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521 4th - March 
1997

2.3.4 521-I-07/03 Background:  The paragraph 2.3.4 Check valve Malfunction says "...In these cases, 
one should consider providing a secondary device to minimize the potential for 
reversal of flow. ....". Should I understand the meaning "minimize" as "avoid" ?

Experience has shown that a single check valve is not an effective means for 
preventing overpressure by reverse flow from a high-pressure source. 
Experience has also shown that when properly inspected and maintained 
series check valves are sufficient to eliminate significant reverse flow. 
However, some check valve seat leakage may still occur.  The user needs to 
determine if this leakage is significant to warrant additional protection 
measure such as isolation valves.

521 4th - March 
1997

3.1 521-I-09/03 Do relief valves sized in accordance with Table 2 need to be sized for full flow? Table 2 provides a general listing of possible overpressure scenarios and the 
basis for determining relief loads. Ultimately, the user needs to define which 
overpressure scenario from Table 2 is applicable to specific equipment, as 
well as the flow rate for sizing the relief device.

521 4th - March 
1997

3.15.1.1 521-I-04/04 Section 3.15.1.1 indicates that portions higher than 25 ft are normally excluded from 
effect of fire on the wetted surface of a vessel. On the other hand, in 3.15.1.2, on the 
effect of fire on the unwetted surface of a vessel, height limitation is not mentioned. 
However, with the same concept as the wetted surface area, I understand that if a 
vessel containing vapor is elevated higher than 25 ft above the source of flame, the 
effect of fire on the unwetted surface of the vessel is not necessarily considered. 
Could you please advise whether my understanding is correct or not?

Neither the wetted or the unwetted surfaces of equipment higher than 25 ft 
(7.6 m) above the surface of the pool fire is normally included when 
determining relief load. An exception would be spheres (see Table 4 in the 4th 
Edition of API RP 521) where, at a minimum, the entire bottom hemisphere is 
considered.

521 4th - March 
1997

3.15.1.2 521-I-02/02 Should the heat load from the fire be considered when designing a vapor 
depressuring system for a dense phase fluid.

The heat input from the fire is generally ignored when designing vapor 
depressuring systems for vessels containing gases or dense phase fluids 
(i.e., fluids above the thermodynamic critical pressure). 

The user may choose to consider the additional contribution of fire heat load 
during depressuring by, for example, the use of Equation 8.

521 4th - March 
1997

3.15.2  
Table 5

521-I-08/03 Background:  Does Table 5 apply to atmospheric solvent storage tanks in the case 
of fire engulfment?

No, API RP-521 scope is pressurized equipment (design pressure of > 15 
psig (1.03 barg)).  Atmospheric storage tanks are covered in API Standard 
2000, 5th Edition, April 1998. Table 4A and 4B provide environment factors 
for insulation as well as grading (i.e., impoundment away from the tank).

521 4th - March 
1997

3.15.3.1 521-I-03/04 Background:  I am trying to estimate the relieving load from a vessel exposed to 
external fire.  This particular vessel is liquid filled and the relieving conditions are in 
the supercritical region (that is, the pressure relieve valve has a set pressure above 
the fluid's critical pressure).

Question 1:  Section 3.15.3.1 states that the “rate of vapor discharge depends only 
on the rate at which the fluid will expand as a result of the heat input.” Could you 
please clarify the meaning of this statement?

Question 2:  Is it still valid to use a latent heat of vaporization of 50 BTU/hr for 
purposes of estimating the vapor load?

Reply 1:  When pressure relieving conditions are above the critical point, the 
rate of vapor discharge depends only on the rate at which the fluid will expand 
as a result of the heat input because a phase change does not occur.

Reply 2:  The appropriate application of various assumptions and 
methodologies regarding transient behavior of the system, and selection of 
device sizing calculations is left to the user’s judgment.

521 4th - March 
1997

3.15.3.2 521-I-06/02 Background:  Where does API 521 recommend sizing the pressure safety valve for 
two-phase relief in a fire case? 

Experience has shown that for typical processes, two-phase relief device 
sizing is not normally required for the fire case provided that the relief device 
is located in the vapor space or on the top of the vessel.  Two-phase relief 
device sizing should be considered for fire cases involving unusually foamy 
materials or reactive chemicals.
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521 4th - March 
1997

3.18.2 521-I-04/00 
521-I-05/02

Background:  The argument for applying the two-thirds rule in API 521 is that the 
equipment hydrostatic test pressure is 150 percent of the design pressure. ASME 
VIII Div. 1 section UG-99 edition 1998 with 1999 addenda have now changed the 
required hydrostatic test pressure from the 150 percent to 130 percent. We 
therefore assume that the 150 percent in section 3.18.2 of API 521 now must be read 
as 130 percent, meaning that pressure relief for tube rupture now must be provided 
when the design pressure of the low pressure system multiplied with 1.3 is lesser 
than the design pressure of the high pressure system. Please inform if this 
assumption is correct. Can the "old" two- thirds rule still be applied If we continue 
to test the low pressure side (and low pressure system) with a hydrostatic pressure 
of 1.5 time the design pressure?

