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First Revision No. 17-NFPA 67-2014 [ New Section after 1.2 ]

1.3   Piping Installation and Maintenance.

Installation of piping systems addressed in this guide should be designed in accordance with applicable

standards, such as NFPA 54 , ASME B31.1, ASME B31.3, or ASME B31.12.

1.3.1   

There are additional standards, such as NFPA 2 , NFPA 55 , and NFPA 58 , that also include

requirements for specific gases and applications.

1.3.2   

Inadvertent formation of flammable gas mixtures during pipe cleaning and purging can be prevented by

following the planning and procedures described in NFPA 56 .

Submitter Information Verification

Submitter Full Name: [ Not Specified ]

Organization: [ Not Specified ]

Street Address:

City:

State:

Zip:

Submittal Date: Mon May 19 14:19:53 EDT 2014

Committee Statement

Committee

Statement:

 This new section addresses design of piping systems that are outside the scope this

guide.

Response Message:

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

2 of 40 7/14/2014 2:01 PM



First Revision No. 1-NFPA 67-2014 [ Section No. 2.2 ]

2.2  NFPA Publications.

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 2,  Hydrogen Technologies Code, 2016  edition.

NFPA 54,  National Fuel Gas Code, 2015  edition.

NFPA 55,  Compressed Gases and Cryogenic Fluids Code, 2016  edition.
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2.3.2   ASME Publications.
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First Revision No. 2-NFPA 67-2014 [ Section No. 2.3.1 ]

2.3.1  API Publications American Petroleum Institute Publications .
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First Revision No. 21-NFPA 67-2014 [ Section No. 2.4 ]

2.4  References for Extracts in Advisory Sections. (Reserved)
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First Revision No. 4-NFPA 67-2014 [ Section No. 3.3.1 ]

3.3.1  Burning Velocity, S
U

.

The rate of flame propagation relative to the velocity of the unburned gas that is ahead of it. [ 68,  2013]

Global FR-22 

3.3.1.1  Fundamental Burning Velocity, S
U

.

The burning velocity of a laminar flame under stated conditions of composition, temperature, and

pressure of the unburned gas.  [ 68,  2013]
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First Revision No. 5-NFPA 67-2014 [ Section No. 5.3.5 ]

5.3.5  

Chapman-Jouguet detonation velocities and pressures for ethylene-air mixtures are shown in Figure

5.3.5. The near-limit mixture detonation velocities are about 1500 m/s, while the near-stoichiometric

mixture detonation velocities are about 1900 m/s.

Figure 5.3.5 Chapman-Jouguet Detonation Velocities and Pressures for Ethylene-Air Mixtures.
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First Revision No. 6-NFPA 67-2014 [ Section No. 6.2.2.3 ]

6.2.2.3*   In-Line Deflagration Arrester.

A flame arrester that is capable of stopping and extinguishing a deflagration in pipes is called an in-line

deflagration arrester. Depending on the mode of installation and the objective of protection, the following

two basic situations for in-line application of the safety device can be distinguished:

(1) A deflagration in an enclosure threatens to enter a connected apparatus via a piping system that is

necessary for operation [see Figure 6.2.2.3(a)]. Flame arresters for this application are called

pre-volume flame arresters. Pre-volume flame arresters must be used, for example, at connections

between fans and vapor pumps that carry mixtures, since after ignition an unintended ignition and

propagation of combustion into a connected apparatus must be prevented.

(2) A deflagration can propagate in pipes [see Figure 6.2.2.3(b) ]. Flame arresters that stop a flame that

propagates within a pipe are called in-line deflagration arresters. Typical applications are plants in

which the connection between potential ignition sources and safety devices consists only of pipes.

Figure 6.2.2.3(a) Pre-Volume Situation.

Figure 6.2.2.3(b) In-Line Situation.
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A.6.2.2.3 

Further Additional information and application criteria for flame and detonation arresters can be 

found in Annex F of  NFPA 69, Annex F. 

