installed by weldingand is fabrleateel by 
anyone other than the Manufacturer of the boiler, the 
welding, other than the qualifiearion of welding 
procedures, welders, and welding operators, shall be 
done in accordance, with the applieable rules of ANSI 

. B31.l and by a manufacturer or contractor in passes­
sion of one of the Code symbols shown in Pig. PO­
toS.l ("S" only), Pig. PO-105.2, or Pig. PO-105.3 and 
who has been issuOO a Certifieate of Authorization. 
Qualificarion of welding proceeiures, welders, and 
we1ding operators shall be in accordance with the 
requirements of PW -1.2 and Seerion IX. Such work 
shall be inspeetoo by an AuthorizOO Inspeetor at such 
stages of the work as the Inspector may eleet. The 
organizations which furnish and install such piping 
sh.!ill flli-nish prope! Code certification. (pG·! 04.2) for 
such piping including a Manufacturer's Data Report 
Form P-4A as required by PO-112.2.S and PO-l12.3. 

109.2 WeldOO piping, included within the scope of 
this Code. over 2 in. pipe size shall be stamped with 
the Code symbol, together with the manufacturer's or 
contractor's name and serial number. Such stamping 
shall be on the pipe. valve, or fitting adjacent to the 
welded joint farthest from the boiler. For piping 

. operating at temperatures above 800'P (427C) the 
symbol n:uiy be stamped on a nameplate which is 
irremovably attacheel by welding, provideel such weld­
ing is postweld heat treated, or on a cireuIar metal 
band at least X in. (6 mm) thiek. This band around the 
pipe shall be secured in such a manner as to prevent it 
from slipping off du ring handling and installation. 

Welded piping 2 in. pipe size or less included within 
the seope of this Co de shall be marked with an 

• identifieation aeeeptable to the Inspeetor and traeeable 
• to the required Data Report. Such marking sh all bc of 

a type that will remain visible unti! the piping has been 
installed. 

109.3 Parts of boilers, such as superheater, water­
wall, or eeonomizer headers, or any eonstroction 
involving only welding as covered by PW-41, may be 
fabrieated by a manufaeturer in possession of the 
pressure piping symboI stamp, and so stamped and 
report ed on a Manufaeturers' Parti al Data Report 
Fonn (Fornl P-4) as ealled for in PG-112.2.4. 

PG-ll0 STAMPIN'G OF SAFETY VALVES 

Eaeh safety valve shall be plainly marked by the 
manufaeturer or flssembler (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 easing, 
or stamped or east on a plate or plates seeurely 
fastened to the casing, and sh all eontain the following 
markings: 

(J) the name or identifying trademark of the 
man ufaeturer; 

(2). manufaeturer's design or type number; 
(3) size_in. seat diameter_in. (the pipe size of 

the valve inlet); 
. (4) pressure_Ib (the pressure at which it is to 

blow); 
(5) B.D._Ib . (blowdown-differenee between 

the opening and closing pressure); 
(6) capacity_Iblhr (in aecordance with PG-

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

(7) eapacity lift_in. (eapacity !ift-distanee the' 
valve disk rises when blowing at the aeeumulation test 
pressure); 

(8) year built, or aIternatively, a eoding may be 
marked on the valve such that the valve manufaeturer 
ean identify the year built; 

(9) ASME symboI as shown in Fig. PG-I05.4 . 

,) ( 



SECTION I·...: POWER BOILERS 

PFr·l 

GENERAL 

GENERAL 

The rules in Part PFT are appllcable to firetube 
boilers and parts thereof and shall be used in conjune­
tion with the general requirements in Part PG as weIl 
as with the specifie requirements in the appllcable 
Parts of this Sectian whieh apply to the method of 
fabrication used. . 

PFI'44 OPENING BEI'WEEN BOILER 
AND SA.i:<"'ETY V AL VE 

The opemng or conneetion between the boiler and 
the safety valve shall have at least the area of the valve 
inlet. In the ease of firetube boilers, the openings in the 

.boilers for safety valves or safety rellef valves shall be 
not less than given in Table PFT 44, except firetube 
boilers used for waste heat purposes only, not 
equipped for direet fuing, need not meet the require~ 
ments of Tablc PFT -44 provided the rated steaming 
capacity is stamped on the boiler and safety valves or 
safcty rellef valves of the rcquired relleving eapacity 
are suppll~ such that the provisions of PG-67.2 are 
satistied. 

ASter the boiler Manufaeturer provides for the 
opening required by the Code, a bushing may be 
.inserted in. the opemng in the shell to suit a safety 
valve that wiIl have the eapacity to relieve' all the 
steam that ean be generated in the boiler and whieh 
wiIl meet the Code requirements. 

No valve of any deseription shaIl be placed between 
the required safety valve or safety rellef valve or valves 
and the boiler, or on the disebarge pipe between the 
safety valve or safety rellef valve and the atmosphere. 
When a diseharge pipe is used, the eross-sectional area 

, shall bc not less than the fu11 area of the valve outlet or 
• of the total of the areas of the valve outIets diseharging 

thereinto and shall be as short and straight as possible 
and so arranged as to avoid undue stresses on the 
valve or valves. 

PFr-48 FEED PIPING 

48.1 When a horizontal-rctu.m tubular boiler ex· 
ceeds 40 in. (1000 mm) in diameter, the feedwater 
shall discllarge at about t.h.ree-fi:ftb.q the lengili from 
the end of the boiler which .is subjected to the: hottest 
gases of the furnace (except a horizontal-return 
tubular boiler equipped with an auxiliary feedwater 
heating and circulating devi~), above the central rows 
of tubes. The feed pipe shall bc canied through 'the 
head. or meIl farthest from the point of discharge of 
the feedwater in the .manner. specified for a suriaec 
blowoff in PG·59.3.2, and be, securely fasrened inside 
the she11 above the tubes. 

48.2 In vertica1 tubular boilers the feedwater ahall 
bc introduced. at a point not less than 12 in. (300 mm) 
above the crown sheet. When the bailer .is uuder 
pressl.lfe, f'e:edwater shlill not oo introd:uced tb.rough 
the opeuings OI' conn<;Ctions used for the water 
columnt the water gage glass, or the gage cocks. In 
closai systems the water may bc introduced through 
auy opening when the boiler .is not under pressure. 

PFl'-49 BLOWOFF PIPING 

49.1 Blowotf piping of firetubc boilers wrueh is 
exposed to products of eombustion shall oo attached 
by serewing into a tapped opemng with provisions for 
a serew~d fitting or valve at the other end. 

49.2 Blowoff piping of firetube boilers which is not 
exposed' to produets of eombustion may be attaehed 
by any method provided in this Seetion exeept by 
expanding into grooved holes. 

PEB-l 

GENERAL 

GENERAL 

The rules in Part PEB are applleable to eleetrie 
boilers and parts thereof and shall be used in conjune­
tion with the general requirements in Part PG as weIl 
as with the special requirements in the applleable 
Parts of this Section whieh apply to the method of 
fabrication used. 

PEB·15 SAFETY VALVES 

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

15,2 The minimum safety valve or safety rellef 
valve relieving eapacity for eleetrie boilers shall be 3~ 
Ib (1.6 kg)/hr/ kW input. 
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PREAMBLE 

The rules of this Seetion of the Code eover minimum 
constroetion requirements for the design, fabrication, instaI­
lation, and inspection of steam heating, hot water heating, 
hot water supply boilers whieh are direetly lired with oil, 
gas, eleetricity, coal or other' solid or liquid fuels and for 
operation at or below the pressure and temperature limits set 
forth in this document. Similar rules for lined pote.ble water 
heaters are also ineluded. 

The rules are divided into four major Parts: Part HG, 
applying to all materials of construetion except as provided 
for in Part HLW; Part HF, applying to assemblles tabncated 
of wrought material, except as provided for in Part HLW; 
PartHC, applying to east iron assemblies; and Part HLW, 
applying to lined potable water heaters. Part HF is further 
subdivided into Subpart HW, containing rules for welded 
constroetion, and Subpart HB, containing rules for brazed 
construetion. 

The Parts and Subparts of this Seeriou are divided into 
Artieles. Eaeh Artiele is giveu a number and a title, as for 
example, Part HG, Artiele 3, Design. Artieles are divided 
into paragraphs whieh are given a three-digit number, the 
first ofwhieh corresponds to the Artiele number, thus, under 

Artiele 3 of Part HG wiII be found paragraph HG-307. 
Paragraphs are further subdivided into subparagraphs. 
Major subdivisions of paragraphs are designated by three- or 
four-digit numbers followed by a decimal point and a digit 
or digits. Where necessary, further subdivisions are repre­
sented by letters and then by figures in parentheses. Minor 
subdivisions of the paragraphs are also represented by 
Ietters. A referenee to one of these paragraphs in the text of 
the Seetion includes all of the applicable rules in that 
paragraph. Thus, referenee to HG-307 inc1udes all the rules 
in HG-3ü7. i througU HG-307.4. 

This Section does not eontain rules to cover all possible 
details of design and construetion. Where compJete details 
are not given, it is intended that the manufaeturer, subjeet to 
the approval of the Authorized Inspeetor, shall provide 
details of design and construetion whieh will be as safe as 
otherwise required by these rules. 

When the strf!ngth of any part cannot be computed with a 
satisfaetory assuranee of safety, these rules provide proce­
dures for establishing its maximum allowable working 
pressure. 



C .. 

ARTICLE 1 
SCOPE AND SERVICE RESTRICTIONS 

HG-l00 SCOPE 

The requirements of Part HG appIy to steam 
heating boilersl and hot water boilers2 and to appurte­
nanees thereto and shall be used in eonjunetion with 
the specmc requirements in Part HF, Boilers of 
Wrought Materials, and Part He, Cast lron Boilers, 
whiehever isapplieable. Part HG is not intended to 
apply to lined potable water heaters except as pro­
vided for in Part HLW. 

HG-l0l SERVICE RESTRICTIONS AND 
EXCEPTIONS 

HG-l0l.l Service Restrietions. The ruIes of this 
Sectian are restricted to the following services: 

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

lWben used for serviees where periodie make-up is required, the 
user is cautioned that, nonnally, water treatment must bc 
considered and usua1ly extra provisions for cleanout are necessary .. 
2 As used in this Section, the tenn "hot water boilers" includes 
both hot water heating boilers and hot water supply boilerso 

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

(c) hat water suppIy boilers for operatjon at pres­
sures not exceeding 160 psi (1103 kPa) and/or 
temperatures not exceeding 250°F (121°C), at or near 
the bailer outlet exccpt as otbcrw:,']c provided in HG" 
101.2. 

HG-l0l.2 Exceptions. Hat water supply boilers . 
which are directly fired with oil, gas, or electricity are 
considered outside the jurisdietion of Sectian IV when 
none of the following limitations is exceeded: 

(a) heat input of 200,000 Btu/'nr (58.6 kW); 
(b) water temperature of210°F (99°C); 
(c) nominal water containing capacity of 120 gal 

(454 I) except that such hot water supply boilers shall 
be equipped ~ith safety deviees in aecordanee with the 
requirements ofHG-400.2. 

HG-l0l.3 Seniees in Exeess of Those Covered 
by This Section. For serviees exceeding the limits 
specified in HG-101.1, the rules of Sectian I shall 
apply. 



ARTICLE 4 
PRESSURE RELlEVING DEVIeES 

HG400 PRESS1JRE REIJEVING VALVE 
REQUIREMENTS 

HG-400.1 Safety Valve Requirements for Steam 
Boilars 

(a) Bach steam bailer shaIl have one Of more 
officially rated safety valvesl of the spring pop type 
adjusted and sealoo to ctischarge at a pre3Sure not to 
cxceed 15 psi (103 kPa). Seals shall oo attached in a 
manner to prevent the valve from being taken apart 
without breaking the seal. The safety valves shall be 
arranged so that they cannot bc reset to relleve at a 
higher pressure than the maximum allowable working 
pressure of the bailer. A body d.rain connection below 
seat level shall oo provideel by the manufacturer and 
this drain shall not be plugged during or after field 
installation. For valves cxceeding 2 in. (51 mm) pipe 
size. the drain hole or holes shall bc tapped not less 
than % in. (10 mm) pipe size. For valves 2 in. (51 mm) 
pipe size or less. the drain hole shall not oo less.than 74 
in. (6 mm) in diameter. 

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

(e) The minimum relleving capacity of valve or 
valves shall bc govemed by the capacity marking on 
the bailer called for in HG·530. 

(d) The minimum valve capaclty in poumis per 
hour shall be the greater of that determined by 
dividing the maximum Btu (joule) output at the boiler 
Dozzle obtained by the firing of any fuel for whieh the 
unit is installed by 1000, Of shall bc determined on the 
basis of the pouneis of steam generated per hour per 
square foot of bailer heating surfaec as given in Table 
HG-400.1. In many cases a greater relleving capaclty 

l"V" stamped safety valves that have bcen tested and certi1Ied in 
. accordance with the rules of Sectiou 1 may oo accepted for 
installation on Section IV boilers. 

of valves will have to OO provided than the minimum 
specified by these rules. In every case, the requirement 
ofHG~400.1(e) shall be met. 

(e) The safety valve capacity for each steam bailer 
shall bc sueh that with the fue1 burning equipment 
installed, and operated at maximum caPaclty, the 
p~ure cannot rise more than 5 pm (34. k,Pa) above 
the maximum. nlJnwable working nresst!:'e. . ... 

(j) When operating conditi-;'~ are ehanged.or 
additional boiler heating sooaec is iustalled, the valve 
capacity shall bc increased, if necessary, to meet the 
new conctitions and be in accordance with HG-
4OO.1(e). The additional valves required, on account of 
ehaDged conctitions, may be installed on the outlet 
piping provided there is no intervening valve. 

HG-<WO..2 Safet}' Relicf Valve Requiremcnts for 
Hot Water Boilen 

(a) Bach hot watet heating boiler shall have at least 
one officially rated pressure relief valvel set to relleve 
at 01' below the maximum allowabl~ working pressure 
of the boiler. Bach hot water supply bailer shall have 
at least one officially rated safety relief valve or at least 
one officially rated pressure-temperature rellef valve of 
the automatie reseating type set to relleve at or below 
the maximum allowable working pressure of the 
bailer. Safety rellef valYes officially rated as to capacity 
shall have pop action when tested by steam. When 
more than one safety rellef valve is used on either hot 
water hearing or hot water supply boilerst the addi· 
tionaI valve 01' valves shall be officially rated and may 
bc set within a range not

l 
to exceed 6 psi (41 lePa) 

above the maximum allowableworking pressme of the 
bailer up to and ineluding 60 ~i (414 kPa) and 5% for 
those having li. maximum allowable working pressun: 
exceeding 60 psi (414 kPa). Safety rellef valves shall bc 
spring loaded. Safety relief valves shall bc so arranged 
that they cannot be reset at a higher pressure than the 
maximum permitted by this paragraph. 