API RP-521, 4th Edition, March 1997, paragraph 3.18.2 indicates that 
“complete tube failure is not a viable contingency when the design pressure of 
the low pressure side is equal to or greater than two-thirds of the design 
pressure of the high pressure side.” In general, failure of the low pressure 
side would not be expected provided a tube failure does not cause the low 
pressure side to exceed it’s hydrostatic test pressure.  The two-thirds rule 
assumes the low pressure side test pressure was 150 percent of the design 
pressure.  A more general guidance would be to consider a tube failure if the 
test pressure of the low pressure system (heat exchanger and piping) can be 
exceeded.

521 4th - March 
1997

3.19 521-I-02/04 Background:  My company is working on the construction of a gas plant. There is 
an existing finger-type slug catcher in the inlet section of this plant that receives a 
three-phase gas stream from a 30-inch pipeline. This slug catcher has been 
designed based on ASME B31.8 but its design pressure is different with the 
incoming pipeline. I have the following question regarding of depressurization 
system for this part of the plant. 

Question:  Is there any requirement to depressurize this system in case of fire 
detection? If yes, please let me know if the criteria are based on API 521, Section 
3 19 or are there other criteria for this case?

API 521 does not provide depressurization guidance for specific types of 
equipment or vessels. It is up to the user to define what equipment is 
depressured.

521 4th - March 
1997

3.19.1 521-I-01/01 Background:  The wording in Section 3.19.1 appears to make a differentiation 
between a fire depressuring scenario and a process upset depressuring scenario.  
This wording is repeated in the second paragraph with respect to depressuring 
thick-wall vessels to 50%.  In the fifth paragraph, however, it appears that when a 
fire is controlling, API recommends the depressuring of all vessels (including thick 
wall vessels) to 100 lbf/in.2 gauge (690 kPa) of 50% of the vessel design pressure, 
whichever is lower, in 15 minutes.

Question:  Does emergency depressuring only apply to systems greater than 250 
lbf/in.2 (1724 kPa) with a vessel wall thickness greater than 1 in. (25 mm), or can it 
be used to depressure any system?

Reply:  Equipment operating below 250 lbf/in.2 (1724 kPa) may not 
necessarily need emergency depressuring since the consequences of 
equipment failure due to fire exposure would be less than that for larger high-
pressure equipment.

The statement “where fire is controlling” is intended to separate those 
applications where there are no reactive hazards.  If there is a reactive hazard 
that can cause loss of containment due to over-temperature, then emergency 
depressuring valves may be appropriate for equipment designed for any 
range of pressures or services.

 For equipment below 250 lbf/in.2 (1724 kPa) in light hydrocarbon service, 
emergency depressuring may be provided.  One of the original intents was to 
provide emergency depressuring LPG vessels to prevent BLEVE during fire 
exposure.  Generally, systems in LPG service will have a design pressure of 
250 lbf/in.2 (1724 kPa) or less.  Consequently, the plate thickness is often less 
than one inch.  As stated in 3.19.1, a greater depressuring rate may be 
required for vessels with wall thicknesses less than one inch.  This implies 
that depressuring 
to 100 psig is not a requirement for the higher pressure 
applications.
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521 4th - March 
1997

3.19.1 521-I-02/00
521-I-01/01

Background:  The wording in Section 3.19.1 appears to make a differentiation 
between a fire depressuring scenario and a process upset depressuring scenario.  
This wording is repeated in the second paragraph with respect to depressuring 
thick-wall vessels to 50%.  In the fifth paragraph, however, it appears that when a 
fire is controlling, API recommends the depressuring of all vessels (including thick 
wall vessels) to 100 lbf/in.2 gauge (690 kPa) of 50% of the vessel design pressure, 
whichever is lower, in 15 minutes.

Question:  Does emergency depressuring only apply to systems greater than 250 
lbf/in.2 (1724 kPa) with a vessel wall thickness greater than 1 in. (25 mm), or can it 
be used to depressure any system?

Equipment operating below 250 lbf/in.2 (1724 kPa) may not necessarily need 
emergency depressuring since the consequences of equipment failure due to 
fire exposure would be less than that for larger high-pressure equipment.

The statement “where fire is controlling” is intended to separate those 
applications where there are no reactive hazards.  If there is a reactive hazard 
that can cause loss of containment due to over-temperature, then emergency 
depressuring valves may be appropriate for equipment designed for any 
range of pressures or services.

