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MEMORANDUM 
 
 

 
To:  NFPA Technical Committee on Liquefied Petroleum Gases 
  
From:  Jenny Depew, Administrator, Technical Projects 
 
Date:  December 14, 2012 
 
Subject: NFPA 58 Proposed Tentative Interim Amendment (TIA) No. 1074    
_____________________________________________________________________________  
 
The attached proposed Tentative Interim Amendment (TIA) is being submitted to you for letter 
ballot.  This proposed TIA was submitted by James Stannard and endorsed by Richard 
Fredenburg. 
 
This proposed TIA will be published for public comment in the December 14, 2012 issue of 
NFPA News with a Public Comment Closing Date of January 25, 2013.  Any public comments 
received will be circulated to the committee.  The Standards Council will consider the issuance 
of this TIA at their March 6 - 7, 2013 meeting. 
 
In addition to being balloted on the technical merits of the proposed TIA, the Committee is also 
being balloted on whether or not this matter is of an emergency nature.  Please see Section 5 
(copy enclosed) regarding the processing of TIAs from the NFPA Regulations Governing 
Committee Projects.   
 
Please complete and return your ballot as soon as possible but no later than December 27, 2012.  
As noted on the ballot form, please return the ballot to Jenny Depew either via e-mail to 
jdepew@nfpa.org or via fax to 617-984-7070.  You may also mail your ballot to the attention of 
Jenny Depew at NFPA, 1 Batterymarch Park, Quincy, MA 02169. 
 
Note:  Please remember that the return of ballots and attendance at committee meetings are 
required in accordance with the NFPA Regulations Governing Committee Projects. 
 
 
Attachments 
 



Section 5 Tentative Interim Amendments. 
5.1 Preliminary Determination of Compliance. A 
Tentative Interim Amendment (TIA) to any Document may 
be processed if the Council Secretary determines, after a 
preliminary review, and consultation with the appropriate 
Chair, that the Amendment appears to be of an emergency 
nature requiring prompt action and has the endorsement of 
at least two Members of the involved TC or TCC. If 
processed, the question of emergency nature shall be 
considered by the TC and TCC. The text of a proposed 
Tentative Interim Amendment may be processed as 
submitted or may be changed, but only with the approval of 
the submitter. 
5.2 Evaluation of Emergency Nature. Determination of 
an emergency nature shall include but not be limited to one 
or more of the following factors: 

(a) The document contains an error or an omission that 
was overlooked during a regular revision process. 

(b) The document contains a conflict within the 
document or with another NFPA document. 

(c) The proposed TIA intends to correct a previously 
unknown existing hazard. 

(d) The proposed TIA intends to offer to the public a 
benefit that would lessen a recognized (known) hazard or 
ameliorate a continuing dangerous condition or situation. 

(e) The proposed TIA intends to accomplish a 
recognition of an advance in the art of safeguarding 
property or life where an alternative method is not in 
current use or is unavailable to the public. 

(f ) The proposed TIA intends to correct a circumstance 
in which the revised document has resulted in an adverse 
impact on a product or method that was inadvertently 
overlooked in the total revision process, or was without 
adequate technical (safety) justification for the action. 
5.3 Publication of Proposed Tentative Interim 
Amendment. A proposed Tentative Interim Amendment 
that meets the provisions of 5.1 shall be published by the 
Association in appropriate media with a notice that the 
proposed Tentative Interim Amendment has been 
forwarded to the responsible TC and TCC for processing 
and that anyone interested may comment on the proposed 
Tentative Interim Amendment within the time period 
established and published. 
5.4 Technical Committee and Technical Correlating 
Committee Action. 

(a) The proposed Tentative Interim Amendment shall be 
submitted for ballot and comment of the TC in accordance 
with 3.3.4. The TC shall be separately balloted on both the 
technical merits of the amendment and whether the 
amendment involves an issue of an emergency nature. Such 
balloting shall be completed concurrently with the public 
review period. Any public comments inconsistent with the 
vote of any TC Member shall be circulated to the TC to 
allow votes to be changed. A recommendation for approval 
shall be established if three-fourths of the voting Members 
calculated in accordance with 3.3.4.5 have voted in favor of 
the Tentative Interim Amendment. 