 

Formatted: Font: Bold



First Revision No. 7-NFPA 67-2014 [ Section No. 6.2.2.4 ]

6.2.2.4  

Deflagration arresters are limited to a maximum pipe length between a possible ignition source and the

arrester. For that reason, it is important to know the L/D ratio for a tested in-line deflagration arrester. The

different test standards developed by USCG, FM, UL, and ISO provide application limitations for flame

arresters with respect to process pressure and temperature. If the process pressure or temperature is

outside the tested range, the device should be not be applied.

6.2.2.4.1   

Deflagration arresters are tested and listed or approved for limited L/D ratios. Deflagration arresters

installed in piping systems with piping in excess of that tested could experience a detonation rather than

a deflagration. Detonation arresters are necessary in these situations. (See Section 9.1 .)

6.2.2.5   

The different test standards developed by USCG, FM  Global , UL, and ISO provide application

limitations for flame arresters with respect to process pressure and temperature. If the process pressure

or temperature is outside the tested range, the device should be not be applied.
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First Revision No. 8-NFPA 67-2014 [ Section No. 6.2.3.6 ]

6.2.3.6  Active Devices for Explosion Isolation .

Active device(s) provide the necessary and adequate action to prevent, protect, or contain a fire or

explosion deflagration . The design and characteristic action of the device depend on the system used.

6.2.3.6.1  Chemical Isolation Barriers.

The operation principle of chemical barriers is the same as for explosion suppression systems. The

suppressant agent is dispersed into the duct in front of the flame zone. The suppressant agent interacts

with the flame, extinguishing it and thus preventing the flame from spreading into other units. The

discharge time can be very short, or it might be long, to prolong protection in the system. The chemical

barrier is typically activated at the same time as the explosion suppression system and by the same

control unit. It should be stressed that with chemical barriers some problems arise if the duct is connected

to a large vessel from which flame propagation starts. Combustion in this large volume creates a large

amount of gases that flow from the vessel through the duct. The flow can be so large that the suppressant

agent is simply swept out of the system by the flow before the flame arrives, which renders the system

ineffective. If the barrier is triggered by the pressure detector, the suppressant agent could be swept out of

the system by the induced flow. This problem can be prevented by venting the explosion, thus preventing

the formation of large amounts of gases that otherwise would flow through the duct. Another approach is

to use an additional time lag in activating the chemical barrier, which allows the gases to flow out so that

the suppressant is effectively used to extinguish the flame. In systems in which piping and ducts

interconnect various units to one another, pressure piling could cause problems due to the increased

pressures and turbulence thus generated.

6.2.3.6.1.1  

An extinguishing barrier comprises an optical flame sensor and a high rate discharge (HRD) suppressor

located downstream of the detected flame front. The effectiveness of an extinguishing barrier is based on

its ability to detect an explosion in a pipeline by means of an optical flame sensor whose tripping signal is

amplified and then very quickly actuates the HRD valves of the pressurized HRD suppressors (see

Figure 6.2.3.6.1.1 Figure 6.2.3.6.1.1 Figure 6.2.3.6.1.1Figure 6.2.3.6.2 ). If the equipment is protected by

a design measure (e.g., containment, suppression, or venting), conventional explosion pressure sensors

with correspondingly low activation pressures can also be used to initiate the triggering mechanism for the

extinguishing barrier. The extinguishing agent, preferably extinguishing powder, is discharged into the

pipeline and forms a thick blanket that extinguishes the incipient flame. This type of barrier does not

impede product throughput along the pipeline.

Figure 6.2.3.6.1.1 Schematic of Explosion Isolation with an Extinguishing Barrier.
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6.2.3.6.1.2  
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For the extinguishing barrier, the same HRD suppressors can be used as for explosion suppression. The

HRD suppressors shown in Figure 6.2.3.6.1.2(a) Figure 6.2.3.6.1.2(a) Figure 6.2.3.6.1.2(a)Figure

6.2.3.6.3(a)  and Figure 6.2.3.6.1.2(b) Figure 6.2.3.6.1.2(b) Figure 6.2.3.6.1.2(b)Figure 6.2.3.6.3(b)  are

typical examples.