For equipment below 250 lbf/in.2 (1724 kPa) in light hydrocarbon service, 
emergency depressuring may be provided.  One of the original intents was to 
provide emergency depressuring LPG vessels to prevent BLEVE during fire 
exposure.  Generally, systems in LPG service will have a design pressure of 
250 lbf/in.2 (1724 kPa) or less.  Consequently, the plate thickness is often less 
than one inch.  As stated in 3.19.1, a greater depressuring rate may be 
required for vessels with wall thicknesses less than one inch.  This implies 
that depressuring 
to 100 psig is not a requirement for the higher pressure 
applications.

521 4th - March 
1997

5,4,1,3,1 521-I-01/00 Background: API 521, para 5.4.1.3.1 (3rd & 4th): can you give a definition (example) 
of "lateral". "Tailpipe" is obvious I believe but "lateral" is not (to me at any rate). 
(There are also the main header and unit headers and sub-headers going 
backwards from the flare into towards the protected equipment.)

A lateral is defined as the section of pipe from single source relief device(s) 
outlet flange(s) downstream to a header connection where relief devices from 
other sources are tied-in.  In other words, the relief flow in a lateral will always 
be from a single source.  In contrast, the relief flow in a header can be from 
either a single or multiple sources simultaneously.

521 4th - March 
1997

5.2.3 521-I-05/00 
521-I-06/00

Background:  Section 5.2.3 states: “The maximum load from an open depressing 
valve normally corresponds to the flow capacity of the valve at the maximum 
pressure of the protected equipment; this may be the maximum accumulated 
pressure of the equipment”.

Question1:  Is the maximum load calculation based on the maximum operating 
pressure or on the design pressure? 

Question 2:  "maximum pressure" reported in Sect. 5.2.3 of RP 521 at the 4th line of 
the first paragraph

The flow rate through the depressuring valve should be based on the 
expected pressure upstream of the depressuring valve.  Typically, this would 
be the maximum normal operating pressure.  A higher pressure (e.g., design 
pressure or maximum accumulated pressure) may be used depending upon 
the scenario, the rate of pressure rise, and the rate at which the depressuring 
valve is opened.

521 4th - March 
1997

5.4.1.3 521-I-03/00 Background:  When relieving vessels containing water-wet propane liquid relieving 
to the flare header, the temperature of the fluid may decrease to -44 deg F (below 
ice point and hydrate point). Could the hydrate or ice formation be significant 
enough to impede relief or would the water and/or hydrate be atomized as it is 
formed and not impede relief?

API 521 does not have specific guidelines for measures to prevent potential 
plugging at the outlet of a relief valve in wet liquid propane service. Good 
engineering practice should include a design which minimizes the potential 
relief of wet liquid propane, through limiting the services where wet propane is 
present in a liquid filled system subject to pressure relief, overfilling protection 
for partially filled equipment, and design of liquid filled system so that the relief 
valve setting is above the highest hydraulic pressure possible during 
operation.
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521 4th - March 
1997

5.4.1.3.1 521-I-01/02 Should the pressure relief valve’s rated capacity or the required capacity be used 
when determining the outlet piping backpressure?

The rated capacity of the pressure relief valve (not the actual capacity) should 
be used to size the tailpipe and the laterals in the discharge line of the 
pressure relief device. Common header systems should use the cumulative 
required capacities of all devices that may reasonably be expected to 
discharge simultaneously in a single overpressure event (see 5.4.1.3.1)  

A lateral is defined as the section of pipe from single source relief device(s) 
outlet flange(s) downstream to a header connection where relief devices from 
other sources are tied-in. In other words, the relief flow in a lateral will always 
be from a single source.  In contrast, the relief flow in a header can be from 
either a single or multiple sources simultaneously.

521 4th - March 
1997

5.4.2.1 521-I-07/00 Background:  Have any studies been performed in regards to the shearing effects 
of liquids through the flare knockout drum nozzle?  For example, if a flare knockout 
drum is sized to remove liquid particles between 300 and 500 microns, this vessel 
would be too small if the nozzles shear the liquids to particle sizes of about 20 
microns.

Even though the nozzle may produce fine particles, these particles can 
coalesce/agglomerate through impacts with the walls of the knock out drum to 
make larger particles. Whether the liquid droplets are either smaller than 300 
microns to start with or are sheared through the knock out drum nozzle to 
sizes smaller than 300 microns, they will not adversely affect flare 
performance or safety if the mass flux and thermal radiation values are within 
the flare design range since the flare can handle small liquid droplets.  There 
is a potential for increased thermal radiation fluxes and smoking potential but 
the effect should be small.

521 4th - March 
1997

5.4.2.1 521-I-04/02 Background:  What basis for the 300-600 micron droplet design criteria for flare 
knockout  drums?  What are the consequences if the droplet sizes increase above 
the recommended value?  Does this criteria apply to all types of flares? 