(b) No materiais Iiable to fail due to deterioration 
or vulcanization when subjected to saturated steam 

\ 
I 



ARTICLE 4 - PRESSURE RELIEVING DEVICES HG-400.2-HG400.3 

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

Firetube Watertube 
Boiler Heating Surface Boilers Boilers 

Hand fired 5 6 
Stoker fired 7 8 

Oil, gas, or pulverized 
fuel fired 8 10 

Waterwall heatlng surface: 
Hand fired 8 8 
Stoker fired 10 12 
Oll, gas, or pulverlzed 

fuel fired 14 16 

NOTES: 
(1) When a boiler is fired only by a gas having a heat value not in 

excess of 200 Btu I cu tt, the minimum safety valves or safety 
rellef valve relleving capacity may be based on the values given 
for hand fired boliers aboveo 

(2) The minimum safety valve or safety rellef valve relieving capacity 
for electric .boilers shali be 31/2 Ibl hr I kW input. 

(3) For heating surface determination, see HG-403. 

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

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

(d) The required steam relieving capacity, iil 
pounds per hour, of the pressure relieving device or 
devices on a boiler shall be the greater of that 
determined by dividing the maximum output in Btu 
(joules) at the boBer nozzle obtained by the firing of 
any fuel for which the unit is installed by 1000, or 
shall be detennined on the basis of pounds of steam 
generated per hour per square foot of boBer heating 
surface as given in Table HG-400.l. In many cases a 
greater relieving capacity of valves will have to be 
provided than the minimum specified by these rules. 
In every case, the requirements of HG-400.2(f) shall 
bemet. 

(e) When operating condidons are changed, or 
additional boiler heating surface is installed, the valve 
capacity shall be increased, if neeessary, to meet the 
new conditions and shall be in aeeordanee with HG-
4OO.2(f). The additional valves required, on aeeount of 

ehanged conditions, may be instaUed on the outlet 
piping provided there is no intervening valve. 

(j) Safety relief valve eapacity for eaeh boiler with a 
single safety relief valve shall be such that, with the 
fue1 buming equipment installed and operated at 
maximum eapacity, the pressure eannot rise more 
than 10% above the maximum aUowable 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-tWO.3 Safety and Safety Relief Valyes for 
Tanks and Heat Exchangers 

(a) Steam to Hat Water Supp/yo When a hot water 
supply is heated indirectly by steam in a eoil or pipe 
within the service limitations set forth in HG-101, the 
pressure of the steam us ed shall not exceed the safe 
worl-Jng pressure of the hot wat.:::r tank, and a safety 
relief valve at least 1 in. (25 mm) in diameter, set to 
relieve at or below the maximum allowable working 
pressure of the tank, shall be applied on the tank. 

(b) High-Temperature Water to Water Heat Ex­
changer. 2 When high-temperature water is eireulated 
through the eoils or tubes'of a heat exchanger to warm 
water for space beating or hot wateT supply, within the 
service Iimitations 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 allowable working pressure of the 
heat exchanger, and of suffi~ient rated eapacity to 
prevent the heat exehanger pressure from rising more 
than 10% above the maximum allowable working 
pressure of the vesse!. 

(c) High-Temperature Water to Steam Heat Ex­
changer. 2 When high-temperature water is cireulated 
through the coils. or tubes of a heat exehanger to 
generate low-pressure steam, within the service limita­
tions set forth in HG-I0l, 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 lePa), and of sufficient rated eapaeity to prevent 
the heat exehanger pressure from rising more than 5 
psi (34 lePa) above the maximum allowable working 
pressure of the vessel. For heat exehangers requiring 
steam pressures greater than 15 psi (103 lePa), refer to 
Section I or Section VIII, Division 1. 

2Suggested installation praetiees for the secondary side of heat 
exe~angers. , 



ARTICLE 4 - PRESSURE RELlEVING DEVICES 

HG-402 DISCHARGE CAP ACITIES OF 
SAFETY AND SAFETY RELIEF 
VALVES 

HG-402.1 Valve Markings. Each safety or safety 
relief valve shallbe plainly marke d by the manufae­
turer in sueh a way that the markings will not be 
obliterated in service. The markings shall be east or 
stamped on the valve body or on the lifting lever, 

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

ENGINEERS' STANDARD 

providing the lifting lever is permanently attached to' 
the valve, or, when desirable beeause of size, all or 
part of the required markings may be stamped, cast or 
etehed on a plate or plates, eaeh seeurely fastened to 
the valve body, lever, or other perruanent part of the 
valve, and sueh markings shall include the following:. 

(a) the name or identifying trademark of the 
manufaeturer; 

(b) manufacturer's design or type number; 
(e) size __ in. (the pipe size of the inlet); 
(d) pressure ___ psi (the pressure at whieh it is 

set to blow); 
(e) capaeity ___ lblhr, or capaeity __ _ 

_ Btuihr in accordance with HG-402.3; 
(f) year built or alteroatively, a coding may be 

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

(g) ASME symbol as shown in Fig. HG-402. 

HG-406 VALVE REPLACEMENT· 

Safety valYes and safety rellef valves reqwnng 
repairs shall bc replaced with a new valve or repaired 
by the manuf~turcr. 

,- I, 
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ARTICLE 6 
INSTRUMENTS, FITTINGS, AND CONTROLSl 

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 eolumn or to its ste am eonneetion. The 
gage or conneetion shall contain a siphon or eql'iva­
lent device whieh will develop and maintain a water 
seal ~hat will pre'lent steam from entering the gage 
tube. The conneetion shall be so arranged that the 
gage eannot be shut off from the boiler exeept by a 
cock placed in the pipe at the gage and provided with 
a tee- or !ever-handle arranged to be paralleI to the 
pipe in which it is loeated when the cock is open. The 
conneetions to the boiler shall be not less than X in. (6 
mm) standard pipe size, but where steel or wrought 
iron pipe or tubing is used, they shall be not less than 
~ in. (13 mm) standard pipe size. The minimum size 
of a siphon, if used, shall be X in. (6 mm) in inside 
diameter. Ferrous and nonferrous tubing having inside 
diameters at least equal to that of standard pipe sizes 
lis~ed above may be substituted for pipe. 

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

HG-602 WATER GAGE GLASSES 

(a) Bach steam boiler shall haveone or more water 
gage glasses attached to the water colurnn 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 ha ving an unrestricted drain opening 
not less than X in. (6 mm) in diameter to fadlitate 
elcaning. Gage glass replaeement shall be possible 

IThis equipment to be installed prior to operation. 

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

Boilers having an internaI 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 suffident size to show the water at 
both normal operating and low water eutoff levels. 

(b) The lowest visible part of the water gage glass 
shall be at least 1 in. (25 mm) above the lowest 
permissible water level reeommended by the boiler 
manufaeturer. With the boiler operating at this lowest 
permissible water level, there shall be no danger of 
overheating any part of the boiler. 

Each bailer sha11 be provided el r the tL.T11e of the 
manufacture with a permanent marker indicating the 
lowest permissible water level. The marker shall be 
stamped, etched, Dr east in metal; or it shall be a 
metallic plate attached by rivets, screws, or welding; 
or it shall consist of material with documented tests2 

showing its suitability as a permanent marking for the 
application. This marker shall be visible at all times. 
Where the boiler is shipped with a jacket, this marker 
may be located on the jacket. 

NOTE: Transparent material other than glass may be used for the 
water gage provideel that the material will remBin transparent and 
has proveel suitable for the pressure, temperature, and corrosive 
comiitions expected in service. 

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

(d) In electrie boilers of the resistance heating 
element type the lowest visible part of the water gage 
glass shall. not be below the top of the e1ectrie 
resistance heating element. .Each boiler of this type 
shall also be equipped with an automatie low-water 

2Example of a nationaJJy recognizeel standard is ANSI Z21.13. 
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electrica1 power cutoff so located as to automatically 
eut off the power supply before the surface of the 
water faUs below the top of the eleetrical resistance 
heating elements. 

(e) Tubular water glasses on eleetrie boUers having 
a normal water content not exceeding 100 ga! (379 1) 
shall be equipped with a protective shield. 

HG-603 WATER COLUMN AND WATER 
LEVEL CONTROL PIPFS 

(a) The minimum size of ferrous Of nonferrous 
pipes connecting a water column to a steam baUer 
shall bc 1 in. (25 mm). No outlet conneetions. except 
for damper regulator. feedwater regu.!ator, steam 
gages. or apparatus which does not pe.rmit the escape 
of any steam or water except for manually operated 
blowdowns, shall bc attached to It water column or the 
piping connecting a water column to a haller (see HG-
705 for introduction of ftOOVlatet into r;. boilex). li the 
water column. gage glass. low-water fuel cutoff, or 
other Watet level control device is .connected to the 
boiler by pipe and fittings, no shutolf valYes of any 
type shall be placed in such pipe. and a cr08S Of 

equivalent fitting to which a drain valve and piping 
may bc attached shall be placed in the water piping 
connectiOn :?t~v~J right angle tum to facilitate 
cleaning. The water column drain pipe and valve shall 
be not Iess than % in. (19 mm) pipe size. 

(b) The steam conneerions to the water column of a 
horlzontal firetube wrought bailer shall oo !:aken from 
the top of the sheIl or the upper part of the head, and 
the water conneerion shall bc taken from a. point not 
above the center line of the shell. For a east kon 
boiler, the steam conneerion to the water column shaU 
bc taken from the top of an end section OI' the top of 
the steam header, and the water conneerion shall be 
made on an end section not less than 6 in. (152 mm) 
below the bottom· connection to the water gage glass. 

PRESSURE CONTROL 

Bach automatically fired steam bailer shall bc 
protected from overpressurc by two pressure-operated 
controIs. 

(0) BachindividuaI automatically fired steam baUer 
shall bave a safety limit control that will cut off the 
fuel supply to prevent steam pressure from exceeding 
the 15 psi (103 kPa) maximum aUowable working 
pressure of the baUer. Each control shall oo· con­
structed to prevent apressure setting above 15 psi (103 
kPa). 

(b) Bach individuaI steam bailer Of each system of 
commonly conneetc-d steam boilers shall havel a 
control that will cut off the f\lel supply when the 
pressure reaches an operating limit. which shall bc less 
than the rnaximum allowable pressure. 

(e) Shutoff valves of any type shall not oo placed in 
the steam pressure conneetion between the baUer and 
the controIs described in (a) and (b) aOOve. These 
controIs sha11 bc protectoo with a syphon or equivalent 
means of maintaining a. water seal that will prevent 
steam from entering the- controI. The conneetioxla to 
the bailer shall not bc less than X ilL (6 mm) standard 
pipe size. but where st.ee.l or wrought kon pipe Of 

. tubing is uscd, they shalluot t;.; less t1w.n ~ in. (13 
mm) standard pipe size. The minimum size of a 
syphon sha11 be ~ in. (6 mm) standard pipe size or % 
in. (10 mm)O.D. noruerrous tubing. 

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

(a) Bach automatically fired ste:am or vapor-system 
hetler shall ha.".c an automatic low-water fue1 cutoif so 
loca.ted as to automatically cut off the fue1 supply 
whenthe suriaec of the waterfalls to the lowest visible 
part of the wa.ter gage glass. If a water feeding device 
is installed, it shall oo so constmeted that ·the water 
inlet valve cannot feed water into the boiler through 
the float chambet and so located as tO supply requisite 
feecfwater. 

(b) Such a fue1 cutoff OI' water feeding device may 
bc attached directly to a bailer. A fuel cutoff or water 
feeding device may also bc installed in the tapped 
openings available for attaching a water glass direet to 
a bailer, provided the c6nnections are made to the 
boüer with nonferrous tees or Y's not less than ~ in. 
(13 mm) pipe size between the boiler and the water 
gla.ssso that the water glass is attached directly and as 
cJosc as possible to the bailer; the ron of the tee or Y 
shall take the water g1ass fittings. and the side outlet or 
braneh of the·tee or Y shall take the fuel cutoff or· 
water feeding device. The ends of aU nipples shall bc 
reamed to fullcsize diametel'. 

(e) Fuo1 cutoffs and water feeding devices embody­
ing a separate chamber shall have a vertica1 drain pipe 
and a blowotr valve not less than % in. (19 mm) pipe 
size, located at the lowest point in the water equalizing 
pipe conneetions so that the chamber and the equaliz­
ing pipe CM oo flushed and the device tested. 



ARTICLE 6 - INSTRUMENTS, FIITINGS, AND CONTROLS . HG-61O-HG-632 

HG·610 

HG-611 

FOR HOT W ATER BOILERS 

PRESSURE OR ALTITUDE GAGES 

(a) Each hat water boiler shall have a pressure or 
aItitude gage connected to it or to its flow connectian 
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 handIe of the cock shall 
be paraIlel to the pipe in which it is located when the 
cock is open. 

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

(c) Piping or tubing for pressure- or altitude-gage 
connections sha11 be of nonferrous meta! when smaller 
than 1 in. (25 mm) pipe size. 

HG·612 r.tiERIvIOMETERS 

Bach hat water boiler sha11 have a thermometer so 
located and conneeted that it shall be easily readable 
when observing the water pressure or a1titude. The 
thermoineter sha11 be so located that it sha11 at all 
times indicate the temperature in degrees Fahrenheit 
of the watcr in the boiler at or near the outlet. 

HG·613 TEMPERATURE CONTROL 

Each automatically fired hot water boiler sha11 be 
protected from over-temperature by two temperature­
operated controIs . 
• (a) Bach individual automatically fired hot water 

boiler sha11 have a safety limit control that will cut off 
the fuel supply to prevent water temperature from 
exceeding the maximum allowable temperature of 
250°F (121 DC) at the boiler oudet. This water tempera-

, ture safety control shall be eonstructeel to prevent a 
temperature settingabove 250°F (121 DC). 

(b) Bach individuaI hot water boiler or each system 
of commonly conneeteel boilers without intervening 
valves shall have a 'control that will cut off the fuel 
supply when the water temperature reaches an operat­
ing limit, which shall be less than the maximum 
aIlowable temperature. 

HG·614 LOW·WATER FUEL CUTOFF 

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

cutoff which has been designed for hot water service, 
and it shall be so located as to automatieally eut off 
the fuel s~pply when the surfaee 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 hat water heating boiler, any location of 
the low-water fuel cutoff above the lowest safe 
permissible water level established by the boiler 
manufacturer is satisfactory. 

