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LP-Gas Safety Valves — Micah Davidian — Senior Safety Engineer — State of California



What is the history behind the 275 PSI set point allowed
by Title 8 prior to adopting NFPA 58 in 19977

What are the requirements of NFPA 58 past and
present?

What are the requirements of the ASME code for LP-Gas
safety relief valves?



Between 1948 — 1958 Title 8 allowed safety relief valves 125% of
working pressure of the vessel.



NFPA 58 Annex D

Table D.2.1.5 Container Pressure and Safety Factors Design Mail-in for Various Editions of the
ASVIE Code

Maximum Allowable Working Pressure (MA.WP)

Year ASME Code Butane Propane Safet) Factor/
Edition Published MPag MPag Design Malgin
1931 through 1945 1003 0.7 200 1.4 5:1
1949, paragraphs 100 0.7 200 1.4 51
U-68 and U-6!)h
1949, vai agraplts 125 0.9 250 1.7 41
U-200 and U-20P
1952 through 1993 125 0.9 250 1.7 41
1998 to current 3.5:1

‘Until December 31. 1947, containers designed for 80 ps.g 10.6 MPag) under prior (5:1 safety factor) codes
were authorized for butane. Since that time, either 10) jjsig (0.7 MPag’ (under prior codes) or 125 psig (0.9
MPag; (under present codes) is required.

6Ccntaincrs cecnsiruacd in accordance with the 1949 edition and prior editions of the ASMI-' Code were no:
required to be in compliance with paragraphs U-2 to U-10, inclusive, or wth paragraph U-.9. Ccns rurtion in
accardancc with paragraph U-7D of these editions was net authorized.

‘Higher MAVVP [312.5 psig (2.2 MPag) [ is requited for small ASME containers used for vehicular Installations,
because they can be exposed to higher temperatures i.nd. consequently, develop higher Internal pressure.

Most LP-Gas tanks built prior to 1949 had a safety factor or design margin
of 5:1.



California Code of Regulations Title 8 1958- 1996

56.16 Industrial Relations

485. Safety Valves.
ders, every

TITLE 8

(ftagtatar 77. Mo. U —44-77)

a) Unless covered elsewhere in these or-
LP-Gas vessel shall be provided with one or more

sprinaloaded safety relief valves set to open as follows with relation to

the allowable working pressure:

Type o f Vessel
ASME Code. Paragraphs U-68. U-89 1949 Edition;
and those tanks built to earlier or later standards

with a factor of safety of 5 or more
ASME Code. Paragraph U-200, U-201. 1949 and

carlier Editions..
ASME Code. 1990. 1992. 1909. 1999. 1992. 1969.
and 1968 Editions, built with a factor of safety

of less than 5 : B
API-ASME Code, all Editions

DOT Cylinders...— -——----—-—--

Minimum Maximum

Safety Relief Safety Relief
Valve Setting Valve Setting

100% 123%
100% 110%
100% 110%
100% 110%

As required by Bureau of
Explosives and DOT Regu-
lations

ASME Code U-68 and U-69 Vessels have a MAWP of 200 PSI, built to afactor of safety of
5 and are allowed safety relief valves set at 250 PSl (200 psi x 125%)



California Code of Regulations Title 8 1958 - 1996
56.16 Industrial Relations TITLE 8

(M otet* TV.Wo. U—4"77)

485. Safety Valves. (a) Unless covered elsewhere in these or-
ders, every LP-Gas vessel shall be provided with one or more

sprlnaloaded safety relief valves set to open as follows with relation to

the allowable working pressure: Minimum Meximum
SefetyRekef Ss/ety BcM
Type o f Vessel Velve Setting Velve Setting

ASME Code. Paragraphs U-68. U-69 1949 Edition;
and those tanks built to earlier or later standards

with a factor of safety of 5 or more 100% 129%
ASME Code. Paragraph U400. U-201. 1949 and
carlier Editionsw... soesseeces (IMMM  MMIM<IM»  +s+s MM 100% 110%

ASME Code. 1990. 1992 1999 1999. 1992. 1969,
and 1968 Editions, built Wlth a factor of safety

of less than 9 (M1 ==+ IMM *Mé m » 100% 110%
API-ASME Code, all Editions 100% 110%
DOT Cyhnders veee AMM]eee MMI MM ocoos VP Moe seve sone As required by Bureau of

Explosives and DOT Regu-
lations

ASME Code U-200 and U-201 1949 and earlier along with ASME Code 1950 and later.
Vessels have a MAWP of 250 PSI, built to a factor of safety of4 and were allowed safety
relief valves set at 275 PS (250 psix 110%) from 1958-1997.
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Circular Letter
5-57-2

TO: Vlhom it May Concern;

Of order

A question Lias been raised concerning the intent
£4951 (a) of the LP-Gaaes Safety Orders, This order

readc se follows:

“’All vessels and all vaporizers (except motor

fuel vaporizers) shall be provided with one or more spring
loaded safety valves sat to begin to discharge at not more
than 125% of toe working pressure of the vessel and to full
oper. at 150% of ths working pr so sure of the vessel,”

Careful study of the transcript of Public Hearing

held in 19L5, when thia order was discussed, indicates quite

clearl

“hat the intent was to make this order consistent

with the reouiroment3 of NFBU Pamphlet Sc.