The recommended droplet size of 300 to 600 microns is based on experience 
with pipe flares.  Droplets of smaller size would behave similar to combustion 
of gas. Droplets of larger size can result in incomplete combustion with 
excessive smoking, possible “burning rain”, and even flame-out. Because 
some types of flares can accommodate larger droplets of combustible liquids, 
the vendor should always be consulted regarding the adequacy of a specific 
flare in burning liquids.

521 4th - March 
1997

5.4.4.3 521-I-02/01 In Section 5.4.4.3, is the noise level calculation in Equation 58 based on the 
turbulent mixing noise associated with the pressure relief valve discharge pipe exit 
to atmosphere and/or from the pressure relief valve?

The noise level (sound power level) expressed by Equation 58 is for either the 
noise due to flow across the pressure relief valve or the noise generated by 
flow across the discharge pipe outlet wherever the final discharge point is to 
atmosphere.

521 4th - March 
1997

5.4.4.3 
Figure 23

521-I-10/03 Background: I have a case where the PR is about 1.0. Can I extrapolate Figure 23? No. The noise calculations presented in Figure 23 are for noise generated 
during critical flow, and is not intended for use when the flow is not choked, 
nor should it be extrapolated beyond the values presented.  As the pressure 
ratio is defined as the absolute static pressure upstream from the restriction 
(e.g., pressure relief valve nozzle) divided by the absolute pressure 
downstream of the restriction while relieving, a pressure ratio of 1 would 
indicate the pressures upstream and downstream of the choking plane are 
equivalent, which is not physically possible; therefore, it is not presented in the 
Figure.

521 4th - March 
1997

Appendix B 521-I-03/02 Is it the intent of Appendix B to allow the process designer to use a single relief 
device to protect a system of vessels and still comply with ASME pressure vessel 
code?

Yes, provided all of the criteria in B.1 are met.
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521 4th - March 
1997

B.3 521-I-12/03 Background:  API 521, Section B.1 states, “In some cases, a single pressure relief 
device may be desirable to protect several equipment components . . .” One of the 
four criteria to be satisfied is that “no means can exist for blocking any of the 
equipment components being protected from the installation of the single pressure 
relief device unless closure of these valves is positively controlled as described in 
API Recommended Practice 520, Part II, Section 2.3 and Section 4.”

Question:  Can we provide “locked open” or “car-sealed open” valves in the 
interconnecting piping between the equipment components protected by a single 
relief device?  Others are interpreting that B.1 only refers to the block valve in the 
inlet of pressure relief device, i.e., between equipment and pressure relief device, 
and that no valves should be provided in the interconnecting piping between 
vessels even if the valves are of “car-sealed open” design.

It is up to the user to determine whether to use a single relief device to protect 
multiple equipment items (reference ASME Section VIII, Division 1 on when it 
is allowed).  If the user so chooses, then Appendix B of API 521 provides 
guidance.

521 4th - March 
1997

B.3 521-I-13/03 Background:  When a single pressure relief valve protects a reaction section, it is 
stated in par. B.3c that the set pressure should be 105% of the settling-out pressure 
of the section, in case of compressor failure. This 5% pressure differential is also 
required with a pilot-operated relief valve. 

Question:  Is it acceptable, from a safety viewpoint, to set the set pressure of a pilot-
operated relief valve at 100% of the settling-out pressure?

Appendix B offers an example of a single relief valve protecting several 
equipment components. Section B.3c. provides guidance on the appropriate 
minimum vessel design pressure relative to compressor settle-out pressure.  
It does not unconditionally provide guidance on the relief device set point. 
Relief device set point requirements are specified elsewhere in ASME Section 
VIII, Division I, Paragraph UG-134. RP 521, Section B.3.c. recommends the 
design pressure of the HP separator to be selected at least 105% of the settle-
out pressure to minimize unnecessary flaring during compressor trips or 
shutdowns. The relief valve is usually set at design pressure but consideration 
should be given to proper blowdown.

521 4th - March 
1997

General 521-I-01/04 Are there any API guidelines on minimum volumes or materials that would allow 
exclusions to relief cases?

No, API 521 does not have any minimum volume requirements as to when to 
exclude an overpressure scenario.

521 5th - Jan 
2007

5.15.4.3 521-I-07/07 Is it necessary to install a relief valve for the FIRE case in a heat exchanger? If the 
fire scenario is considered for a shell and tube heat exchanger full of liquid should 
we size the safety valve based on single or two phase equations? As stated in API 
Std. 521 5th Edition: “ With the exception of foamy fluids, reactive systems and 
narrow-flow passages (such as vessel jackets), this mixed-phase condition is 
usually neglected during sizing and selecting of the pressure-relief device.”. We 
don’t know if a heat exchanger shell with some baffles and tubes inside could be 
interpreted as a “narrow passage” according to API paragraph above. 