(c) A coil-type boBer or a watertube bailer with 
heat input greater than 400,000 Btu!hr (117.2 kW) 
requiring forced circulation to prevent overheating of 
the coils or tubes shall have a flow-sensing device 
installed in the outlet piping in Heu of the low-water 
fuel cutoff required in (a) above to automatically eut 
off the fuel supply when the cireulating flow is 
interrupted. 

Ho,,620 

HG·621 

FOR ALL BOILERS 

INSTRUMENTS, FI'ITINGS, AND 
CONTROLS MOUNTED INSIDE 
BOILER JACKETS 

Anyor all instruments, fittings, and controIs re­
quireel by these ruIes may be installed inside' of boiler 
jackets provided the water gagc C~ a $t~:ml boiler is 
accessible without the use of tools and provided the 
water gage and pressure gage on a stearn 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 

ELECfRIC WIRING 

ELECfRICAL CO DE 
COMPLIANCE 

All field wiring for controis, heat generating appa­
ratus, and other appurtenanees necessary for the 
operatian of the boBer or boilers should be installed in 
accordance with the provisions of the National Elee-

, tric Code and/or should comply with the applicable 
local electrical codes. All boilers supplied with factory 
mounted and wired controis, heat generating appa­
ratus, and other appurtenances necessary for the 
operation of the bailers should be installed in accor­
dance with the provisions of the nationalIy recognized 
standards such as listed in footnote lofHG-640. 

HG-632 TYPE CIRCUITRY TO BE USED 

Whether field or factory wired, the control circuitry 
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shall be positively grounded and shall operate at 150 V 
at less. One of the two following systems may bc 
employed to provido the contraI cireuit: 

(a) TwoQJVire Nominal 120 V System With Separate 
Equipment Ground Conducto1' 

(1) This system shall consist of the line. neutrai, 
and equipment ground conduetorn. The control panel 
frame and associated control circuitry mctallie cnelo­
sures shall oo electrically continuou!! and bc bouded to 
the equipment ground cooduetor. 

(2) The equipment ground conductor and the 
- - -. neutrai conductor shall bc bondeet together at their 

origin . in the elcctrica1 system as required by the 
NEC.3 . 

(3) The line side of the contraI circuit shall bc 
provided with a time delay fuse sized as small as 
practicable. 

(b) Two- Wire Nominal120 V System Obtained by 
Using al% Isolatian Trans/ormer 

(1) The twQ.owire conttol circuit shall bc obtaiaed 
from the secondary side of an isolation transformet. 
One we from the secondary of this transformm- shall 

. be electrica11y continuous and shall bc boudOO to a 
convenient cold water pipe. All metallic enclooures of 
contraI campanemts shall bc seeurely bondOO to this 
ground contraI circuit wire. The primary side of the 
isolatian tmnsformer wiU normally bc a two.-wire 
source with a potential of 230 or 208 V at 440 V. 

(2) Boili sides of the two-wire primary ciremt 
shall be fused. The hat leg on the load side of the 
isolation transfonner shall bc fused as small as 
practicable and in no cage fused above the rating of the 
isolatian transformer. 

HG-633 L1MIT CONTROlS 

Limit controIs shall oo wired on the hat or line side 
of the conttol circuit. 

SHUTDOWN SWITCHES AND 
cm.curr BREAKERS 

A manually operated remote heating plant shut­
down switch or eireuit breaket should oo located just 
outside the boiler room door and marked for easy 
identülcation. Considerntion should a1so oo given to 
the type and location of the switeh to safeguard 
against tampering. If the boiler room door is on the 
building exteriot the switch should oo located just 
inside the door. If there is mare than one door to the 
boiler room. there should bc a switch located at each 
door. 

H~' CONTROLS AND HEAT 
GENERATING APP ARAruS 

(0) oll and gas-fired and electrically heated boilees 
should bc equipped with suitable primary (!lame 
safeguard) safety controis, safety limit switches, and 
burners or electric elements as required by a nationally 
recogni7.ed standard. " 

(b) The symbol of the certifying organization5 

whieh has investigated such equipment as having 
complloo with a nationalty recognized standard shall 
bc affixect to the equipment and shalJ. be considercd as 
evidenee that the unit was manufactured in accor­
dance wjth that standard. 

4Exm!ple:s of th~ nationaliy ncognizcd standards are: 
American National Standnrds Z21.13.1, Central Hcating Gu 

Appliance!. Volume 1. Steam and Hat Water Boilers. __ 
American National StaDdards Z21.17, Domestic Gu Ccnvenion 

Burncrs. 
Und~' Laboratones, Inc.. UL 296, Standards for SaCely, 

OU Burnen. 
Underwriters' Labontories, !nc., UL $73, Elcctric Space 
. Heating Equipment. 

Underwriters' Laborarenes, Inc., UL 726, Standards for SaCety, 
OU F'1rCd Boller Assemblies. 

Underwriters' Laboratories,. Inc., UL 795, Standarda for SaCety 
Commercia!-IndWJtrial Gu-Hcatirig EquiPlIlCllt. 

• A certifying org1llliution. iil one that provides uniform testing, 
«rarninatian, and listing procedures under at&blished, nationally 
recogniud standards and that is so;eptable re the authoritie:s 
having juriadiction. 

\ 
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ARTICLE 7 
INSTALLATION REQUIREMENTS 

HG-700 

HG-701 

INSTALUTION REQUIREME~S, 
ALL BOlLERS 

MOUNTING SAFETY AND 
SAFETY RELIEF VALVES 

HG-701.1 Permissible Mounting. Safety valves 
a:ld safety relief valves shall be located in the top or 
side1 of the boiler. They shall be cannected directly to 
a tapped or !langed opening in the boUer, to a fitting 
conneeted to the boiler by a short nipple, to a Y-base, 
or to a valveless header conneeting steant or water 
outlets on the same bailer. Coil or header type boilers 
shall have the safety valve or safety relief valve located 
on the steant or hat water outlct end. Safety valves and 
safety relief valves shall be installed with their spindIes 
vertical. The opening or connectian between the boiler 
and auy safety valve or safety relief valve shall have at 
least the area of the valve inlet. 

HG-701,2 Requirements for Common Connee-
tions for Two or More Valves 

(a) When a boiler is fitted with two or mare safety 
valves on one conneetion, this connectian shall have a 
eross-seetional area not less than the cambined areas 
of inlet connectians of all the safety valves with whieh 
it conneets. 

(b) When a Y -base is used, the inlet area shall be 
not less than the combined outlet areas. When the size 
of the boiler requires· a safety valve or safety relief 
valve larger than 4Yz in. (114 mm) iIi diameter, two or ' 
mare valves having the required combined capacity 
shall be used. When two or mare valves are used on a 
boiler, they may be single, directly attaehed, or 
mounted on a Y -base. 

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

IThe top or side of the boiler shall mean the highest praetieabte 
part of the boiler proper but in no ease shall the safety valves Dr 
safety reller valves bc located on the boiler below the lowest 
pennissible water level. 

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

HG-701.5 Use of Shutoff Valyes Prohibited. No 
shutoff of any descriptio n shall be placed between the 
safety or safety relief valve and the boiler, or on 
dischlll'ge pipes between such valves and the atmo­
sphere. 

HG-701.6 StÜety and Safety Relief Valve Dis-
charge Piping 

(a) When a discharge pipe is used, its internaI cross­
sectional area shall be not less than the full area of the 
valve outlet or of the total of the v~ve outlets 
discharging thereinto and snaii be as short and 
straight as passible and so arranged as to avoid undue 
stress on the valve or valves. When an elbow is plaeed 
on a safety or safety relief valve discharge pipe, it shall 
be located close to the valve outIet. 

(b) The discharge from safety or safety relief valyes 
shall beso arranged that there will be no danger of 
scalding attendants. When the safety or safety relief 
valve discharge is piped away from the boiler to the 
point of discharge, there shall be provisions made for 
properly draining the piping. The size and arrange­
ment of discharge piping shall be such that any 
pressure that may exist or develap will not reduee the 
relieving capaeity of the relieving deviees below that 
required to proteet the bailer. 

HG-703 PIPING 

HG-703.1 Provisjons for Expansion and Contrae­
tion. Provisions shall be made for the expansion and 
cantraetian of steant and hat water mains eonneeted 
to boilers by providing substantial anchorage at 
suitable points and by providing swing joints2 when 

2Regardless of type of connection used, the tenn "swing joints" 
means arrangements of pipe and fittings. sueh as illustrated in 
Figs, HG·703,1 and HG.703,2, whieh aHow the piping to expand 
without imposing excessivc force on the boiler. 
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Mako this pipe sama size as bollar out lat­
offsat to cloar flua outlat and permit straight 
vertical drop 

cappad or 
plugged 
taes 
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12 in. mlnimum 

steam supplv maln. 

normal !>oU8\" 
W8tarllne 

feItdwa1er retum pump 
dllChal"Olll piping may 
be conntICted dlreet 10 
boilet" rctum helid« a. 
ul'lder $Oma circum· 
stAncss 0 connootlon 10 
return loop nellr boller 
waterflne mllY causa 
objectlonable noisa or 
wllter hommer. 

retum loop connElCtion-
short nipple and 90 deg. elbow, 
not 10W9l' thqn loWllSt permiuible 

Plpe slzo ® shoul~ nB'\ler ba less than @ 
but nB'\ler less than ~ of return loop conneetion ® 

water IB'IIol 

NOTES: 

to !laller 

-The te"" blowoff valw as usad in this 

Section means all blowoff valves, 

drain valves, and pipe conneetlans 

(1) Retum loop conneetlon wes designed to eliminate necesaitv of check valves on gravltv retum 
syatems, but in some localitles a check valve is a legel requirement. 

(2) When pump dlscharge piping exceeds 25 ft, install swing cheek valves at pump discharge. 
(3) If pump discharge is loopeel above normal boller waterline, install II spring-loaded check valve 

at retum heoder and at pl.lmp dlscharge. 
(4) Where supply pressures are adequ8te, makaup water may be introduced dlreetly to a boi/er 

through an independent conneetion. See HG-70S. 
(5) Retum conneetions shown for a multiple boi/er instaUatlon may not always insure that the 

system will operate properly. In order to maintain proper water levels in multiple boller installa­
tions, it may be neeesaary to install supplementary controis or suitable deviees. 

FIG. HG-703.1 AN ACCEPTABtE PIPING INSTALLATION FOR STEAM BOILERS IN BATTERY 

j 
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ARTleLE 7 - INSTALLATION REQUIREMENTS Fig. HG-703.2 

manual air vent, if used 

heating supply 

See HG-710.4 

manual air vent 

air eontrol eonnecti'on 
to boiler 

alternate makQup water 
feed to system 

'- pressure.r~dUeing 
valve '. ·;t~ 

alternate low water 
eutoff location (Note 1) 

-+----+--~Tt_-__+-l .... ....()~-+~-lm~-'"""'---....,r--· makeup water to system 

BoHer with Two Return Openings t Boiler with One Return Opening 

blowoff valve (Note 3) . blowoff valve (Note 3) 

NOTES: 
(1) Reeommended control. See HG-614. Aeceptable shutoff valves or coeks in the eonnecting 

piping may be installed for eonvenienee of contral testing and/or service. 
(2) The common return header stop valvas may be located on either side of the cheek valves. 
(3) The term blowoff valve as uSed 'in t-his' Seetion meana all blowoif valves, drain valves, and 

pipe connections 

FIG. HG-703.2 AN ACCEPTABLE PIPING INSTALLATION FOR HOT WATER HEATING BOILERS IN BATIERY 
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boilcrs are installed in batteries,· so theee will oo no 
undue strain trarujmittOO to the boilers. See Figs. HG· 
703.1 and HG-703.2 for typica1 sehemarle arrange­
ments of piping incorporating strain absorbing joints 
for steam and hot water heating boilers. 

HG-703.2 Retnm Pipe Conneetions 
(a) The retum pipe conneerions of each boiler 

supplying a gravity retum steam henting system shall 
'00 so arranged as to form a lOOl' subStrultially as 
shown in Fig. HG· 703.1 so that the water in each 
boiler cannot oo forced out be10w the safe water level. 

(b) For hand-liTed boilers with a norma.! gratc Une. 
the recommended pipe sizcs detailed. as <tA" in Fig. 
HG-703.1 are 1 % in. (38 mm) for 4 st] ft (0.0037 m2) 
or less firebox area at the norma! grate line, 2% in. (64-
mm) for areas more than 4 sq ft (0.0037 mZ) up to 14.9 
sq rt (0.138 mZ), and 4 in. (102 mm) for 15 sq ft (0.139 

. m2) or more. 
o (c) FOl' !'.l.!.tomatically fi!'ed b-~i1e.r3 which do !lc.t 

have a nonnal grate line, the recorumended pipe sizes 
detailed as <tA" in Fig. HG-703.1 are 1 ~ in. (38 mm) 
for boil~ with minimum wety valve relleving 
<:apacity 250 lb/hr (1130 kg/hr) or less. 2~ in. (64-
mm) for boilers with minimum safety valve relleving 
capacity from 251 to 2000 lblhr (1137 to 9060 kglhr) 
inclusive, and 4 in. (102 mm) for ballem with mare 
than 2000 lblhr (9060 kglhr) minimum safety valve 
relieving capacity. 

(d) Provision shall oo made for cleanmg the interior 
of the return piping at or close to the bailer. 

HG-70S FEEDWATER CONNECTIONS 

. (a) Feedwater, makeup water, Of water treatment 
shall oo introduced into a bailer through the return 
piping system. Alternatively, makeup water Of water 
treatment may be introduced through an independent 
connection. The water How from the independent 
connection shall not discharge directly against parts of 
the bailer exposed to d.irect radiant heat from the me. 
Makeup water or water treatment shall not oo 
introduced through openings or connectioos provided 
for inspection or cleaning, safety valve, safety relief 
valve, blowoff, water column, water gage glass, pres­
sure gage, or temperature gage. 

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

TABLE HG-709.1 
EXPANSION TANI< CAPACmES FOR GRAVITV 

HOT WATER SYSTEMS 
BaseiJ on two-plpe system with average operating water 

temperature 170°F, uslng east iran column radiation 
with heat emission rate 150 Btu/hr sq ft equivalent 

. direction radlatlon 

Instalred Equlvale-nt 
D1rect Radlatlon,l sq ft, 

Tank Capaclty, 
gal 

NOTE: 

Up to 350 
Up to 450 
Up to 650 
Up to 'roO 
Up to 1100 
Up to 1400 
Up to 1600 
Up to 1800 
Up to 2000 
Up to 2400 

" .... '~ 

18 
21 
24 
30 
35 
40 

2-30 
2-30 
2-35 
2-40 

(1) For syrtlimS with more than 2400 sq ft of installe<! c'1uivalent 
dl~ wat&?' radlatlon, the requlred capaclty of the cushion tank 
shaJl be lnaused on thl! basls of 1 gal tank tapaclty/33 sq ft of 
addltlonaJ equlva.Ient direet radlatlon. 