(b) The proposed Tentative Interim Amendment shall be 
submitted for ballot and comment of the TCC, if any, 
which shall make a recommendation to the Council with 
respect to the disposition of the Tentative Interim 
Amendment. The TCC shall be separately balloted on both 
the merits of the amendment (as it relates to the TCC 

authority and responsibilities in accordance with 3.4.2 and 
3.4.3) and whether the amendment involves an issue of an 
emergency nature. Any public comments inconsistent with 
the vote of any TC or TCC Member shall be circulated to 
the 28 TCC to allow votes to be changed. A 
recommendation for approval shall be established if three-
fourths of the voting Members calculated in accordance 
with 3.3.4.5 have voted in favor of the Tentative Interim 
Amendment. 

(c) All public comments, ballots, and comments on ballot 
on the proposed Tentative Interim Amendment shall be 
summarized in a staff report and forwarded to the Council 
for action in accordance with 5.5. 
5.5 Action of the Council. The Council shall review the 
material submitted in accordance with 5.4(c), together with 
the record on any Appeals (see 1.6, 1.6.1), and shall take 
one of the following actions: 

(a) Issue the proposed Tentative Interim Amendment 
(b) Issue the proposed Tentative Interim Amendment as 

amended by the Council 
(c) Where acted on concurrently with the issuance of a 

new edition of the Document to which it relates, issue the 
Tentative Interim Amendment as part of the new edition; 

(d) Reject the proposed Tentative Interim Amendment 
(e) Return the proposed Tentative Interim Amendment to 

the TC with appropriate instruction 
(f ) Direct a different action 

5.6 Effective Date of Amendment. Tentative Interim 
Amendments shall become effective 20 days after Council 
issuance unless the President determines, within his or her 
discretion, that the effective date shall be delayed pending 
the consideration of a Petition to the Board of Directors 
(see 1.7). The President may also, within his or her 
discretion, refer the matter of a delay in the effective date 
of the TIA to the Executive Committee of the Board of 
Directors or to the Board of Directors. 
5.7 Publication of Amendment. The Association shall 
publish in one of its publications sent or accessible to all 
Members notice of the issuance of each Tentative Interim 
Amendment and may, as appropriate, issue a news release 
to applicable and interested technical journals. The notice 
and any news release shall indicate the tentative character 
of the Tentative Interim Amendment. In any subsequent 
distribution of the Document to which the Tentative Interim 
Amendment applies, the text of the Tentative Interim 
Amendment shall be included in a manner judged most 
feasible to accomplish the desired objectives. 
5.8 Applicability. Tentative Interim Amendments shall 
apply to the document existing at the time of issuance. 
Tentative Interim Amendments issued after the proposal 
closing date shall also apply, where the text of the existing 
document remains unchanged, to the next edition of the 
Document. Tentative Interim Amendments issued 
concurrently with the issuance of a new edition shall apply 
to both the existing and new edition. 
5.9 Subsequent Processing. TC responsible for the 
Document or part of the Document affected shall process 
the subject matter of any Tentative Interim Amendment as 
a proposal for the next edition of the Document (see 3.3). 
5.10 Exception. When the Council authorizes other 
procedures for the processing and/or issuance of Tentative 
Interim Amendments, the provisions of this Section shall 
not apply. 

 



NFPA® 58-2011 and Proposed 2014 Edition 
Liquefied Petroleum Gas Code 
TIA Log No. 1074 
Reference: 5.2.8.3(C)(7), 5.7.2.5(A), 5.7.2.6, Table 5.7.2.6, 5.7.2.7, 5.7.2.8, and E.2.2 
Comment Closing Date: January 25, 2013 
Submitter: James Stannard, Stannard & Company 
 
1. Insert a new item 5.2.8.3(C)(7) to read as follows, renumbering subsequent items accordingly: 
 
(7) Wetted surface area in square feet, based upon a filling density of 80% w.c. by volume. 
 