It is up to the user to determine whether the internals within the shell-and-tube 
heat exchanger would result in two phase relief in a fire. References cited in 
Section 5.15.4.4 provide additional details and considerations on two phase 
relief in a fire.
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521 5th - Jan 
2007

5.15.7.4 521-I-03/07 Background:  The API 521 5th edition section 5.15.7.4 about fire relief calculations for 
liquid air coolers indicates the use of Equations (6) and (7) with applying an exponent 
of 1.0 to the wetted area term. Now when applying this rule we discovered a 
significant difference in the result depending on the selection of the units, either SI or 
USC. The root cause of the difference appears to be in the constants C1 and C1, 
which have a different dimension when the exponent applied to the "total wetted 
surface" is changed from 0.82 to 1.0.  Assuming that the equations (6) and (7) were 
originally established in USC units, the constants C1=21 000 and C2=34 500 in USC 
units could still be correct when applying an exponent of 1.0 to the wetted area term.   
However in SI units these constants would be C1=66 200 (as opposed to 43 200) and 
C2=108 800 (as opposed to 70 900) when applying an exponent of 1.0 to the wetted 
area term as per section 5.15.7.4.  Applying the same constants C1 and C2 would 
result in a significant difference in the calculated Total heat absorption depending on 
the selected units.  QUESTION: Please confirm the values for C1 and C2 for use in the 
section 5.15.7.4 calculation with Equations (6) and (7) for both units.

In your inquiry (see attached) you requested clarification of API STD-521, 5th 
Edition, January 2007, Section 5.15.7.4 as to what constants should be used 
in Equations (6) and (7) when applying to liquid filled air coolers using SI units 
instead of USC units.  You have noted correctly that the equations were 
originally derived in USC units. When applying Equations (6) and (7) in 
section 5.15.7.4 with SI units, the correct values of C1 and C2 are 66300 and 
108900, respectively.  When applying these equations in USC units, the 
correct values of C1 and C2 are 21000 and 34500, respectively. 

An Addendum was issued noting this correction along with several unrelated 
additions to the January 2007 5th edition. This is the basis for API 521 5th 
Edition (includes errata June 2007) Addendum, April 2008.

521 5th - Jan 
2007

5.15.7.5 521-I-04/07 Question 1:  Is 5.15.7.5 recommending that, in general, air coolers should not be 
located near equipment containing flammable liquids?

Question 2:  If it is not practical to locate air coolers away from equipment 
containing flammable equipment, are there any qualifications that could help us 
eliminate the need for providing a deluge system?

Reply 1:  Yes, however, 5.15.7.5 does not require the use of a deluge system 
for fire exposure to a liquid filled air cooler located above process equipment. 
A deluge system is one option to mitigate the potential consequences. It is up 
to the user to evaluate the risks involved in a particular application. The 
alternatives listed in Section 5.15.7.5 are typical ways to mitigate the 
consequences.

Reply 2:  See Reply 1.

521 5th - Jan 
2007

5.19.2 521-I-06/07 If the design of my system meets the criteria of 5.19.2 (low pressure side test 
pressure at least as high as high pressure side design pressure), do I still have to 
protect against possible transient effects in case the design pressure difference 
between the two side is more than 70 bar?

No. Pressure relief for transient effects of tube rupture is not required where 
the corrected hydrotest pressure of the low pressure side (including upstream 
and downstream equipment) is equal to or greater than the design pressure of 
the high pressure side of the exchanger.  See 4.2.2 for additional guidance as 
to whether a different pressure than the corrected hydrotest is used.

521 5th - Jan 
2007

5.19.3 521-I-02/07 Section 5.19.3 states "The tube failure is assumed to occur at the back side of the 
tubesheet".  The statement implies to only consider a tube break at the tubesheet 
(i.e., the most appropriate place for shell-side pressure relief is close to the 
tubesheet).  This would not be the most appropriate location for relief if a tube were 
to break at the opposite end of the exchanger. Is this purely for the determination of 
the relief rate? 

The Section 5.19.3 statement "The tube failure is assumed to occur at the 
back side of the tubesheet" is for determination of the relief capacity only. 
Section 5.19.5 addresses location of the relief device. 

521 5th - Jan 
2007

5.19.3 521-I-01/07 Section 5.19.3 a) states that “the tube failure is assumed to occur at the back side 
of the tubesheet.” The statement appears to only consider a tube break at the 
tubesheet, i.e. the most appropriate place for shell-side pressure relief device is 
close to the tubesheet. However, this would not be the most appropriate location 
for relief if a tube were to break at the opposite end of the exchanger. Is this purely 
for the determination of the relief rate? 