HG-707 OlL HFATERS 

(a) A heater for oil or other liquid ha.rmful to bailer 
operation shall not oo installoo directly in the steam Of 

water space within a bailer. 
(b) Where an external type heater for such service is 

used, means shall oo provided to prevent the introduc­
tion into the bailer of oil or other liquid harmful to 
bailer operation. 

HG-709 PROVISIONS FOR THERMAL 
EXPANSION IN HOT WATER 
SYSTEMS 

All hot water heating systems inccrporating hot 
water tank.s Of iluid rellef columns shall oo so installed 
as to prevent frem;ing under normal operating condi­
tions. 

H~709.1 S~ With ~ Expansion Tank. 
It the system is equipped with an open expansion tank, 
an indoor over:flow from the upper portion of the 
expansion tank shall oo 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 HG-709.2-HG-710.4 

TABLE HG-709.2 
EXPANSION TANK CAPACITIES FOR FORCED 

HOT WATER SYSTEMS 
Based on average operating water temperature 195°F, 
a fill pressure 12 psig, and maximum operating pressure 

.30 psig 

NOTE: 

System Volume,l 
gal 

100 
200 
300 
400 
SOO 

1000 
2000 

Tank Capacity, 
gal 

15 
30 
45 
60 
75 

150 
300 

(1) Includes volume water in boiler, radlation, and piplng, not 
Including expansion tank. A procedure for estimating system 
volume and for deterrnining expansion tank sizes for other design 
conditions may be referred to In Chapter 10 of the 1964 edition 
of t!"> .. ASK RAE Guide c.nd Diõ.t!.'. BQok AppliCi.l.tlons. 

eushion shall be installed that will be eonsistent with 
the volume and eapacity of the system, and it shall be 
suitably designed for a hydrostatic test pressure of 2?'2 

. times the allowable working pressure of the system. 
Expansion tanks for systems designed to operate ab ave 
30 psi (207 kPa) shall be eonstrueted in aeeordanee 
with Sectian VIII, Division 1. Provisions shall be 

. made for draining the tank without emptying the 
system, except for prepressurized tanks. 

HG-709.3 Minimum Capacity of CIosed Type 
Tank. The minimum capacity of the elosed type 
expansion tank may be determined from Tables HG-
709.1 and HG-709.2 or from the following formula 
where the necessary information is available: 

where 
V, = minimum volume of tanks, gal 
V, = volume of system, not ineluding tanks, gal 
T = average operating temperature, op 

Pa = atmospherie pressure, psi 
P, = fill pressure, psi 
Pa = max!mum operating pressure, psi 

HG-709.4 Provisions for Thermai Expansion in 
Hot Water Supply Systems. If a system is equipped 
with a eheck valve or pressure-reducing valve in the 
cold water inlet.Iine, eonsideration should be given to 
the installatian of an airtight expansion tank or other 
suitable air eushion. Otherwise, due to the thermaI 

expansion of the water, the safety relief valve may lift 
periodieally. If an expansion tank is provided, it shall 
be constructed in aeeordanee with Sectian VIII, 
Division 1, for a ma~jmum allowable working pres­
sure equal to or greater than the water heater. Except 
for prepressurized tanks, provisions shall be made for 
draining the tank without emptying the system. See 
Fig. HL W -703.2 for a typieal acceptable installation. 

HG.710 STOP VALYES 

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

HGo710.2 For Single Hot Water Henting Boilers 
(a) Stop valves shall be located at an accessible 

point in the supply and retum pipe eonnections as 
near the bailer nozzle as is eonvenient and practicable, 
of a singIe hat water heating boiler installation to 
permit draining the boiler without emptying the 
system . 

(b) When the baller is loeated above the system and 
ean be drained without draining the system, stop 
valves may be eliminated. 

HG-710.3 For Multiple Boiler Installations. A 
stop valve shall be used in eaeh supply and retum pipe 
conneetian of two or mare boilers connected to a 
common system. See Pigs. HG-703.1 and HG-703.2. 

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

applieable 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 coeks, including all intemal companents, 
shall be not less than 2500P (121°C). 

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

(d) All valves or eocks with stems or spindIes shall 
have adjustable ·pressure type paeking glands and, in 
addition, all plug type eoeks shall be equipped with a 
guard or gland. The plug or other operating meeha­
nism shall be distinetly marked in line with the 
passage to indieate whether it is opened or elased. 

(e) All valves or eoeks shall have tight elosure when 
under bailer hydrostatie test pressure. 
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HG-710.5 Identificadon of Stop Valyes by Tags. 
When stop valv~ are used. they shall oo properly 
designated substantially as follows by tags of metal or 
other durable material fastened to them: 

Hc.,715 

Supply Valve ~ Number ( ) 

oo Not Closc Without A1so 
Closing Retum Valve -

Number () 

Retum Valve - Number ( ) 

oo Not Close Without A1so 
ClO5ing Supply Valve -

Number () 

BOTrOM BLOWOFF OR DRAIN 
VALVE 

(oj &ch boil~ sbal1 Mve Il bottom blowoff eI' 
drain pipe conneerion fitted with a valve, or cock. 
connected with the lowest water space practicable, 
with the minimum si.ze of blowoff piping and valYes as 
shown in Table HG-715. Drain and blowoff valYes 
may oo installe-d in the piping adjacent to the boiler as 
shown in Figs. HO-703.1 and HO-703.2. 

(b) Any discharge piping connected to bottom 
blowoff andi or bottom drain conneerion shiill oo full 
size to the point of discharge. 

(c) The minimum pressure rating of blowoil' or 
drain valYes and/or cocks shall oo equal to the 
pressure stamped on the boiler but in no case less than 
30 psi (207 kPa). The tempel"ature rating of such 
valYes and/or cocks shall oo not less than 25O"F 
(121°9· 

HG-720 SETI'ING 

Boilers of wrought materials of the wet-bottom type 
having an extemal width of over 36 in. (914 mm) shall 
have not less than 12 in. (305 mm) between the bottom 
of the boiler and the floorline. with aCCeSS for 
inspeetion. Whett the width is 36 in. (914 mm) or less, 
the distanee between the bottom of the boiler and the 
doorline shall be not less than 6 in. (152 mm). except 
that, when any part of the wet bottom is not farther 
from an outer edge than 12 in. (305 mm). this distanee 
shall oo not less than 4 in. (102 mm). 

3Boilcn having a capacity of 25 ga! (95 I) or less are excmpt from 
the aOOve requirements except that thcy must have a % in. (19 
mm) pipc size minimum drain valve. 

TABLE HG~715 
SIZE O'F BOTTOM Bl.OWOFFl PIPING 

AND VALVES 

Mlnlmum Required 
Safety or Safety Retlef Valve Capacity, 

, Ib of steam I hr [Note (2) J 

NOTES: 

Up to 500 
501 to 1250 

, 1251 to 2500 
2501 to 6000 
6001 and laf'9(!f 

Blowoti' 
Valves 

SiIe, In. 

r.. 
1 
1~ 
1% 
2 

(1) The tem1 blawoff val~ as used in this SectlOI1 means all blQW('Jff 
, valveli, drain valVe5, and pipe conneetlo05. 

(2) To d6WTnine the discharge capacity of safety reHef valves in 
terms of Btu, the reHeving capacity in ib of steMl/hr is 
multiplled by 1000. 

'\ 
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JNTRODUCTION 

SCOPE 
U·l SCOPEI 

(a) For the seope of this Division, pressure vessels 
are containers for the contaimnent of pressure, either 
internal or external. This pressure may be obtained 
from an external souree, or by the applieation of heat 
from a direet or indireet souree, or any combination 
thereof. . 

(b) This Division is divided into three Subsections. 
Subseetion A consists of Part UG, covering the 
general requirements applicable to all pressure vesseIs. 
Subseetion B covers the speeifie requirements that are 
applieable to the various methods used in the fabriea­
tion of pressme vesseIs. It consists of Parts UW, UF, 
and OO, dealing with welded, forged, and braud 
methods, respectively. Subseetion C covers speeifie 
requirements applieable to the several elasses of 
materials used in pressure vessel construetion. It 
consists ofParts ues, UNF, UHA, UCI, UCL, UCD, 
and UHT, dealing with carbon and low-alloy steels, 
nonferrous metals, high-alloy steels, east iron, elad 
and lined material, east ductile iron, and ferritie steels 
with properties enhaneed by heat treatment, respee­
tively. 

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

(J) those within the scope of other Seetions 
(2) fired process tubular heaters 
(3) pressure containers whieh are integral parts 

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

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

Iln those applications where there are laws or regulations issued 
by Municipal, State, Provincial or. FedcraI Authorlties covering 
pressure vesseIs, these laws or regulalions should bc reviewed to 
determine size or service Iimitations of the coverage whieh may bc 
di/ferent or more restrletive than those given in this paragraph. 

primary function is the transport of ftuids 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, fianges, 
boIting, gaskets, valves, expansion joints, fittings, and 
the pressure-containing parts of other components, 
such as strainers and deviees which serve such 
purposes as mixing, separating, snubbing, distributing, 
and metering or controllir'3 fiow, providing that 
pressure-containing parts 0f such eomponents are 
generally recognized as piping co~ponents or accesso-
ries 

(6) vessels with a nominal water-eontaining ea­
pacity of 120 gal (454 1) or 1ess for containing waterZ 
under pressure, ine1uding those containing air, the 
compressiön of whieh serves only a CUShiOll 

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

(a) a: heat input of 200,000 Btulhr (58.6 kW) 
(b) a water temper~ture of 210"F (99°C) 
(e) a nominal water-containing eapacity of 120 

ga! (454 1) 
(8) vesseIs having an internal or external operat­

ing pressure [see 3-1(f)] not exeeeding 15 psi (103 kPa) 
with no limitation on size [see UG-28(e)] 

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

(d) The rules of this Division have been formulated 
on the basis of design prineiples and construetion 
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 neeessary to meet 
the requirements of design principles and eonstruction 
practiees for these higher pressures. Only in the event 
that after having applied these additionaI design 
principles and construction practiees the vessel stilI 

.2The water may contain additives provided the flash point of the 
aqueous solution at atmospherlc pressure is 18S'F (8S'e) or higher. 



SECITON VIII - DMSION 1 

complies with all of the rcquirements of this DiVision 
may it oo stamped with the applicable Code symbol. 

(e) In relation to the geometry of pressurc-contain­
ing parts, the scope of this Division shall include the 
following: 

(J) where externai piping is to bc connected to 
the vessel: 

(a) the welding end connection for the first 
cirCumferential joint for wclded connections 

(b) the first threaded joint for screwed connec-
tions 

(c) the face of the first flange for haIred, 
flanged conneetions 

(d) thf/ first sealing surf~ for 'proprietary 
connections 01' fittings 

(2) where nonpressure parts are welded directly 
to either the intern.al or extemal surface of a pressure 
vesseI. the we1d attachlng the part to the vesge! (see 
UG-54, UG-55 and Appendices D and G) 

(3) pressure-retaining coven for vesseJ. openings. 
such as manhole and handhole covers 

(4) the 1irst sea1ing surface for proprietary fittIDgs 
for which rules are not provideel by this Division. such 
as gages and instruments 

(j) The scope of the Division includes provisions 
for presallre relief devices necessary to sarisfy the 
requirements ofUGc 125 through UG-136 and Appen­
dixl!. 

(g) Un1ired steam boilers as defined in Seerion' I 
shall bc constructed in accordance with the rules of 
Section I 01' this Division [see UG-125(b) and UW-
2(c)]. 

The following pressure vessels in which steam is 
generated shall bc constructed in accordance with the 
rules of this Division: 

(J) vesse1s known' as evaparators 01' heat ex­
ehangers 

(2) vessels in which steam is generated by the IlSe 

of heat resulting from operatian of a processing system 
containing a number of pressme vessels such as used 
in the manufacture of chemical and petroleum prod­
ucts 

(h) PresstlI'C vessels or parts subjeet to ~ firing 
from the combustion offucl (solid. Jiquid, or gaseous). 
which are not within the scope of Sections I, m, or IV 
may bc constructed in accordance with the rules of 
this Division [see UW-2(d)]. 

(i) Any pressure vesse! which meets all of the 
requirements of this Division. including those for 
inspeetiOD, may oo stamped with the Code' "u" 
symboI even though exempted from such stamping . 

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

this Division to oo fully radiographed, which are not 
provided with quick actuating closures (see UG-35) 
and that do not exceed the foll()wing volume and 
pressure limits may be exempted from inspection by 
Inspectors, as defined in UG-91, provided that they 
comply in all other respects with the requirements of 
this Division: 

(1) 5 cu ft (0.14 m3) in volunul and 250 psi (1720 
kPa) de<tign pressure, 01' 

(2) 1 ~ eu ft (0.04 m3) in volume and 600 psi 
(4140 kPa) design pressure 

In an assembly of vesscl.s. the limitadons in (1) and 
(2) apply to each vessel and not the asse41bly as a 
whole~ Vesse1s fabrleated in acr..ordance with this role 
shall be marked with the "UM:" symbol in Fig. UG-
116, sketch (b), and with the elata required in U G-116. 
Certi.ficates of Compliance shall satlsfy the require­
ments ofUG-120(a). 

GENERAL 

U-2 GENERAL 

(a) The user 01' his designated agent8 shall ambllih 
the design requircments for pressure vesseis, taking 
into consideration factors associated with norma! 
operation. and such other conilitions, as startup and 
shutdown. 

Such consideration shnll include but shall not be 
limited to. the following: . 

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

(2) the de1inition of lethal services. For example, 
see UW-2(a). • 

(3) the need for postwe1d heat treatment beyond 
the requirements of this Divisian and dependent on 
service conditians; 

(4) for pressutel vesSe1s in which steam is genet­
ated, ot water is heated, [see U-1(&) and (h)] the need 
for piping. valves, instruments, and fittings to perform 
the functions covered by PGu59 through PG-61 of 
Sect:ion L 

" \ 
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PART UG - GENERAL REQUIREMENTS 

PRESSURE RELIEF DEVlCES 

UG-125 GENERAL 

(a) All pressure vesseIs within the Seope of this 
Division, irrespective of size or pressure, shall be 
provided34 with protective deviees in accordance with 
the requirements ofUG-125 through UG-136. 