2. Revise 5.7.2.5(A) to read as follows: 
 
(A) The start-to-leak setting of the pressure relief valves specified in 5.7.2.5, in relation to the pressure rating of the 
container, shall be in accordance with Table 5.7.2.5(A).   
 
3. Revise 5.7.2.6 to read as follows: 
 
5.7.2.6 The minimum rate of discharge of pressure relief valves installed in ASME containers shall be in accordance with 
Table 5.7.2.6 or shall be calculated using the following formula value for heat flux: 
 

F = 53.632 A0.82 
𝑄 = 34,500 𝐴0.82 𝐵𝑡𝑢/ℎ𝑟 

 
where: 
 
F = flow rate (SCFM air) 
Q =heat input resulting in vaporization of contents 
A = total outside wetted surface area of container (ft2)  
 
4. Delete Table 5.7.2.6 in its entirety. 
 
5. Revise 5.7.2.7 and 5.7.2.8 to read as follows: 
 
5.7.2.7 Relief valves for aboveground ASME containers shall relieve at not less than the flow rate specified in 5.7.2.6 
required before the pressure exceeds 120 percent (Pmax)  of  the minimum permitted start-to-leak pressure setting of the 
device, excluding the 10 percent tolerance in Table 5.7.2.5(A). Determination of the required flow rate shall be based 
upon the latent heat of vaporization  (lhv) of the contents ( propane or butane) at Pmax  , the specific volume at saturation 
of the content’s vapor at Pmax and the sonic velocity of the contents at Pmax.  See Appendix E for calculation procedure and 
determination of equivalent relieving capacity in SCFM air. 
 
5.7.2.8 The flow capacity of pressure Relief valves installed on underground or mounded containers shall be a minimum 
of 30 10 percent of the flow specified in Table 5.7.2.6 determined for aboveground containers. 
 
6. Revise E.2.2 to read as follows: 
 
E.2.2 Spring-Loaded Pressure Relief Valves for Aboveground and Cargo Containers. The minimum rate of 
discharge for spring-loaded pressure relief valves is based on the outside surface of the containers on which the valves are 
installed. Paragraph 5.2.8.3(C)(6)(7) provides that new containers be marked with both the wetted surface area based upon 
80% of w.c. and the total surface area in square feet. The wetted surface area of containers not so marked (or not legibly 
marked) can be computed using the following formula.  (see Table E.2.2)(by use of the applicable formula. 
 
(1) The following formula is used for cylindrical containers with hemispherical heads: 
 

Surface area = overall length × outside diameter 
× 3.1416 



 
(2) The following formula is used for cylindrical containers with other than hemispherical heads:  
 

Surface area = (overall length + 0.3 outside diameter) 
× outside diameter × 3.1416 

 
NOTE: This formula is not precise but will give results within the limits of practical accuracy in sizing relief valves. 

 
(3) The following formula is used for spherical containers: 
 

Surface area = outside diameter squared × 3.1416 
 

(4) The following formula is used to for flow rate for all containers: 
 
Flow rate CFM Air = 53.632 × A0.82 
where: 
A = total outside surface area of container in square feet obtained from E.2.2 (1), (2), or (3) 
 The requirement for the sizing of relief valves on ASME tanks used for the storage or transport of liquefied gases is that 
the valve be adequate to prevent the pressure rising above (Pmax) which is  120% of the Maximum Allowable Working 
Pressure (MAWP).  Relief valves are tested with air at Pmax and 60 °F rather than with the medium that they are designed 
for.  Relief valves shall be marked with their rated air capacity. It then becomes necessary to determine the equivalent 
sizing for the particular tank and its exposure. 
 