The section covering safoty valve settings in

Pamphlet 58 at that time read as follows:

>’Container safety relief valves snail be set to

start to discharge as follows, with relerion to the design
working pressure of the container;

Minimum Maximum
ASMS - U-60, U-69 100;£ 12££
ASME - (J-200, U—201 90 100
APZ-ASME 80 100

as approved by Bureau of Explosives”

The basic difference between ASKE U-68, U-6?

tanks, AbME U-200, U-201 and APT-ASM® tanks was the factor
of safety, paragrapa U-68 and U-69 sanks were constructed

Circular Letter from 1957
explained the change in
safety factors or design
margins. The new maximum
relief valve setting was to be
100% of maximum working
pressure of the vessel.

How did we end up with
110% of maximum in the
1958 Edition of Title 87



The 1943 Edition of the
ASME Code had limited
information regarding
relief valves. It stated
that you need one to
insure safe operation.
The Safety Relief valve
shall have the capacity
to prevent the pressure
from rising more than
10% above the MAWP.



NBFU No. 58

National Board of Hre Undervwriters

NATIONAL BOARD OK FIRE UNDERWRITERS
$5 John Street, New York 3S. N. Y.

Adteis Street. tftictgo 6, IB.
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NBFU No. 58

STANDARD

OF THE

FOR THE

STORAGE AND HANDLING OF

LIQUEFIED
PETROLEUM GASES

AS RECOMMENDED BY THE

NATIONAL FIRE PROTECTION ASSOCIATION

JULY,

1£*3

*Edr ym.r* ii
(b) Container wJ >ftpcriver eafc’y «\Vi himI he wr: to
Start to dilcU."ry;e with rcte.:vy; K n pfCYi*uie of
the sontainer:
LulUa%il * M niffw f
ASME Code; Tar. ITAM. U 60 IM a*d
Mrtier edition® ———-—m cmemmmmeeeeee nts* 1254,
ASJMP. Cole, Par [7-20X U.3>1 IM9
lisi..1 N 100 < —
ASMF. Gdr; M (\ K-2. IM a.1 10W
cClllul! w 100
API-ASMK Co«.c; Al tdiifon* 100

1.C.C As Tl'.rfftu of Explosives
tNule: A plus tutet*™* »* 1"% o t<r« snr»t”

(C) Sfttety relief devices itv:d ui* » c*;4r.urg cnntaioeri
V.bei than thwsr CoialroCtol accord? u to tC s?eCfcear.:rt'i* ifoil U -o
constructed as to ibtcburue at /M i**? tin* the rftlf* thotn it |fv-
veoiix A. brivic the LTcisure )> m wewi vf *32 jwi Croil id Ht* m»*i-
caw:!t |nut including the W yet cent refc-ted Kri- Fatagiapfc H10 1&J)
permitted star, to dUdiaryc y«vs*itrc sett*,* U the On”c.

<di Id certain hxatxms rjlt<wutl? raUrrJ t*gh tciapn
prerail which will cvpirt the use u( a fumxr r>"< “tenvr prodacl
to bt stecirJ jr the nse o: a hubti teirTcd pccarjre *\«cl m omdci
to prerer. :bt safety valves cvicht ¢ » the rtsr<1 ul tbe”e e.cinycnitwn
As an alternative the tarJcs may lie pn/.ectcd by cxufcu: devices such
as by syniyicut, by shadiai: vr erbrr eceetir*

(ej Jxitfly relief valves shall I*¥ sw aroupcd lint the puss-hiVy
of tampering witi he minimized: if praiv? setting or adjustment is
external, the rc'W wvalve- *hall kt pr«w>Irl aritL spfrc>oj 2>*»* (w
teal.n* adj u&tmer.i

<fi ohut-yff ralves jbif nut hr » tX ri between the taiety relief
valves and the container, ur the sennpeanc oc oiy-V *> e-v.dch tlv safety
mlief drrioe i* fcnneeted ea.te>t Hat a d r ri ra'er ».ar he j*ed w irrr
the JLIratigtHiO 1 Ih*a va.ee i* >ijfl t«ai fa I raftird cayaoty Him
through the safety rdd dcv.*\ is a'way* »a xiVI