(b) An unnred steam boiler, as defined in U-l(g), 
shall be equipped with pressure rellef deviees required 
by Section I insofar as they are applieable to the 
service of the partieular installation. 

(c) ftJ1 pressme vesseI:; other than urillrcd 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 
pressure exeept as perrnitted in (1) and (2). (See UG-
134 for pressure settings.) 

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

34Safety devices need not be provided by the vessel manufacturer,. 
but ovell'ressure protection shall be provided prior to placing the 
vessel in service. 



SECTION vm - DIVISION 1 

shall prevent the pressure from rising more than 16% 
above the maximum aJlowable working pressure. 

(2) Where an ;Welitional hazard can be created by 
exposure of a pressure vesse.! to fll'e or other unexpect­
ed sourees of external heat, supplementai pressure 
reHeving devices shall oo installed to proteet against 
excessive pressure. Such supplemental pressure reliev­
ing devices shail oo capable of preventing the pressure 
from rising more than 21% above the maximum 
allowable working pressure. The same pressure reliev­
ing devices may be used to satisfy the capacity 
requi.rements of (e) or (cXl) and this paragraph 
provided the pressure setting requirements of UG-
134{a) ru:e met. . 

(3) Pressure relief devices, intended primr!rily for 
protection against exposure of apressure vesscl to lire 
or other unexpected sources of external- heat in."talled 
on vesseJs having no permanent supply COWlectlOU and 
used for storage at ambient temperatu.tes of nonrefrig­
etated liquefied compresseri gaaes,a5 are exc1udoo from 
the requirements of (c)(l) and (0)(2), provided:' 

(a) the relief devices are capnble of preventing 
the pre3SU!'e from rising more than 20% above the 
maXimum allowable working pre:!Sure of the vessels; 

(b) the set pressure of these deviees shall not 
exceed the m.aximum ailowable working pressure of 
the vesse1s; 

(c) the vessels hElve suiIicient ullage to avoid a 
liquid fu1l conelition; 

(d) the maximum allowable working pressure 
of the vessels on wruch these devices are installed is 
greater than the vapor pressure of the stored liquefied 
compressed gas at the maximum anticipated tempera­
ture36 that the gas will reach lmder atmospheric 
conelirions; and 

(e) pressure rellef valYes used to satisfy these 
provisions also comply with the requirements ,of UG-
129(a)(5), UG-131(c)(2). and UG-134(e)(2). 

(d) Pressme relieving devices shail bc constructed, 
located. and installed so that they are readily accessi­
blc for inspection and repair and so that they cannot 
bc readi1y rendered inoperative (see Appendix.M), and 
abouId bc selected on the basis of their intended 
service. 

(e) If a· pressure indicating gage is provided to 
. ., determine the vessel P~ at or neu the set 

., ' prC:ssU!'e of the relief device, one mouid bc seIected 
that is graduated with an upper limit that is neither 

I6Por the purposo of these rules. gases are considered to be 
substanecs having a Vllpor prcssure greatcr than 40 psia at lOO"F 
(3S'C). 

HNormaJly this !empe:rature should not be lClil than llSF (46'C). 

less than 1.25 times the set pressure of the relief device 
nor more than 'twice the maximum allowable working 
pressure of the vesse!. Adelitional gages may oo 
installed if desired. 

(j) Pressure relief valves or nonreelosing pressure 
relief devices31 may ba used as protectiv" devices. 
Nonreelosing prcssure relief devices may used 
either alone or, if applieable, in combini':' 'il with 
safety 01' safety reJ1ef~alves on vesseIs. 

NOTE: Use of nonrn:IOOnIJ duvice.1 of some lype3 rmy oo 
&lvisable on ve;aels cont!1i.niug SUb"lWlOO!l !.Mt rasy fl'll~ a safetv 
of wety rclief valve ioopemtive, wb.ffe a 1063 of valUlIiale II!.IItmru 
by le.!lhgc should be avolded, of where couu..miJu!icm oi the 
atmosphere by lea!Lage of noJcious llnids mUai oo avoided. The UBe 

0{ ropture disk cJ..fflca may eJW be advisable wh.!:n V<'flY rapid 
rateII 0{ p=nre risct may oo encountered. 

(g) Vesscls that are to opernte completely filled with 
liquid shall be eqwpped with liquid relief valves, 
uniess othexvlise proteeted against overpressure. 

(h) T".le protective devices required in (a) need not 
bc installed directIy on a pressure vessd when the 
source ofpressure is exterilal tO 'the ve3Scl and is under 
such positive control that the pre3Sllre in the vessel 
cannot exceed the maximum allowable workiOg pres­
sure at the operating tempemture except as pennitted 
in (c) (see UG-98). 

NOTE: PreMure reducing valves and simllar meclwncal or 
elcctricai centroi instrumeuu. e:Icept for pilot ope:rated val"cs aa 
pennitted in UGo 126(b). are not coIWdered Il! sufliciently positive 
in action to prevent axcesa pr~ from being devcloped. 

(i) Safety and safety relief valYes for steam service 
shaIl meet the requirements ofUG-131(b). 

UG-126 PRESSVRE RELIEF VAL VESS8 

(a) Safety, safety relief. and relief valYes shall be of 
the direet spring loaded type. 

(b) Pilot operated pressure relief valYes may be 
used, provided that the pilot is self-actuated and the 

3T A presru,., re/kl WJiN is • PtemU'O relief device which is 
deJigned to rccloac and prevent the further llow 0( Iluid nfter 
oorma1 condiliOllll have been re.'ItQ1'ed. A IWnl'ff:iMi1Ig pruru,., 
,.,/kl ~ is Il prrsllR relie{ &vico deligned to remain opal 
a.fter operation. 

38 A SIllery M/l'/!! i, Il premtte relid valve actuated by inlet st.Uic 
~ and ChMaCteriZed by rapid opening Of pop action. A ,.,lIel 
valve is a pressure relid valve a.ctus.tcd by inlet static prc:saure 
wbich opcm in proportion to the increaae in Pre38ure over the 
opening prcssure. A SIIlety I'I'!lIe/ va/'H is Il pressure reUel valve 
characterizcd by rapid opening or pop action, or by opening in 
proporrion to the increase in PreMure over the opening pressure, 
dcpending on appllentian. A pilot operoted prtSSUl'I'! re/ie! va/vt! is a 
pressure reliel valve in wbich the IIlAjor relieving device is 
combined with and is centroJled by a self·actuated auxiliary 
prenure reliel valve.' 
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PART UG - GENERAL REQUIREMENTS UG-126-UG-127 

main valve will open automatically at not over the set 
pressure and will discharge its full rated capacity if 
some essenti?-l part of the pilot should faiI. 

(e) The spring in a pressure relief valve in service 
for pressures up to and inc1uding 250 psi (1720 lePa) 
shall not be reset for any pressure more than 10% 
above or 10% below that for which the valve is 
marked. For higher pressures, the spring shall not be 
reset for any pressure more than 5% above or 5% 
below that for whieh the safety or relief valve is 
marked. 

(d) The set pressure toleranees, pIus Dr minus, of 
pressure relief valves shall not exeeed 2 psi (13.8 lePa) 
for pressures up to and inc1uding 70 psi (483 kPa) and 
3% for pressures above 70 psi (483 lePa). 

UG-127 NONRECLOSING PRESSVRE 
RELIEF DEVICES 

(a) Rupture Disk Deviees39 

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

bursting pressure within a manufaeturing design 
range40 at a specified disk temperature,41 shall be 
markoo with a lot number, and shall be guaranteed by 
its manufaeturer to burst within 5% (pIus Dr minus) of 
its stamped bursting pressure at the coineident disk 
temperature. 

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

(1) At least two sample rupture disks from 

89 A rupture disk device is a nonreelosing pressure relief deviee 
. actuated by inlet statie pressure and designed to funetion by the 

bursting of apressure containing disk. A rupture disk is the 
pressure containing and pressure sensirive elen;lent of a rupture 
disk dcvice. A rupture disk holder is the structure whieh encJases 
and clamps the rupture .di~k in position. Rupture disks may bc 
designed in several configurations. such as pJain fiat, pre-bulged or 
reverse buckling, and ma, be made of either duetile or brittle 
material; rupture disk material is not required to coniorm to an 
ASME specificarion. The material of the rupture disk holder shall 
bc listed in Section II and this Division. 
40Jhe manuJacturing design range is a range of pressure within 
whieh the average burst pressure of test disks must fall to bc 
acceptable for a particular requirement as agreed upon between the 
rupture disk manufacturer and the user Ot his agent. The disk 
shall bc marked at the nverage burst pressure of all test disks. 
41The specified disk temperature supplied to the rupture disk 
manufacturer shall bc the expected temperature of the disk when 
an emergency condition exists and the disk is expected to rupture. 

eaeh 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 falIs within the manufaeturing design range 
at the eoineident disk temperature. At least one disk 
shall be burst at room temperature. The stamped 
rating at the speeified disk temperature shall be the 
average of the bursts at eoincident disk temperature. 

(2) At least four sample rupture disks, but 
not Iess than 5%, from eaeh lot of rupture disks, made 
from the same material and of the same size as those 
to be used, shall be burst at four different tempera­
tures, distributed over the applicable temperature 
range for whieh the disks wilI be used. These data 
shall be used to e-stablish a eurve of bursting pressure 
versus temperature for the lot of disks. The stamped 
rating at the eoincident disk temperature shall be 
interpolated from this eurve. 

(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 estabHsh the above curve over 
the applicable temperature range. At least two disks 
from eaeh lot of disks, made from this lot of material 
and of the sarile size as those to bc used, shall be burst 
at ambient temperature to establish the raam tempera­
ture rating of the lot of disks. 

The percent ehange of bursting pressure taken from 
the above eurve shall be used to establish the stamped 
rating at the eoineident disk temperature for the lot of 
disks. 

(2) Capacity Rating 
(a) The ealeulated eapaeity rating of a rupture 

disk deviee shall not exeeed a value based on the 
applicable theoretieal formula (see UG-131) for the 
varlous media multiplied by: 

K = Coeffieient = 0.62 

.. The area A (square inches) in the theoretieal formula 
shall be the minimum net area existing after disk 
·burst.42 

(b) In Heu of the method of eapacity rating in. 
(a) above, a manufaeturer may have the eapaeity of a 
given rupture disk deviee design eertified for the KD 

42The minimum net jfow area is the ealeulated net area after a 
complete burst of the disk with appropriate allowance for any 
struetural membcrs which may reduee the net flow area through 
the rupture disk device. The net fiow area for sizing purposes shall 
not exceed the nominal pipe size area of the rupture disk device. 
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coefficient in general accorrumce With the procedures 
ofUG-131, as applicable. 

(3) App/ication of Rupture Disks 
(a) A rupture disk device may OO used as the' 

sole pressure relieving device on a vesse.l. 

NOTE: When ruprurc dh:, devices are used. it is r=mmended 
that the de3ign preMUx-c ! tho vcsscl ba sufficiently above the 
Intended operating pl"e'~\.,,' tn provide sumcient n:t.aJ:gin between 
operatiug presaure and rnpwre disk bur:.-ting pre;suxc to prevent . 
premarure failnre of the rvpl1ll~ disk due to fatigne or creep. 

Application of rupttn"ü dislt devi<X3 to liquid strVice should bc 
carefully ew.Iuated 10 Mw.rel th& the dc:sign of the I1lPture disk 
dmce and the dyll.1UT.M energy of the syntem oti which it is 
insts.1led will resul.t in mfficient opa1ing of the rapture diik. 

(b) A rupture disk deviee may OO instalIed 
between a pressure relief valve43 and the vessel 
provideei: 

. (J) The combination of the spring 1000ed 
safety or safety relief valve and the rupture disk device . 
is amplc in capncity to meet the requirements of UG-
133(a) and (b). . 

(2) The stamped cap'acity of a spring laarloo 
safcty. of safGty relief valve (nozzle type) when 
installed with a rupture disk device between the inlet 
of the valve and the vessel shall be multiplied by a 
faaor of 0.80 of the rated relieving capacity of the 
valve alane. er alternatively, the capacity of such li. 

combination shall oo establishOO in accordance with 
(3) below. 

(3) The capacity of the combination of the 
rupture disk device and the spring, 100000 safety or. 
safety relief valve may bc establlshed in accordance 
with the appropriate paragraphs of UG-132, eer­
tification of Capacity of Snfcty and Safety Relier . 
Valves in Combination with Nomeelasing Pressure 
Relief Devices. 

(4) The space between a rupture disk device 
and a safety or safety relief valve shall bc provided 
with a pressure gage. a try cock, free vent, or suitable 
telltrue indicator. This arrangement permits deu:ction 
of disk rupturc or leakage. 44 

(5) The opening (see fcotnotc 42) provided 
through the rupture disk. after burst. is sufficient to 
permit a dow equal. to the capacity of the valve [(2) 

4aUac of a ropture dkk deYiCe in c:ombinatioa with a wety or 
. aafety reliet' valve shall bc cuefuJly WIIluatcd to wure that the 
media being handled and the valve opemtional charactcristics will 
result In pop action of the. valve coincident with the buming of the 
ruprure di!k. 
"Users are wamed that a rupture elis!.:. WiIl not burst at its design 
pressur& ii back pres.rure bOOIis up in the 3~ between the di.sk 
&I1d the safety Ot safety relief valve which will occur !hould 
leak.age dcvelop in the rupture disk duo to corrosioa Ot other 
causa. 

and (3) above] , , and there is no ehance of interferenee 
with proper funerloning of the valve; but in no case 
shall this area OO Jess than 80% of the area of the inlet 
of the valve unless the capacity and funetioning of the 
specifie eombinarlon of rupture disk and valve have 
been cstablished by test in accordanee with UG-132. 

(c) A rupturc disk device may bc installoo on 
the outlet side46 of a spring JoarlOO safety relief valve 
whieh is opened· by direet action of the pressure in the 
vesse.! provideel: 

(1) The valve is so designed that it wi11 not 
fall to open at its propet pressure setting regardless of 
any hook pressure that c:an accumuJ.ate between the 
valve disk and the rupture disk. The space between the 
valve disk and the ruptu.re disk shall oo vented or 
drainOO to prevent accumulation of pressure due to a 
small amount ofleakage frOm the valve. 46 

(2) The valve is ample in capacity to mee! 
the requirem.e.nts ofUG-133(a) @d (b). 

(3) The stamped bunting pr.~ure of the 
rupture disk at the coinddent disk temperarure pIus 
any pressUI'e in the outlet piping shall not exceed the 
design pressure of the .outlet pomon of the safety or 
safety reli('.f valve and any pip,c or fitting between the 
valve and the tuptu.re diak device. However, in no case 
shall the smmped buming pressure of the rupture disk 
at the coincident operating temperdture pius <'.ny 
pressme in the outlet piping excero the maximum 
allowable working pressure of the vesscl or the set 
pressure of the safety or safety relief valve. 