The inlet versus outlet pressure of a relief valve in LP-Gas service far exceeds the 2:1 critical pressure ratio.  Therefore the 
flow through the valve will be limited to sonic velocity.  The sonic velocity of a perfect gas (such as air) is: 
 

 𝑉𝑠 = �𝑔𝑘 ×
𝑅𝑇
𝑀

 

Where: 
 g = the acceleration due to gravity = 32.2 ft/sec2 

 k = the ratio of specific heats = cp/cv 
 R = the universal gas constant = 1545 ft-lb/°R·lb-mole 
 T = absolute temperature, °R 
 M = molecular weight of gas 
 
The molecular weight of air is 28.9586 and the ratio of specific heat is 1.4.  Therefore the sonic velocity (Vair)  for air at 60 
°F (520 °R) is  1,118.33 ft/sec 
 
The p-v-T relationship for a perfect gas is: 

𝑝𝑣 =
𝑅𝑇
𝑀

 

Where: 
 p = absolute pressure, lb/ft2 (psf) 
 v = specific volume, ft3/lb 
 

In the case of a non-perfect gas, such as a saturated vapor, substitute  “ 𝑝𝑣 " for  “ 𝑅𝑇
𝑀

 “ 

using the value for specific volume (v) for the saturated vapor at Pmax from the published physical properties (equation of 
state) of the fluid when calculating sonic velocity, resulting in:  
 

𝑉𝑔𝑎𝑠 = �𝑔𝑘 × 𝑝𝑣  
 

The weight or mass flow (W) of vapor generated that requires venting by the relief valve is 
 

 𝑊 = 34,500
∆ℎ

𝑙𝑏
ℎ𝑟�   or   𝑊′ = 34,500

3,600×∆ℎ
 𝑙𝑏 𝑠𝑒𝑐�   



  
The volumetric flow (φgas), at flowing pressure and temperature is 
  

𝜑𝑔𝑎𝑠 = 𝑊′𝑣 ft3/sec. 
  
Where: 
  v equals the specific volume of the gas at flowing pressure and temperature. 
 
 
The effective orifice (α) necessary to accommodate the volumetric flow (φ) is: 
 

𝛼 = 𝜑𝑔𝑎𝑠
𝑉𝑔𝑎𝑠

 ft2 

 
The volumetric flow of air (φair) through that same effective orifice will be: 

 
𝜑𝑎𝑖𝑟 = 𝛼

𝑉𝑎𝑖𝑟
 ft3/ sec 

 
The mass flow (𝑊𝑎𝑖𝑟

′ ) of air will be: 
 

𝑊𝑎𝑖𝑟
′ = 𝛼𝑣𝑎𝑖𝑟

𝑉𝑎𝑖𝑟
 lb/sec 

 
When vair is the specific volume of air at Pmax  and  at 60 °F.   
 
The test value (𝐶𝐹𝑀 𝑎𝑖𝑟) will be: 
 

𝐶𝐹𝑀𝑎𝑖𝑟 = 𝑊𝑎𝑖𝑟
′ × 𝑣𝑠𝑡𝑑 × 60 

where: 
 vstd  is the specific volume of a standard cubic foot (scf) of air at 14.696 psia and at 60 °F which is 13.11ft3/lb. 
 
The following calculations are based upon: 
 
 Air           Molecular weight = 28.9586   k = 1.4 
 Propane          Molecular weight = 44.026              k = 1.13 
 n-Butane         Molecular weight = 58.122                        k = 1.09 
 
Combining, yields: 

 

𝐶𝐹𝑀 =
7,538.25 × 𝑣𝑔
∆ℎ × 𝑣𝑎𝑖𝑟

×
𝑉𝑠𝑎
𝑉𝑠𝑔

𝐴0.82 

  



 

Table E.2.2  Propane and nButane Values for calculating the equivalent relieving capacity in SCFM air. 