No, this statement is for determination of the relief capacity only. Section 
5.19.5 addresses location of the relief device.

521 5th - Jan 
2007

5.20.1 521-I-01/06 Are the depressuring criteria in 5.20.1 only applicable to pool fires? Yes.

521 5th - Jan 
2007

6.4.2.3.3 
Table 10

521-I-05/07 In Table 10, methane data is give for burner diameters up to 8.40 cm while Natural 
Gas data is given for burner diameters of 20.3 and 40.6 cm. Is the Natural Gas data 
actually for methane or was all of the data for methane derived from working with 
natural gas with a methane content of 95%? 

The “Methane” data in table 10 were obtained using pure (100%) methane 
while the “Natural Gas” data were obtained using a gas containing 95% 
methane.
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521 5th - Jan 
2007

6.4.3.2.4 521-I-08/07 What is the minimum required air pressure for smokeless flare tip design? What 
should be the reference and limit for design?

The air requirements to achieve smokeless combustion can vary between 
manufacturers and between types of flare tips. The 686 kPa (100 psi) air 
supply pressure is a typical value although the manufacturer for the specific 
flare tip and service should be consulted to determine the appropriate air 
supply conditions for their tip.

521 5th - Jan 
2007

7.3.1.3 521-I-01/07 Referring to 7.3.1.3, can the Mach number be allowed to reach 1.0 in the disposal 
system piping?

The calculation check for Mach number is for the pressure discontinuity that 
results from critical flow though a piping section or piping component, and the 
effect of this on the overall disposal system pressure drop. API 521, 5th 
Edition, does not currently provide specific recommendations for maximum 
velocities for tail pipes and flare headers, although many companies have 
such standards. This topic will be considered for the next edition of the 
standard.

521 5th - Jan 
2007

7.3.2.1.2 
Equation 38 

and 39

Errata In API-521 Jan 2007, equation 38 and 39 (pg 117), should there be a "rhov" (vapor 
density) multiplier in the numerator on right hand side (RHS) of the equations?

Yes. An errata was issued and this was corrected in the 2008 Amendment

521 5th - Jan 
2007

7.3.4.3.1 
7.3.4.3.2 
7.3.4.3.3

521-A1-
2009-3

Question 1. Equation (67) reads like L100=L+10*lg(0.5*qm*c^2). Description under 
the equation says L is from Figure 18. The description and the title under Figure 18 
on page 135 say this figure to be for L100 rather than L. After circulation reference 
equation 67 becomes useless.

Question 2. Under Figure 18, X=PR, say PR=P1/P2, “PR is the pressure ratio and is 
defined as the absolute static pressure upstream from the restriction (e.g. pressure-
relief valve nozzle) divided by the absolute pressure downstream the restriction 
while relieving.” If I have a relief valve (PSV) with inlet and outlet piping reliving to 
atmosphere, does the upstream pressure P1 mean the set pressure, relieving 
pressure (with 10% allowable accumulation), or critical pressure at the nozzle, or 
the relieving pressure less than the pressure drop of PSV inlet piping? Does the 
downstream pressure mean atmosphere pressure or the pressure immediate 
downstream of the nozzle (atmosphere pressure plus PSV outlet pressure drop).

Question 3. In the examples in Sections 7.3.4.3.2 and 7.3.4.3.3, PR=48/16=3 appears 
in the two sections without units and descriptions of what these number stand for. 
Can you give me detail descriptions of what 48 and 16 exactly stand for and what 
units they are? Because the units are different in the two sections, at least the 
numbers should be different, even though the ratio may be the same.

Response to question 1: Figure 18 has an error. Replace the “Y” definition in 
the Figure’s Key with: “sound pressure level, L = L30(100) – 10 lg(0.5 qm • 
c^2), decibels”

Response to question 2: In the case of calculations involving pressure-
relieving devices, the upstream pressure should be the inlet pressure to the 
relief device during the relieving event.  The downstream, pressure should be 
atmospheric pressure when venting to atmosphere while the backpressure at 
the pressure-relief valve should be used when discharging to flare.

Response to question 3: The original equation was based on an example 
involving a relieving pressure of 48 psia and a downstream of 16 psia, instead 
of bar pressure. Units are in absolute pressure and they cancel out in the 
example given. 

521 5th - Jan 
2007

Various Errata Errors in equations 8, 9, 10, 11, 38, 39; Figures 1 and A.1; sections 7.3.1.3.4 and 
7.3.4.3.3.

An errata pertaining to the January 2007 5th edition was issued on June 21, 
2007 and is available on the API website.