(4) The openmg provided through the rup­
ture disk device after breakage is sufficient to pe:rmit a 
flow eql.Vl.l to the rated capacity of the attached safety 
or safety rclief valve without exceed.ing the allowable 
overpre:ssure. 

(5) Any piping boyond the rupture disk 
cannot bc obstrocted b.y the rupture disk or fragment. 

(6) The contents of the vessel are elean 
duids, free from gumming or clogging matter, so that 
accumuJation in the space between the valve inlet and 

anu. UMI oC a rnpture disk dcvice In seriea with the safety at 
safety relief valve is pcrnlltted to minimize the loss by lea.kage 
'through the valve of valuabilli Of of noxious Ot otherwise hazardoua 
lIl!Iteri.ala, llllQ whexe a ruptute disk alane Of disk located on the 
inlet side of the valve is impracticablc. ot to prevent corrooive 
gases from a common discharge line from reaching the valve 
intcmals. 
~eusers are wamed that an ordinary spring loaded safety relief 
valve will not open at itsset pressure ii back pressure builds up in 
the space between the valve and rupture elisk. A specially designed 
valve is required. such aa a diaphragm valve or a valve equippcd 
with a bellow. &bove the disk.. 

.......... 
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the rupture disk (or in any other outlet that may be 
provided) will not clog the outlet. 

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

(b) Breaking Pin Device47 

(J) Dreaking pin deviees sh all not be used as 
single devkes but only in combination between the 
safety or safety relief valve and the vesse!. ~ 

(2) The spaee betwccn a breaking pin deviee and 
a safety or safety relief valve shall be provided with a 
pressure gage, a try eock, a free vent, or suitable 
telltale indicator. This arrangement permits deteetian 
ofbreaking pin deviee operation or leakage . 

. (3) Eaeh breaking pin device.shall have a rated 
pressure and temperature at which the pin will break. 
The breaking pin shall be identmed to a lot number 
and shall be guaranteed by the manufaeturer to break 
when the rated pressure, within the following toler­
anees, is applied to the deviee: 

Rated Pressure, psi 

Minimum 

30 
151 
276 

Maximum 

150 
275 
375 

Toleranee, Pius or Minus, "si 

5 
10 
15 

(4) The rated pressure of the breaking pin pIus 
the toleranee in psi (kPa) shall not exceed 105% of the 
maximum allowable working pressure of the vesse! to 
whieh it is applied. 

(5) The rated pressure at the coineident operating 
temperature48 shall oo verified by breaking two or 
mare sampIe breaking pins from eaeh 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 
devic;e of the same form and pressure dimensions as 
that in whieh the.breaking pin is to be used. 

(c) Spring Loaded Nonreclosing Pressure Relief 
Device 

(J) A spring loaded nonreelosing pressure relief 
deviee, pressure aetuated by means whieh permit the 
spring loaded pornon of the device to open at the 
specified set pressure and remain open until manuaUy 
reset, may be used provided the design of the spring 
loaded nonreelosing deviee is such that if the aetuating 

47 A breaking pin device is a nonreelosing pressure relief device 
&etuated by inlet statie pressure and designed to funetion by the 
breakage of a load-carrying seetion of Il. pin whieh supports a 
pressure contsining member. A breakill>{ pill is the load-carrying 
element of a breaking pin device. A brra,Ung pill housing is the 
strueture whieh encloses the brealc!llr: pill ll1eehanism. The 
material of the housing shall bc !isted \\"b:;!ion II and in this 
Division. 

~e specified temperature supplit'4 t" the breaking pin 
manufaeturet shall be the temperature oi Ül~ breaking pin when an 
emergeney condition exists and the pin is expected to break. 

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

(2) The ealeulated capacity rating of a spring 
loaded nonreelosing pressure relief device shall not 
exeeed a value based on the applieabIe theoretical 
formula (see UG-131) for the variaus media, multi­
plied by: K = Coefficient = 0.62. 

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

(3) In lieu of the method of eapaeity rating in (2) 
above, a manufaeturer may have the eapacity of a 
spring loaded nameelasing pressure relief deviee 
design eertifled in general accordanee with the proce­
dures ofUG-131, as applieable. 

VG-US LIQUID RELillF V ALVES 

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

VG-129 MARKING 

(a) Safety, Safety Relief, and Pilat Operated Pressure 
ReUef Va/yes. Bach safety, safety relief, and pilot 
operated valve yz in. pipe size and larger shall be 
plainly marked by the manufacturer or assembler with 
the required elata in such a way that the marking will 
not be obliterated in service. The marking may be 
placed on the valve or on a plate or plates seeurely 
fastene.d to the valve. The Code symbol shall be 
stamped on the valve or nameplate, but the other 
required data may be stamped, etehed, impressed, or 
east on the valve or nameplate. The marking shall 
include the following: 

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

(2) manufaeturer's design or type number; 
(3) size in. (the pipe size of the valve inlet); 
(4) set pressure-psi; 
(5) capacity __ eu ft/min of air (60"F and 14.7 

psia). VaIves that are eapacity eertilied in aecordanee 
with UG-131(e)(2) shall also be marked "At 20% 
OP." 

(6) capaeity--1blhr of saturated steam for 
valves eertified on steam or eompIying with UG-
131(b); 

NOTE: In addition, the manufaeturer may indieate the eapacity in 
other f1uids (see Appendix Il). 
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FIG. UG-129 OFFICIAl SYMBOl 
FOR STAMP TO DENOTE THE 

AMERICAN SOCIETY OF 
MECHANICAl ENGINEERS' 

STANDARD 

(7) year built, or alternatively, a coding may oo 
marked on the valve such that the valve manufacturer 
can iden.tify the year buUt. 

(8) ASMB Symbol as shown in Fig. UG-129. 

Valves smnller than yz in. pipe sae areexempt from 
requirements (3), (5), and (6). Requirements (1), (2), 
(4), (7), and (8) may oo marked on tags attached by 
wire. adhesive, or other means suitable for the Sel"Vice 
conditions. 

(b) Safety and salety relief valves certüied for a 
steam d.ischarging capacity und~ the provisiom of 
Section I and bca.ring the officiAl COOe symbol stamp 
of Section I for safety valves may oo used on pressure 
ves.5els. The rated capacity in tenn.s of other fluids 
shall oo determined by the method of conv~on given 
inAppendix 11. [See UG-13 1 (h).] 

(e) Pressure Reliel Va/ves in Combination with 
Rupture Dfsk .Deviees. pressure retid" valves in combi­
nation with ruprure disk devices shall oo marked with 
the capacity established in accordance with UG-
127(a)(3)(b)(2) or UG-127(a)(3)(b)(3), in addition to 
the marking ofUG-129(a) and UG-129(f). The mark­
ing may oo placed on the valve 01' on a plate or plates 
securely fastened to the valve. The marking shall 
inelude the following: 

(J) A combination with capacity certified per 
UG-127(a)(3)(b)(2) shall bc marked. prior to installa­
tion, as follows: 

(a) capacity of combinatiO" Ib of 
saturated steam.lhr or cu ft of air/min 
(ro-F and 14.1 psia) 

(2) A combination with capacity certified per 
UG~127(a)(3)(b)(3) sh!lll bc marked by the responsible 
manufacturer, as follows: 

(a) name of manufa.cturer of valve 
(b) des1gn or type number of valve 
(e) name- of manufacturer of rupture disk 

device 
(d) design or type number of rupture disk 

device 
(e) capacity of combination ,.Jb of 

saturated steamlhr or cu ft of air/min 
(6ffF and 14.7 psia) 

(d) Pressure ReUel Va/YeS in Comhination with 
Breaking Pin Devices. Pressure relief valves in combi-

nation with brcaking pro devices shalt be marked in 
accordaucewith UG-129(a). In addition. the rated 
pressure shall oo marked on the breaking pin and the 
brea.king pin housingo 

(e) Liquid Re/iel Va/ves. Each liquid relief valve 
shall be markoo with the following elata: 

(J) name or identifying trademark of the DllUlU-

faeturer 
(2) manufacturer's dcsign or type number 
(3) size in. (pipe me of inlet) 
(4) set pressure psi 
(S) relieving capacity , gn.l of water/min 

at 7O"F 
(j) Rupture Disk Deviees. Every ruptu.re disk shall 

oo p1ainJ.y marked by the manufaetuter in such a way 
that the rnarking will not oo obUterated in service. The 
rnpture di.sk marking may oo p1aced on the flange of 
the disko or on a meta! tlb permanently attached 
thereto.49 The marking shall include the following: 

(1) the name or idcntifying trz .. :Jemark of th~ 
manufacrurel' 

(2) inanufucturer's design 01' type number 
(3) lot number 
(4) sim in., 
(5) stmnped bursting pressure psi 
(6) coineident disk temperature.. T 
(7) capacity Jb of sarurated steam/hr. 

or cu ft of air/min (6<rF and 14.7 psia) 

NOTE: In Itddition. the manu.factuter may indicate the capacity 
in othet' fluida (see Appendix Il). 

ltems (I), (2), and (4) shall also bc marked on the 
ruprure disk holder. 

(g) Spring Loaded Nonrec/osing Pressure ReUel 
Deviees. Spring loaded nomeelosing pressure relief 

" devices shall oo rnarked in accordance with UG-129(a) 
except that the code symbol stamp is to be applied 
only when the capacity has been established and 
certi1ied in accordance with U(1Q127(c)(3) and all 

, other requirements of UG-130 have been met. 

'"'\ 
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Uc.;.133 DETERMINATION OF PRFSSURE 
RELlEVlNG REQUIREMENTS 

(a) Except as permitted in (b), the aggregate capac­
ity of the pressure-relicving <levices connected to any 
vesse! or system of vessels for the rele&sc of a llquid, 
air, stcam. or other vapor shall be sufficient to carry 
otf the maximum quantity that cm be generated or 
supplled to the attached equipment without permitting 
a rise in pressure within the vesse! of more than 16% 
above the maximum allowable working pressure when 
the pressure-relleving devices are blowing. 

(b) Protective devices, as permitted in UG-12S(c)(2), 
as protection against excessive pressure caused by 

exposure totlre OI' other sources of externa1 heat, shall 
have arelleving capacity sufficieut, to prevent the 
pressun: from rising mare than 21 % aOOve the 
maximum allowable working pressore of the vessel 
when all pressure relleving devices are blowing. 

(c) Vesselsconnected together by a system of 
adequate piping not containing valYes which can 
isolate any vessel may oo coruridered as one unit in 
figuring the required re1ieving capacity of pressore 
relleving lIafety devices to oo futnished. 

(d) Heat exchangers and similar vessels shall oo 
protected with a relieving dwice of suffieimt capacity 
to avoid overpressure in case of au in~-ruU fallure. 

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

(j) The rated pressure relieving capacity of a 
pressun: relief valve for other than steam OI' air shall 
be- determined by the method of conversion given in 
Appendixl1. 

(g) To, prorare the relieving capacity at any reliev­
ing pressure greater than 1.1Op, aspennitted under 
UG~125, a multipller may bc applied to the offieia! 
relieving capacity of a pressure relieving device as 
follows: 

P + 14.7 
1.10p + 14.7 

whcre 
,P= relieving pressure, psig 
p=set pressure, psig 

'UG-134 PRESSVRE SEITING OF 
PRESSURE RELIEF DEVICES 

" 

(a) When a single prCIISure-relieving device is used. 
it shall be set to operatesa at apressure not exceeding 
the maximum allowable working pressure of the 
vessel. WheIl therequired capacity is provided in more 
than one pre3S1lt'evrelieving device, onlyone device 
need bc set at 01' below the maximum allowable 
working pressure, and the additional devices may oo 
set to open at higher pressures but in no case at a 
pressure higher'than 105% of the maximum allowable 
working pressme, except as provided in (b). 

(b) Protective devices permitted in UG~12S(c)(2) as 
protection against excessive pressun: caused by expo-

USet to operote means the sel pressure of a prcssure relicf valve or 
a spring toatk.d nonrcclosing device; the bursting pressucc of a 
mpture disk device; or, the brealcing pX'l:S8UCC of a brcaJdng pin 
device. 

-----
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sure to fire or other sources of external heat shall be 
set to operate at a pressure not in excess of 110% of 
the maximum allowable working pressure of the 
vessel. If such a device is used to meet the require­
ments ofboth UG-125(e) and UG-125(c)(2), it shall be 
set to operate at not over the maximum allowable 
working pressure. 

(e) If the operating conditions of a valve are 
changed so as to require another spring rated for a 
different pressure, the rellef setting shall be adjusted 
by the manufacturer 01' by an individuaI certified by 
the manufacturer of that safety valve; the valve shall 
be remarked by either of them in conformanee with 
UG-129. 

(d) The pressure at whieh any deviee is set to 
operate shall inelude the eff'eets of static head and 
constant baek pressure. 

(eHI) The set pressure toleranee, pIus 01' minus, al' 
pressure reUef valYes 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), exeept as 
covered in (e)(2). 

(2) The set pressure toleranee of pressure relief 
valYes which comply with UG-125(c)(3) shall be 
within -0%, + 10%. 

UG-135 INSTALLATION 

(a) Safety, safety relief and pilot operated pressure 
relief valves, and noureelosing pressure relief devices 
shall be conneeted to the vessel in the vapor space 
above any contained llquid or to piping conneeted to 
the vapor spaee in the vesse! which is to be proteeted. 

(b) The opening through all pipe and fittings 
between a pressure vessel and its pressure-relievmg 
deviee shall have at least the area of the pressure­
relieving deviee inlet, and the flow characteristics of 
this upstream system shall be such that the pressure 
drop will not reduee the relieving capaeity be!ow that 
required or adversely affeet the proper operatian of the 
pressure-relleving device. The opening in the vessel 
wall shall be designed to provide direet and unob­
structed fiow OOtween the vessel and its pressure­
relieving deviee. 

(e) When two or mare required pressure-relieving 
devices are placed on one connection, the inlet internal 
cross-seetional area of this conneetion shall be at least 
equal to the eombined inlet areas of the safety devices 
conneeted to it, and the fiow eharaeteristics of the 
upstream system shall satisfy the requirements of (b). 

(d) Liquid rellef valYes shall be conneeted below the 
normalliquid level. 