   
PROPANE 

   
MAWP Pmax T °R vv Δh Vg vair CFMair A

o.82 

100 135 534.6 0.8054 145.51 755.1 1.4275 43.29 

150 195 561.8 0.5454 133.16 746.8 0.9883 46.78 

200 255 583.1 0.4082 121.76 738.8 0.7557 50.62 

250 315 601.1 0.3188 110.48 725.6 0.6118 54.80 

312 389 620.5 0.242 95.69 702.6 0.4954 61.25 
 

    
nBUTANE 

  
MAWP Pmax T °R vv Δh Vg vair CFMair A

o.82 

100 135 628.6 0.6976 127.23 689.9 1.4275 46.93 

150 195 659.8 0.4732 115.25 682.9 0.9883 51.29 

200 255 684.9 0.3455 103.74 667.3 0.7557 55.68 

250 315 705.7 0.267 92.06 652 0.6118 61.29 

312 389 727.4 0.2 76.55 627.1 0.4954 70.90 

         
Submitter’s Substantiation: The 1953 edition of the National Fire Protection Association’s (NFPA) pamphlet NFPA 58 
(which was then titled “Storage and Handling Liquefied Petroleum Gases 1953”) adopted an air equivalent value for tank 
relief valve sizing of: 

𝐶𝐹𝑀 𝑎𝑖𝑟 = 53.632𝐴0.82 
 
  When, A equals the total surface area of the tank in square feet.  That formula was based, in part, upon the report of John 
H. Fetterly dated November 27, 1928.1 Prior to that time; NFPA 58, beginning in the 1932 edition, based relief valve size 
upon the Diameter (D) times the length (U) of the vessel.  
  The 1953 calculation, which is still in effect in the most recent edition of NFPA 58 “Liquefied Petroleum Gas Code, 
2011” is based upon a total heat input Q: 

𝑄 = 34,500𝐴0.82 𝐵𝑡𝑢/ℎ𝑟. 
 
  The heat flux value of 34,500 Btu/ft2·hr. is also adopted in several NFPA codes and standards with some modification for 
larger vessels. 
  The calculations that led to the adoption of "𝐶𝐹𝑀 𝑎𝑖𝑟 = 53.632𝐴0.82” in the 1953 edition were apparently based is upon 
a single value for the “latent heat of vaporization” (Δh) regardless of either pressure or composition (i.e., butane or 
propane) and may have miscalculated the variation in sonic velocity of both air and the propane or butane. It is also 
possible that reliable thermodynamic property data was unavailable at that time.  It should also be noted that the propane 
or butane vented by a relief valve is a saturated vapor while the air used for testing can be considered to be a perfect gas, 
which may have not been considered in those calculations. 
  This proposal up-dates the original calculations for relief valve capacity by incorporating the specific physical properties 
of both propane and butane and by basing the calculations upon the sonic velocity of both the protected medium and air.   
 
  In addition, this proposal would revise the rate of heat input from “total surface area” to the more realistic “wetted 
surface area.”  This would make NFPA 58 consistent with NFPA 30 (see  22.7.3.3 ). 
 
  In addition, this proposal would reduce the required relieving capacity of mounded tanks to a more realistic value of 10% 
of that required for aboveground tanks, because they are not subject to fire exposure, and therefore do not need relief 
valves to relieve overpressure due to fire exposure. 
 

                                                           
1 Campbell’s Tariff No.8 



  The proposed changes incorporated within this proposal will not affect any existing ASME containers but it will, in some 
cases, result in a reduced relief valve size for some large and higher pressure containers, while making the sizing 
procedures technically correct. 
 
Emergency Nature: The paper “Relief Valve Sizing,” which is attached, has shown that the relief valve sizing criteria of 
“CFM air = 53.632A0.82 ” could be considered to be inadequate by the revised calculations for many existing LP-Gas 
containers.  This could prove to be very onerous for many of the very large containers (i.e., 20,000 gallons or more) 
because the present container entries would have to either enlarged or increased in number, both of which would require 
taking the container out of service and subsequently prequalifying the container under ASME rules, In addition, larger 
relief valves to meet the requirements are not currently available. 
  The proposal would change the definition of “A” in sizing criteria from “total surface area of the container” to “wetted 
surface area of the container.” This change makes perfect sense because it is only the wetted surface that provides heat to 
the contained product during fire exposure.  Such a change is consistent with NFPA 30 as well as API’s “Recommended 
Practice 521” and it does not denigrate the safety of LP-Gas containers, while it provides a safe and reasonable solution to 
the potential dilemma presented by the revised calculation procedures for relief valve sizing. 
 