-Nuia: The above exception ¢ cr « k> CT7%er seeb cases as a
three-wap /alve icsUlled mater twe saiecr r"Bet tivM, each <f

which has the required «lc gi >»ck's< b so axstallec as to
a’lnw either of the safety relief valv« -- be ckxfd /M hut L»c? pwt
allow both safely valve? 10 be ftf al the same tine. Archer

exception 10 Thit may he where ito sepor”ie -cU f rilve? are ic

galled with iudivi*ioai shjt-a5 vilres. la tail case the two ghat-uff

valve seems shal] be wedftr*icn!l> iwe»cvw*cte*J ic a manner u-hsch

will «dh>w lull required flow of ore relies salx a: *1! times

(gf) fsafet>- relics valves stall harr treet r m ir alfan «kh the
vaper r.pacc of tbs wn.»e*m W *1 Ir«e? zxtx\-. s: permitted in P*r*-

irra*h J.1btall.
(Lj Fj*c» cenUirer safety relief rafre essd eh i «;|[t:ns cerereJ

by Olvi*irns II, TII. IV, VI, VII and VKL except as provided In Paia-
fraphs 421d> asid 6.1(a), shall le plainly aad permanently iMfcrhed

The 1963 Edition of
NFPA 58 shows the
Maximum safety relief
valve set point of 100%
MAWRP. There is a note:
"A plus tolerance of
10% is permitted"



Does 100% + 10% (plus
tolerance) = 110% Maximum

Relief Valve Setting?

Does 250 psi + 10% = 275 psi
Safety Relief Valve Set Point?



ASME requirements for
LP-Gas relief valves

UG-134(d)(2) Gives the +
- tolerance -0% up to
+10%, notice UG-125(-b)
the set pressure marked
on the valve shall not
exceed the maximum
allowable working
pressure of the vessels.



1998 NFPA 58 Table 2-3.2.3

The maximum set point of relief valves for 1949 Edition of the ASME Code U-200 and U-201
tanks and all ASME Codes later than 1949 shall be a maximum of 100% of the tanks Maximum
Allowable Working Pressure (MAWP). The 10% plus tolerance is determined by the relief valve
manufacturer based on the opening and flow characteristics of their valve. The set pressure
marked on the valve shall be the same as the MAWP per ASME UG-125.



250 psig+10%

275 psig

ASME allows a plus tolerance of up to +10% over the set point marked on the valve. The set
point marked on the valve shall not exceed the maximum allowable working pressure of the
vessel. 2017 ASME Code Sec. VIII Div. 1, UG-125(-b) and UG-134(d)(2)



Sherwood — Dual Stamped LP-Gas safety relief valve. When
inspecting tanks with these valves, record the set point as 250 psi.



2015 Marshall Excelsior Company relief valve set at 275 psi
these valve shall be removed from service.



Marshall Excelsior Company — SCFM valve capacity is missing.



Fisher Controls markets safety relief valves in 3 set points,
250, 265 and 275. The set point marked on the valve shall be
the same as the MAWP of the tank.



Propane transport tank with MAWP of 265. Safety relief valve can be
265 as long as the manufacturer of the valve recommends it for LP-Gas



GISO 3328(B) Machinery and equipment in service shall be inspected and maintained as
recommended by the manufacturer where such recommendations are available.

GISO 3328(C) Machinery and equipment with defective parts which create a hazard shall not be
used.



The state is still allowing relief valves to stay in service up to 30 years provided they
are properly maintained and are in good condition. Relief valve manufacturers
recommend either 10 or 15 year replacement depending on manufacturer.


http://www.regoproducts.com

1998 NFPA 58 3-2.6.3(a) Rain caps
are supposed prevent water or
extraneous matter from entering
the relief restricting flow or making
it inoperative.



1998 NFPA 58 3-2.6.3(a)(b)(e)(f)
Relief valve rain caps are required
Current NFPA requires 7 foot stacks
Discharge terminals located to
provide protection against physical
damage

Discharge piping sized to provide
proper flow rate

Discharge piping shall be metallic
and have a melting point over 1500
deg F



In both pictures the outlet of the relief valves is restricted.



3” PVC pipe painted with galvanized paint was going to be installed on bulk LP-Gas tank.
Discharge piping shall be metallic and have a melting point over 1500 deg F. 3-2.6.3(e)



1998 NFPA 58 3-2.6.3
any gas released
vented away from the
container upward and
unobstructed to the
open air



Safety relief valve set point marked on valve shall not
exceed the Maximum Allowable Working Pressure
(MAWP) of the vessel.

Dual stamped (250 psi / 275 psi) LP-Gas relief valves are
acceptable for use. 250psi set point would be recorded
on the inspection report.

Safety relief valves set at 265 psi can be used on bobtails
and transport tanks having a MAWP of 265.

Safety relief valves set at 275 psi are not acceptable for
use in California.



Safety Relief valves play an important role in protecting pressure vessels and human lives.
It is essential they have the correct set point, relief capacity and are properly installed,
Inspected and maintained.



85TH MEETING OF THE
CALIFORNIA BOILER INSPECTORS ASSOCIATION
CONVENTION 2018

“ANTIQUE AND MODERN INSPECTIONS”
SAN DIEGO, CALIFORNIA



	85TH MEETING OF THECALIFORNIA BOILER INSPECTORS ASSOCIATION CONVENTION 2018