521 5th,  
Addendum -
April 2008

3.41 Errata In the definition of lateral, should the word “downstream” be “upstream”? Yes

521 5th,  
Addendum -
April 2008

5.15.1.1 – 
TABLE 5

521-A1-
2009-2

Background: In case of external fire surrounding a fractionating column, the 
inventory of liquid and its composition determines the relief load. Table 5 gives a 
guideline on the inventory of liquid at the column bottom but nothing mentioned 
about the composition of the liquid, considering the fact that the inventory is a 
homogenous mixture of column bottom liquid plus hold up liquid of all the trays.

Question:  What would the resultant composition of liquid at the fractionating 
column bottom be during an external fire?

It is up to the User to determine the composition based on the specific fire 
scenario and equipment configuration.
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521 5th,  
Addendum -
April 2008

5.15.2.2.1 521-A1-
2009-6

In 5.15.2.2.1 there are 2 "C factors" listed for Q "total heat absorption input from a 
fire": C1 = 21000 (USC units) to be used when there are prompt firefighting efforts 
and drainage away from vessels and C2 = 34500 (USC units) to be used where 
adequate drainage and firefighting equipment do not exist. The heat absorbed by a 
fire should be the same value regardless of drainage / firefighting equipment and 
that "time that the heat is being absorbed by the fire" would be the variable affected 
by the available drainage / firefighting equipment. Clarify why a higher "C factor" 
needs to be used where adequate drainage and firefighting equipment do not exist.  

The effect of drainage and firefighting in reducing the heat input to equipment 
from a pool fire was determined by tests. Appendix A, Table A1, Tests 1 and 2 
are the basis. Test 1 (actually an average of 36 tests) which had inadequate 
drainage and firefighting had an average fire heat input of 30,600 BTU/h-ft2 
(96 kW/m2). In contrast, Test 2 (actually an average of 13 tests) which had 
adequate drainage and firefighting had an average fire heat input of 17,400 
BTU/h-ft2 (55 kW/m2).  The ratio of the fire heat inputs is 17,400 / 30,600 = 
0.6 which is the ratio of the constants C1 / C2 in 5.15.2.2.2.

521 5th,  
Addendum -
April 2008

5.15.2.2.2 
Equation 10

Errata The “k” value is defined to be taken at relieving condition(i.e., real gas condition at 
relief temperature and relief pressure). This is inconsistent with the same equation 
in API-520 which is defined to be taken as an ideal gas at relieving temperature. 
Which is correct?

The specific heat ratio, k, should be taken as an ideal gas (atmospheric 
pressure) but at relieving temperature.

521 5th,  
Addendum -
April 2008

5.15.3.4 521-A1-
2011-1

If nucleated boiling of a hydrocarbon (oil) - water mixture occurs in a fire case, the 
water vapor would form bubbles up through the hydrocarbon layer and could tend 
to generate intense foaming.  Should the relief valves be sized for the two phase 
relief of the hydrocarbon foam entrained with water vapor?

The user should consult the cited references for further guidance.

521 5th,  
Addendum -
April 2008

5.15.5.2 521-A1-
2010-1

Table 7 lists the thermal conductivity values for typical thermal insulations. Are all 
the insulating materials listed in this table are capable of withstanding an exposure 
temperature of 900 deg C for up to 2 hours? 

The user should consult with the insulation material supplier as to the actual 
temperature limits for the insulation material

521 5th,  
Addendum -
April 2008

5.20 521-A1-
2012-1

Many engineers keep stating that the emergency depressuring system shall be 
designed to depressure the facilities to 50% of its design pressure or 6.9 barg 
within 15 minutes, whichever is lower. Should a depressuring system be designed 
such that the stress resulting from internal pressure shall always be below the 
rupture stress (including the fire scenario)?

Because of the many different types of applications, API 521 Std. can only 
provide general guidance. It is up to the User to determine the design basis of 
the depressuring system for their specific application.

521 5th,  
Addendum -
April 2008

5.20 521-A1-
2012-2

There is an existing finger-type slug catcher in the inlet section of a gas plant that 
receives a three-phase gas stream from a 30-inch pipeline. This slug catcher has 
been designed based on ASME B31.8 but its design pressure is different with the 
incoming pipeline. Is there any requirement to depressurize this system in case of 
fire detection?

It is up to the User to determine not only which equipment is included in the 
depressuring system, if any, but also the design of the depressuring system 
including activation method(s), depressuring rates, etc.

521 5th,  
Addendum -
April 2008

5.5.15.2 521-2009-1 Can full or partial insulation credit be taken in accordance with equation 13 if it can 
be demonstrated that the insulation material integrity and temperature resistance 
are maintained per requirements in 5.15.5.2 (i.e., not dislodged by high-pressure 
water stream and withstand an exposure temperature of 900 degrees C for 2 hours), 
but the jacket integrity is compromised?

Yes

521 5th,  
Addendum -
April 2008

5.5.2.2.2 521-A1-
2009-1

There are three questions concerning a scenario where a pool fire exposes a vessel 
that only contains gas. 