Figure 6.2.3.6.1.2(a) HRD Suppressor with 20 75  mm HRD Valve.

Figure 6.2.3.6.1.2(b) HRD Suppressor with Dual 20 mm HRD Valves .

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

18 of 40 7/14/2014 2:01 PM



6.2.3.6.1.3  

There is a certain distance between the installation site of the optical sensor or detector and the

extinguishing barrier that ensures that the suppressant acts directly on the flame. The amount of

suppressant required (number of HRD suppressors) depends on the nature of the combustible material,

the nominal diameter of the protected pipeline, the flame velocity, and the maximum reduced explosion

overpressure in the vessel. Use of such barriers does not reduce the pipe cross section. The explosion

pressure is not significantly influenced by the extinguishing procedure. The strength of the piping to be

protected must therefore be matched to the expected explosion pressure or, if applicable, to the maximum

reduced explosion pressure.
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6.2.3.6.2   

An extinguishing barrier comprises an optical flame sensor and a high rate discharge (HRD) suppressor

located downstream of the detected flame front. The effectiveness of an extinguishing barrier is based

on its ability to detect an explosion in a pipeline by means of an optical flame sensor whose tripping

signal is amplified and then very quickly actuates the HRD valves of the pressurized HRD suppressors

(see Figure 6.2.3.6.2 ).  If the equipment is protected by a design measure (e.g., containment,

suppression, or venting), conventional explosion pressure sensors with correspondingly low activation

pressures can also be used to initiate the triggering mechanism for the extinguishing barrier. The

extinguishing agent, preferably extinguishing powder, is discharged into the pipeline and forms a thick

blanket that extinguishes the incipient flame. This type of barrier does not impede product throughput

along the pipeline.

Figure 6.2.3.6.2 Schematic of Explosion Isolation with an Extinguishing Barrier.
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6.2.3.6.3   
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For the extinguishing barrier, the same HRD suppressors can be used as for explosion suppression.

The HRD suppressors shown in Figure 6.2.3.6.3(a)  and Figure 6.2.3.6.3(b)  are typical examples.

Figure 6.2.3.6.3(a) HRD Suppressor with 20 mm HRD Valve.

Figure 6.2.3.6.3(b) HRD Suppressor with Dual 20 mm HRD Valves.
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6.2.3.6.4   

There is a certain distance between the installation site of the optical sensor or detector and the

extinguishing barrier that ensures that the suppressant acts directly on the flame. The amount of

suppressant required (number of HRD suppressors) depends on the nature of the combustible material,

the nominal diameter of the protected pipeline, the flame velocity, and the maximum reduced explosion

overpressure in the vessel. Use of such barriers does not reduce the pipe cross section. The explosion

pressure is not significantly influenced by the extinguishing procedure. The strength of the piping to be

protected must therefore be matched to the expected explosion pressure or, if applicable, to the

maximum reduced explosion pressure.

6.2.3.6.2  Fast-Acting Valves.

Physical barriers are fast-acting valves that provide a mechanical barrier against the flame front of an

explosion. The mechanical barrier is a fast-acting metal gate that is activated to assume a closed

position, thus blocking the cross section of a duct. The closing of the fast-acting valve is driven by

compressed gas (typically pressurized nitrogen in the range of 10 to 40 bar) or by means of an

electromagnetic valve. The action is initiated by a signal from the control unit. The closing  time strongly

depends on the diameter of the pipe and varies from 10 ms for a 50 mm diameter up to 67 ms for a

diameter of 650 mm. Such valves are suitable for process temperatures up to 200°C. Explosion isolation