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

(1) when these ,stop valyes are so eonstrueted 01' 

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 
unaffeeted relieving devices OOlow the required reliev­
ing capacity; or 

(2) under eonditions set forth in Appendix M. 
(f) The safety devices on all vesseIs shall be so 

installed that their proper functioning will not oo 
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 diseharge. The size of the 
discharge lines shall be slIch tl'dt any pressure that 
may exist or develop will not reduce the relieving 
capacity of the relieving devices below that required to 
properly proteet the vessel. [See UG-136(a) (8) and 
Appendix M.] 
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FOREWORD 

The general philosophy underlying this Power Piping Code is to paralleI those provisions of Section I. Power 
Doilers. of the ASME Hoiler and Pressure Vesse! Code. as they can be applied to power piping systems. The 
Allowable Stress V8.lues for power piping are generally eonsistent with those assigned for power boilers. This Code 
is more eons~rvative than some other piping codes. reflecting the need for long service life and maximum reliability 
in power plant installations. 

The Power Piping Code as eurrently written daes not differentiate between the design. fabrication. and ereetion 
requirements for cn'lical and noncritical piping systems, exeept for eertain stress ealeulations and mandatory 
nondestruetive tests of welds for heavy wall. high temperature applieations. The problem involved is to try to. reaeh 
agreement on how to evaluate eritieality. and to avoid the inferenee that noncritical systems do not require 
competenee in design. fabrication. and erection. Some day such levels of qualilY luay bc definable. so :hat the need 
for the many different piping codes will be avereome. 

There are many instanees where the Code serves to warn a designer, fabrieator. or erector against possible pitfalls; 
but the Code is /lot a handbook, and eannot substitute for edueation. experience. and sound engineering judgment. 

The Code never intentionally puts a ceiling /im it on camervatism. A designer is free to specify rnorf rigid 
requirernents as he feels they may bc justified. Conversely. a designer wllo is capable of a more rigorous analy., ee \ han 
is specified in the Code may justify a less eonservative design. and still satisfy the basie intent of the C· 

The Power Piping Committee strives to keep abreast of the eurrent teehnologieal improvements in new n, e'" -nals. 
fabrieation praetices. and testing teehniques; and endeavors to keep the Code updated to permit the use of a('c,õl'lable 
new developments. 
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· INTRODUCTION 

The Code for Pressure Piping, D31, eonsists of a number 
of Seetions, whi,ch eoHectively constitute the Code. Herei­
nafter in this Introduction and in the text of this Code See­
tion D31.1, when the word "Code" is used without identifi­
cation to another speeifie Code Seetion, it means this Code 
Section. 

The Code for Pressure Piping sets forth engineering re­
quirements deemed necessary for safe design and construe­
tion of piping systems. While safety is the basie eonsideration 
of this Code, this faetor alone will not nccessarily govem the 
final specifications for any pressure piping system. The de­
signer is cautioned that the Code is not a design handbook. 
The Code does not do away with the need for the engineer. 
or competent en~neering judgment. 

The Code eontains basie referenee data and formulas nee­
essary for design. It is intended to state these requirements in 
terms of basie design prineiples to the fuHest possible extent, 
supplemented with speeifie requirements where neeessary to 
obtain uniform interp;etation of principle. It eontains prohi- . 
bitions in areas where praetices or designs are known to be 
unsafe. In other areas the Code eontains warnings or "ftags" 
where eaution is known to oo neeessary, but where it is felt 
that adireet prohibition would oo unwise. 

The Code indudes: 
(1) material specifications and component standards which 

have been accepted for Code usage; 
(2) the designation of proper dimensional standards for the 

elements eomprising piping systems; 
(3) requirements for the design of component parts and 

assembled units, induding neeessary pipe supporting ele­
ments; 

(4) requirements for the evaluation and Ihnitation of 
stresses, reaetions, and movements associated with pressure, 
temperature, and extemal forees; 

(5) requirements for· the fabrieation: assembly, and eree­
tio.n of piping systems. 

(6) requirements for testing and inspeeting of elements 
before assembly or erection and of the eompleted systems 
after ereetion. 

The components of piping systems shall eomply with the 
Specifieations and Standards listed in the Code. Compiianee 
with this Code requires that fundamental prineiples bc fo 1-
lowed and that materials or praetiees not speeifieally ap­
proved under this Code, but whieh are not prohibited by the 
Code, be qualified for use as set forth in the applieable ch ap­
ters of the Code. 

The speeifie design requirements of the Code usually re­
volve around a simplified engineering approaeh to a subjeet. 
It is intended that II. designer capable of applying mare eom­
plete and rigorous analysis to speeial or unusual problems 
shaH have latitude in the development of such designs and the 
evaluation of eomplex or eombined stresses. In such cases the 
designer is responsible for demonstrating the validity of his 
approaeh. 

This Code shall not bc retroaetive, or eonstrued as apply­
ing to piping systems ereeted before the date of issuanee. 
After eode revisions are approved by ASME and accepted by 
ANSI, th ey may be used by agreement between eontraeting 
parties beginning with the date of issuanee shown on the 
document title page. Revisions beeome mandatory as mini­
mum requirements six months after date of issuance exeept 
for piping installations ,or eomponents eontraeted for or 
under eonstruetion prior to the end of the 6 month period. 

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

Attention of users of the Code is directed to the faet that 
the numbering of the Divisions and the material thereunder 
may not be consccutive. Such diseontinuity is reeognized. It 
is not the result of editonal or printing errors. An attempt has 



been made. insefar as possible, to foHow a unifonn outline in 
the various &erions. Due to the faet that the compLete outHne 
may cover phases not appLicable to Il particular Seetion. the 
Code has been prepared with gaps in the numberingo It is 
bdieved that in this way, cross refereneing between Sections 
is made easier and use of the Code is fReilitated since the same 
subj~ in general, appeau under the same number and sub­
number in all Sections. 

This codc is under the direction of the ASME code ComD 

mittoo for Pressw.-e Piping, B3l. The proccdures of the Com­

mi~ am w:redit.ed by the American Nutional StandareIs 
Institute. 

111e Committee is a continuing one and is organized to 
Iceep the Code up to date in context and in step with the 
dfIVdopments in m.aterials, constmetion. and usage. Revi­
siom are issued periodically. New editiOllll are pubLished at 
throo year intervals. 

The Committee has establishOO an orderly procedure to 
coosider requcstsfor interpretations and revisioos of Code 
requirements. In order to rcceive consideration. inquiries 

,shaLI be in writing and must give full particulars. 
When an approved reply to an inquiry invoLvcs Il change 

. in Code requirements. the ruJing is made public through the 
muanee of a "C3.se," This is pubLished in Mechanical E'1Ig;­
neen'ng. A .6eas.e Interpraation and Revisian" service is 

maintained for the bencfit of all who Ilse the Code. Sugg~ 
tiom for revisionS may ori~ within the Committee itself 
or from anyone autsAde the Commitree. . 

All requcsts for intcl'pretations 01' suggemons for l"C\isioM 
should Ile acldreised to the Secretary, ASME Code Commit­
tee for P~ure Piping in ,care of The American Society of 
Mechanieal Engineers, UuitCd Engiueeriug Center, 345 East 
47th Street, New York. N.Y. 10017. 

) . 
.I 
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100 GENERAL 

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

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

100.1 Sc:::pe 

100.1.1 This Co de preseribes mInlmUm require­
ments for the design, materials, fabrication, ereetion, 
test and inspeetion of power and auxiliary service pip­
ing systems for eleetric generation stations; industrial 
and institutional 'plants; central and district heating 
plants; ~nd distriet heating systems, both on the prop­
erty of and within the buildings of the users. 

Piping as us ed in this Code includes pipe, flanges, 
balting, gaskets, valves, relief devices, fittings, and the 
pressure coutaining parts of other piping components. 
It also includes hangers and supports and other equip­
ment items necessary to prevent averstressing the pres­
sure containing parts. 

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

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

PART 6 SYSTEMS 

122 DESIGN REQUIREMENTS 
PERTAINING TO SPECIFIC 
PIPING SYSfEMS 

1220 1 BoUer External Pipillg; in 
AcC()rdance With Para. lOO.l.2(A) 
~ Stemn, Feedwater, Blowotf, mud 
Drafu Piping 

122.1.1 General. The minimum pr~sure and 
temperature and other special requirements .to oo used 
in the design for steam, feedwater, blowoff, and drain 
piping from the boiler to the valve Of valYes reguired 
by Pam. 122.1 detlned in Pam. l00.1.2(A) shall be as 
specilled in the following paragraphs. 

(A) Expected maximum sustained conrlitions at 
pressure and temperature are intended to oo se.iected 
sufficiently in excess of any expected operating conrli­
tions, not necess.arily continuoll5. to permit satisfactory 
operatian without operatian of the overpressure protec­
tion devices. 

(B) In a forced flow stea.m generator with no fixed 
steani and water !ine, it is permissible to design the 
extemal piping, valves and fittings attached to the pres­
sure parts for different pressure levels along the path 
through the steam generator of water·steam flow. The 
value of P to oo used for the external piping, valves, and 
fittings shall not oo less than that required for the ex­
pected rnaximum sustained conditjons of pressure and 
temperarure to which the abutted pressure part is sub­
jected except' when one or more of the overprotection 
deviees covered by Pam. PG-67.4 of Section I of the 
ASME Boiler and Pressure Vessel Code is in operatian. 
The steaIn piping shall comply with the requirements 
for the maximum sustained conditions as used in this 
paragraph, or for the design throttle pressure pIus 5%, 
whichever is greater. "Expected maximum sustained 
conrlitions of pressuro and temperarure" are intended 
to oo selected sufficiently in excess of any expected 
operatlng conditions, not necessarily continuous. to 
permit satisfactory bailer operatian without operatian 
of the overpressure protection devices. 

(C) Provisian shall oo made for the expansion 
and contmction of piping connected to bailers to liInit 
forces and moments transmitted to the bailer, by pro­
viding substaotial anchorage at suitable points, so that 
there shall oo no undue strain transmitted to the 
boiler. Steam reservoirs shall be used on steam mains 
when heavy pulsations of the steam currents eause vi­
bratian. 
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(D) Stresses due to hydrostatie head shall be taken 
into aeeount. These effects indude the weight, eon­
tents, and method of support. 

(E) The allowable working pressure of a corru­
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 conneeted to the outlet of a boiler for 
any purpose shall be attached by: 

(F,J) 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) serewing eaeh end into tapered flanges, 

fittings, or valves with or without rolling or peening; 
(F,4) boltedjoints including those of the Van Stone 

type; 
(F,5) blowoff piping of firetubeboilers shall be at­

tached in aeeordanee with Para. 122.1.1(F.2) if exposed 
to products of eombustion or in accordance with Para. 
122.1.l(F.2), (F.3), or (F.4) if not so exposed. 
. (G) Nonferrous pipe or tubes shall not exeeed 3 in. 

NPS in diameter. 
(H) American National Standard slip-on fianges 

not exceeding 4 in. NPS may be attaehed to piping or 
boiler nozzles by double lillet welds provided the 
throats of fillet welds are not less than 0.7 times the 
thickness of the part to which the fiange is attaehed. 

(I) Rub-type fianges shall not be eut from plate 
material. 

(J) American National Standard soeket welded 
flanges may be used in piping or boiler nozzles provided 
the dimensions do not exeeed 3 in. NPS for Class 600 
and lower and 2~ in. NPS in Class 900 and 1500. 

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

Paia. 104 shall be as follows. 
(A.J) For steam piping eonneeted to the steam 

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

(A.2) For steam piping conneeted to the super­
heater outlet header up to the first stop valve in eaeh 
conneetion, the välue 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 S valu e for the material 
us ed shall not exceed that permitted for the expected 
steam temperature. 

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

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

(A.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 AS ME 
Boiler and Pressure Vessel Code illustrates a typical 
form of fiange for use on boiler shelIs for passing 
through piping, such as feed, surface-blowoff eonnec­
tions, etc., and which permits the pipes being threaded 
in solid from both sid es in addition to the reinforcing 
of the opening of the shell. The pipes shall be attached 
as provided in Para. 122.1.1(G). In these and other 
types of boilers where both interoal and exteroal pipes 
making a continuous passage are employed, the boiler 
bushing or its equivalent sh all be used. 

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

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

the required stop valve and the check valve, the value 
of P except as permitted in Para. 122.1.3(A.7) sh all 
exceed the maximum allowable working pressure of the 

,.-' I 
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boiler by either 25% OI' 225 psi (1550 kPa), whichever 
is the lesser. For an installation with an integraI eeono­
mizer without valYes between the boiler and econo­
mizer, tlris paragraph shall apply only to the piping 
from the economizer imet header to and including the 
required stop valve and the cheek valve. 

(A.2) For piping between the required check 
valve and the globe OI' regu!ating valve. when re­
quired by Para. 122.1.7(B), and including any bypass 
piping up to the shutoff valves in the bypass, the 
value of P shall bc not less than the pressure re­
quired to feed the hailer. 

(A.3) The S value used. except as permitted in 
Para. 122.1.3(A.7), shall not exceed that permitted for 
the temperature of saturnted steam at the maximum 
allowable working pressure of the boile:r. 

(AA) The value of P in the fannula shall not be 
, taken at less than 100 psig (700 kPag) for any conilition 

of service OI' material, and shall never bc less than the 
pressure required to reet! the boiler. 

(A.S) While the thickness given by the formula is 
theoretically ampIe to take care of both bursting pres-

. sure and' material removed in threading, when steel 
pipe is threaded and used for feedwater piping under 
pressure in excess of 100 psig (700 kPag) with a water 
temperature of 2200P (1 OSC) and over, it shall be seam· 

, less of a quality at least equal to ASTM A 53 OI' A 106 
and of a wcight at least equal to Schedule 80 pipe in 
ord.er to fumish added meebanieal strength. 

(A. 6) When threaded--brass or copper pipeis med 
for these services and pressure-temperature conditions. 
it shall oo in aecordance with pressure and temperature 
classification permitted for these materials by other 
paragraphs of this Code and shall have a wall thickness 
at least equal to that required for steel pipe of a corre­
sponding nominal size. 

(A.7) In a forced dow steam generator with no 
fixed steam and water !ine. the value of P for feedwater 
piping from the bailer to and ineluding the required 
stop valve may bc in accordance with the reqwremenm 
of Para. 122.1.l(B). 

(A.8) For boilers having a water-heating surface of 
not more than 100 sq It (9.3 ml ), the feed piping and 
conneetian to the hailer shall not oo smaller than ~ in. 
NPS. For boBers having a water-heating surface more 
than 100 sq ft (9.3 m2), the feed piping and connection 
to the boiler shall not bc less than ~ in. NPS. 