Question 1: If the fire temperature Tf is equated to T1 in equation 11 and the 
calculated vessel pressure P1 does not exceed the vessel design pressure does a 
pool fire need to be considered as a pressure relief design scenario?

Question 2: Does reference [50] provide derivations for equations 8 and 9?

Question 3: Is the fire heat flux based on empirical heat transfer coefficients in 
equations 8 and 9?

Response to question 1: No

Response to question 2: Yes

Response to question 3: Yes

521 5th,  
Addendum -
April 2008

6.4.2.3 521-A1-
2011-3

What should be the correct approach (should solar radiation be considered in 
mentioned limits or not) for Designing a flare Stack or while debottlenecking for the 
expansion case? Can approach be different in both scenarios?

Section 6.4.2.3.1 provides guidance to determine if solar radiation needs to be 
considered in flare stack design or debottlenecking cases. It is up to the user 
to decide if inclusion of solar radiation is appropriate.
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521 5th,  
Addendum -
April 2008

6.4.3.2.4 521-A1-
2009-4

Clause 6.4.3.2.4 "Flare System Designs" states "The air is usually provided at a 
gauge pressure of 689 kPa (100 psi) and the mass quantity required is 
approximately 200 % greater than required by steam, since the compressed air 
does not produce the water-gas shift reaction that occurs with steam. " Should the 
200% be 20% as in the previous edition?

Yes

521 5th,  
Addendum -
April 2008

6.4.3.2.8 Errata The heating value 74.5 MJ/m3 does not correspond to 200 BTU/scf nor does 112 
MJ/m3 correspond with 300 BTU/scf. Should these be 7.45 MJ/m3 & 11.2 MJ/m3 for 
200 and 300 BTU/scf, respectively?

Yes. The incorrect conversion factor came from API MPMS Chapter 15 
[“Manual of Petroleum Measurement Standards Chapter 15—Guidelines for 
the Use of the International System of Units (SI) in the Petroleum and Allied 
Industries Measurement Coordination FORMERLY API PUBLICATION 2564 
THIRD EDITION, DECEMBER 2001”], page 15 which incorrectly shows the 
conversion is BTU/ft^3 * 0.3725895 = MJ/m^3

521 5th,  
Addendum -
April 2008

7.3.1.3.3 
Equation 27-

30

521-A1-
2010-2

In equation (28) the expression with exponent 0.5 has   Z T / M. Same equation in 
1997 edition uses different symbols for a few variables. However, the expression 
with exponent 0.5 contains Z T / (k M) where k = ratio of specific heats.  Which one 
of these two equations is correct?

The current 5th edition’s equation 28 is an isothermal flow method which does 
not depend upon the specific heat ratio (k) because, by definition, k=1 for the 
isothermal flow method. These flow equations were first introduced in the 4th 
edition (1997).  The introductory paragraph (5.4.1.3.2 of the 4th edition) 
discusses two methods - the isothermal flow method and the adiabatic flow 
method.  The error occurred whereby equations 21 and 22 were based on the 
isothermal method (no k factor) while equations 23 through 26 were based on 
the adiabatic method (includes the k factor).  Because the conventional 
method is to use the isothermal approach, only the isothermal method was 
brought into the 5th edition where the k factor was removed from the 5th 
edition’s equations (27 through 30).

521 5th,  
Addendum -
April 2008

7.3.1.3.3 
Figure 14

521-A1-
2008-3

Should the Y axis in Figure 14 be labeled "p2/p1" instead of "p1/p2"? Also, should 
the top curve in Figure 14 be labeled "0.05" instead of "0.06"?

Yes to both questions

521 5th,  
Addendum -
April 2008

7.3.2.1.2 521-A1-
2008-2

Should the Equation 38 and 39 SI units for viscosity be "millipascal-seconds" 
instead of "megapascal-seconds"?

Yes

521 5th,  
Addendum -
April 2008

7.3.2.2.4 521-I-09/07 Should the pressure in formulae (56) and (57) be expressed in absolute units? The 
relative pressure seems to be the correct parameter. 

The basis for the pressure in the equations is pressure differential, not 
absolute pressure. 

521 5th,  
Addendum -
April 2008

7.3.3.3.3 521-A1-
2009-5

Equations 59 and 61 give significantly different purge requirements when using 
100% nitrogen purge gas as an example. Equation 61 gives a purge requirement 
similar to the original Husa equation. Hence, the error appears to be in how the 
concentration is expressed in equations 59 and 60. Should the concentration Ci in 
equations 59 and 60 be expressed as a volume fraction (i.e., value between 0 and 1) 
instead of a concentration expressed as a percentage (i.e., between 0 and 100%)?

Yes