122.1.4 Blowoff Piping 
(A) Blowoff piping is defined as a pipe conneeted to 

a boiler and provided with valves or cocks through 
which the water in the bailer may bc bIown out under 
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pressure, exeepting drains such as are used on water 
columns, gage glasses, or piping to feed·water regula­
tors, etc., used for the purpose of determining the oper­
ating condition of such equipment. Piping conneetions 
used primarily for COfirinUOUS operation, such as 
deconeentrators on continuous bIowdown systems, are 
not c1assed as blowoffs; but their pipe conneetions and 
all fittings up to and including the first shutoff valve 
shall be equalat least to the pressure requirements for 
the lowest set pressure of any safety valve on the boiler 
drum and with the correspol1ding saMated stesm tema 
petature. 

(B) Blowotf piping systems from water spaces of a 
boiler, up to and including the blowoff valve(s) or 
cock(s) shall oo designed in accordanee with the follow­
ing. 

(B.J) The value of P to oo used in the fonnulas in 
Para. 104 shail exceed the maximum allowable working 
pressure of the boiler by either 25% 01' 225 psi (1550 
kPa) whichevet' is less. but shall not OO Iess than 100 
psig (700 kPag). 

(B.2) The allowable stteSS value for the piping 
materia1s shall not excero that permitted for the tem­
petature ofsaturnted sU:am at the maximum allowable 
working pressure of the boiler. 

(B.3) All pipe shall oo steeL Galvanized wrought 
iron and galvanized stee1 pipe and fittings sball not oo 
used for blowolf piping. When the value of P does not 
exceed 100 psig (700 kPag), the fittings shall bc bronze, 
east iron. malleabIe iron, duetile iron, OI' steel. When 
the value of P exceeds 100 psig (700 kPag), the fittings 
shall be steel, and the thickness of pipe and fittings shall 
not bc less than that of Schedule 80 pipe. 

(R.4) When the value of P does not exceed. 200 psig 
(1400 kPag), the valves al' cocks shall oo bronze, east 
iron. duetile iron, OI' steel. For values of P higher than 
100 psig (700 kPag) but not exeeeding 200 psig (1400 
kPag), the valves OI' cocks shall, if of east 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 bronze, sood, OI' duetile iron construction, shall bc 
equal to the requirem.ents of the Standartis as given in 
Table 126.1 OI' Para. 123.2.6. 

(D.J) For values of P higher than 200 psig (1400 
kPag), the valves OI' cocks shall be of steel eonstruction 
equal at lwt to the requirements of the American 
National Standard for Class JOO and shall conform to 
the required American National Standards in Table 
126.1. 

(C) Each boiler exeept foreed-flow steam genera­
tars with no fixed sterun and water line, and high tem­
perature water boilers shall have a bottom bIowotfpipe , . 
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fitted with a valve or eoek in direet connectian with the 
lowest \Vater space practicable. 

(D) All water walls and water screens which do not 
drain back into the boiler, and all integral eeonomizers 
shall be equipped with blowoff valves or cocks eon­
farmi ng to the requirements ofPara. 122.1.7(C) or with 
drain valves conforming to Para. 122.1.5. 

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

(E. J) For miniature boilers, the exeeption permit­
ted by Part PBM of Sectian I of the ASME Boiler and 
Pressure Vesse! Code applies. ' 

(E. 2) On boilers with 100 sq ft (9.3 m2) of heating 
surfaee or less; the minimum size of pipe and fittings 
may be :j4 in. 

(F) The bottom blowolf pipes of traetion and/or 
portable boilers sh<.!ll have at least One slow or quick, 
opening blowolf valve or eock eonforming .to the re­
quirements of Para. 122,1.7(C.3). 

(G) The blowolfpiping beyond the blowolfvalve(s) 
described in Para. 122.1.4(B) is elassilled as nonboiler 
external piping. Its requirements are given in Para. 
122.2. 

122.1.5 Boiler Drains 
(A) Ample drains shall be provided, where re­

quired, to permit complete drainage of all piping, 
superheaters, waterwalIs, water screens, integraI econo­
mizers, high temperature water boilers, and all other 
boiler eomponents in which water may colleet. Drain 
or blowoff valves or cocks sh all be provided as neces­
sary.All drain lines, ineluding pipe, fittings, and valves, 
shall comply with the requirements for steam piping or 
water piping according to the service. 

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

(A.2) Each high temperature water boiler shall 
have a bottom drain connectian 1 in. minimum pipe 
size, fitted with a valve .or cock in direet conneetion 
with the lowest water space practicable. 

(B) When the valve or valves for waterwalls, 
water screens, and integral economizers in Paras. 
122.1.5(A) and 122.1.4(D) are not intended for blo­
woff purposes but are intended for use only as a drain 
valve when the boiler is not under pressure, a single 
ihutolf valve is acceptable, provided it is a type that 
can te locke d in the elosed positian, or provided a 
blank is inserted in a suitable Hanged and bolted eon­
neetian located on the downstream side of the valve. 
When such a single valve is used, it need not be de-

• j 
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signed specifically for blowoff service but shall be ad e­
quate for the pressure and temperature conditions at 
which the boiler operates. 

122.1.6 Boiler External Piping - Miscellaneous 
Systems 

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

(B) The value of P to be used in the Formulas in 
Para. 104 shalI be not less than the maximum allowable 
working pressure of the boiler exeept as provided by 
Para. 122. 1.1 (B) .. 

(e) Valve requirements for water level indicators 
or water eolumns, speeial gage glass and gage eoek 
requirements. minimum line sizes, and speeial piping 
configurations required speeifieally for eleaning, access, 
or reliability shall be in accordanee with Para. PG-60 
of Sectian I of the ASME Boiler and Pressure Vessel 
Code. 

122.1.7 ValYes and Fittings. The minimum. pres­
sure and temperature rating for all valves and fittings 
in steam, feedwater, blowoff, aud niis~dlaneotls piping 
shall be equal to the pressme and temperature specified 
for the eonnected piping on the side that has the higher 
pressure, exeept that' in no ease shall the pressure be 
less than lOO psig (700 kPag), and for pressures not 
exceeding 100 psig (700 kPag) in feedwater and blowoff 
service, the valves and fittings sh all be equal at least to 
the requirements of the American National Standards 
for Class 125 east iron or Class 150 steel. 

(A) Steam Stop Va/yes 
(A.J) Eaeh boiler diseharge outlet, exeept safety 

valve or safety relief valves, or reheater inlet and outlet 
eonneetions shall be litted with a stop valve loeated at 
an aeeessible point in the steam-delivery line and as 
near the boiler nozzle as is convenient and practicable. 
W~en such outlets are over 2 in. NPS, the valve or 
valves used on the eonneetion shall be of the outside­
screw-and-yoke rising-stem type so as to indieate from 
a distanee by the positian of its stern whether it is elosed 
or open, and the whee! may be earried either on the 
yoke or attaehed to the stern. A plug-eoek-type valve 
may be used provided the plug is he!d in place by a 
guard or gland, the valve is equipped to indicate from 
a distance whether it is elosed or open, and the valve 
is equipped with a slow-opening mechanism. In the 
ease of a single boiler and prime mover installation, the 
st op valve reqilired herein may be omitted provided the 
prime mover throttle valve is equipped with an indica-
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tor to show whether the valve is open or closeei and is 
designed to withstand the required hydrostatic pressure 
test of the boiler. 

(A.2) When boilers are connected to a comrnoll 
header, the conneetion from each boiler having a man­
hole opening shall be fittoo with two stop valves having 
an ample free-blow drain between them. The discharge 
of this drain shall be visible to the operator while 
manipulating the valve. The stop valves shall consist 
preferably of one automatic nonreturn valve (set next 
to the boiler) and a second valve of the outside-screw­
and-yoke type or two valves of the outside-screw-and-
yoke type shall oo used. ' 

(A.3) When a second stop valve OI' valves is re­
quired, it shall have apressure rating at least equal to 
that required for the expected steam temperature and 
pressure at the valve, OI' the pressure rating at least 
equal tõ 85% of the levtest set pressure of aI!; &'lf.cty 
valve on the boiler drum and for the cxpected tempern­
ture of the steam at the valve, whichever is greatel'. 

(AA) All valves and fittings on steam !ines shall 
have a pressme rating of at least 100 psig (700 kPag) 
in accordance with the applicable American National 
Standard. 

(D) Feedwatel' Val}'es 
(D. 1) Except for high temperature water boilers 

complying with the requirements of Para. 
122.1. 7 (B. 6) and for forced-fiow stearn generators 
with 110 fixed steam a..n.d water line complying with 
the requirements of Para. 122.1.7(B.7), the feed pipe 
shall oo provided with a check valve near the boiler 
and a valve or cock [see Paril. 122.1.7(C.5)1 between 
th~ cheek valve and the boiler. When two or more 
boilers are fed from a common soUtce, there shall also 
be a globe or regulating valve on the branch to each 
boiler located OOtween the check valve and the source 
of supply. A typical arrangement is shown in Fig. 
lOO.1.2(B). Wherever globe valves are used on feed 
piping, the inlet shall oo under the disk of the valve. 
on single bailer-turbine unit installations the bailer 
feed shutoff valve may be located upstreiml from the 
boiler feed check valve. 

(E.2) When the su!,ply line' to a boiler is divided 
into branch feed connectiom and all such conneerioM 
are equipped with stop and check valves, the stop and 
check valves in the common source may be omitted. 

(D.3) If a bailer is equipped with a duplicate feed 
arrangernent, each sueh arrangernent shall oo equipped 
as required by these rules. 

< (DA) A cornbination stop-and-cheek valve in 
which there is onlyone seat and disk, and a valve 
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stern is provided to elose the valve when the stern is 
screwed down shall oo considered only as. a stop 
valve, and a check valve shall be installed as other­
wise provideti, 

(JJ. 5) Where an eeonomizer or other feedwater­
heating device is conneeted directly to the boiler with­
out intervening valves, the feed valves and check valves 
required shall oo placed on the illlet of the economizer 
or feedwate;r-heating device. 

(JJ. 6) The recirculating return line for a high tem­
p...""Tature water baUer shall oo provideel with the same 
stop valve, or valv~, requircd by (B.i) above for the 
mDin boiler outlet. The use of a check valve in the 
reeirculating return line between the bailer and the 
required stop valve; or valves, is optional. A cheek 
valve shall not be a substitute for a stop valve. 

(D. 7) A forced-flow steam generator with no 
fL-,;ed s.tearn and ',vater !ine shall lx! provided with a 
feedwater stop vaJ.ve 01" valves complying with re­
quirenlents of 122.1.7(B.l) through (B.6) above. This 
stop valve and all piping between the valve and the 
boiler shall conform to the rules of this Code. A 
cheek valve near the boiler or feed stop valve, and 
witbin the scope of this Code, is not mandatory pro­
vided a check valve, having apressure rating no less 
than the boiler inlet design pressure, is installed at 
the discharge of the boiler feed pUIDP or elsewhel'e 
in the feedwater !ine OOtween the feed pump and the 
feed stop valve. 

(C) B/owojf Va/yes 
(C1) 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 01' pockets cm exist for the 
colleerion of sedirnent shall not oo used on such connee­
tions. 

(C2) Straightway V-type globe valves as shown in 
Fig. 122.1. 7(C) sketch (2) 01' ang]e valves may oo used 
in veetieal pipes, or they may oo used in horizontal rons 
of piping provided they are so constructed or installed . 
that the lowest edge of the opening through the seat is 
at least 25% of the inside diameter beiow the center line 
of the va.1ve. 

(C)) The blowoff valve or valves and the pipe be­
tween them and the boiler shall oo of the same size 
except where a larger pipe for the retum of condensa­
rion is used, as provided in Para. 122.1.7(C.8). 

(C4) On all boilers, except those used for high 
temperature water, traction, and/or portäble purposes, 
when the allowable working pressure exceeds 100 psig 
(700 kPag), each bottom blowoff pipe shall have two 
slow-opening valves, 01' one slow-opening valve and a 
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FIG. 122;1.7(C} TYPICAL GLOBE VALYES 

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

(e. S) If a blowoff cock is used, the plug shall be 
held in pla,?e by a guard or gland. The plug shall be 
distinctly marked in line with the passage. 

(e. 6) A slow-opening valve isa 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. 

(e. 7) . On a boiler having multiple blowoff pipes, a 
single master valve may be placeci on the common 
blowoff pipe from the boiler, in which case onlyone 
valve on each individual blowoff is required. In such a 
ease either the master valve or the individual valves or 
eoeks sh all be of the slow-opening type. 

(e. 8) Two independent slow-opening valves, or a 
sIow-opening valve and a quick-opening valve or cock 
may be combined in one bodyand 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 va~ve or cock, and provided fur­
ther that the failure of one to operate cannot affect the 
operation of the other. 

(e. 9) The bottom blowoff pipes of every traction 
and/or portable boiler shall have at Ieast one slow­
opening or quick-opening blowoff valve or cock con­
forming to the requirements of Para. 122.1. 7(C.3). 

(e. JO) Onlyone blowoff valve, which sh all be of a 
sIow-opening type, is required on forced circulation 
and electric boilers having a nonnal water content not 
exeeeding 100 gal (380 1). 

(D) Safety Va/yes 
(D. J) Safety valves, relief valves, and safety relief 

valves shall conform to the requirements of Paras. 
PG-67, PG-68, PG-69, PG-70, PG-7I, and PG~72 of 
Section I of the ASME Boiler and Prc::1:'.!re Vesse! Code. 
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122.6 Pressure ReUef Piping 

Pressure re1ief piping within the scope of this Code 
shall oo supported to sustafi reaction forces. and shall 
conform to the following requirements. 

122.6.1 Piping to Pressure-Relieving Safety De­
vices. There shall oo no intervening stop valves be­
tween piping OOing proteeted and its proteetive device 
Of devices. 

l22.6.2 Dis4!lw'ge Piping from PreMUJ"eoRelieving 
Safety Denees 

(A) There shall be no intervening stop valve be­
tween the prote;.'1lve 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 oo direete<! away from platforms and 
other area.s used by personne!. 

(C) It is recommended that individual discharge 
Unes oo used. but if two or more reliefs are com­
bined, the discharge piping shall oo designed with 
sufficient Howarea to prevent blowout of steam or 
other iluieJs. 

Seetiotlal areas of a discharge pipe shall not be less 
than the fu11 area of the valve outlets' dischar'girig 
therdnto and the discharge pipe shall oo as short and 
straight as possible and so arrauged as to avoid undue 
stresses on the: valve or valves. 

(D) Discharge lines from pressure.re1ieving safety 
devices within the scope of this Code shall bc designed 
to facilitate drainage. 

(E) Vlhen the umbrella or drip pan type of connee­
tion is used, the discharge piping shall oo so designed 
as to prevent "inding due to expansion movements. 

(F) Drainage shall be provided to remave water 
collectcd above the safety valve seat. 