valves must be sufficiently strong to withstand the high pressure of an explosion. For deflagrations starting

at or below atmospheric pressure, pressure resistance to 10 to 20 bar-g is sufficient. For detonations,

generated overpressures are so high (particularly due to reflected pressures) that application of an

isolation valve alone is not a reliable solution. However, in combination with other systems (venting,

explosion suppression) whose actions reduce the pressure reaching the valve, such a solution is

practicable (Going and Snoeys, 2002). After every action, the fast-acting valves (i.e., gate valve,

butterfly slide  valve, louver, and throttle pinch valve, float valve, and flap  valve) must be reopened. In the

case of an explosive charge or pressure-actuated valves, some parts, such as the driving force (explosive

charge or pressurized cartridge) and a shock absorber, have to be replaced. The replacement operation is

short — typically less than 1 hour. (See NFPA 69  for maintenance and additional limitations.)

6.2.3.6.2.1  

An essential characteristic of the explosion protection sliding fast-acting  valve is that, apart from

preventing propagation of flames, it also prevents propagation of the explosion pressure. Explosion

protection sliding valves have the advantage that the closing device is normally outside the pipe cross

section. Figure 6.2.3.6.2.1 Figure 6.2.3.6.2.1  shows an example of such  a sliding valve. The pipe is

completely open and can be built without pockets or dead corners, so that contaminants will not settle or

accumulate.

Figure 6.2.3.6.2.1 Schematic of Explosion Isolation with an Explosion Protection a Fast-Acting

Sliding Valve.

6.2.3.6.3   

The effectiveness of an explosion protection sliding  valve is based on its ability to detect an explosion

in a pipeline by means of an optical flame sensor whose tripping signal is amplified and then very

quickly actuates a compressed-gas-operated release mechanism that initiates the closing procedure

and closes the sliding valve . The compressed gas is supplied by pressurized HRD suppressors,

compressed air from the operating system, or by means of pressurized-gas producers. The closing

time, t
s

, depends mainly on the nominal width of the explosion protection sliding  valve and is

generally less than 50 ms. The sliding valve  can be mounted in vertical, horizontal, or sloping pipelines.
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6.2.3.6.2.2  

The effectiveness of an explosion protection sliding a fast-acting  valve is based on its ability to detect an

explosion in a pipeline by means of an optical flame sensor whose tripping signal is amplified and then

very quickly actuates a compressed-gas-operated release mechanism that initiates the closing procedure

and closes the sliding valve . The compressed gas is supplied by pressurized HRD suppressors,

compressed air from the operating system, or by means of pressurized-gas producers. The closing time,

t
s
, depends mainly on the nominal width of the explosion protection sliding fast-acting  valve and is

generally less than 50 ms. The sliding valve Some valves  can be mounted in vertical, horizontal, or

sloping pipelines.

6.2.3.6.2.3  

Between There is a minimum separation distance needed between  the location of the sensor or the

detector and the explosion protection gate valve, there is a minimum distance, which essentially fast-

acting valve to ensure the valve closes before the flame front arrives. This distance  depends on the pipe

cross section, the  explosion velocity, the  detection time, the  control delay, the  closing time, and the

explosion pressure in the upstream vessel.

6.2.3.6.3   

An essential characteristic of the explosion protection sliding  valve is that, apart from preventing

propagation of flames, it also prevents propagation of the explosion pressure.  Explosion protection

sliding valves have the advantage that the closing device is normally outside the pipe cross

section. Figure 6.2.3.6.6  shows an example of such  a sliding valve. The pipe is completely open and

can be built without pockets or dead corners, so that contaminants will not settle or accumulate.

Figure 6.2.3.6.3 Schematic of Explosion Isolation with an Explosion Protection  Sliding Valve.

6.2.3.6.3   

The effectiveness of a fast-acting valve is based on its ability to detect an explosion in a pipeline by

means of an optical flame sensor whose tripping signal is amplified and then very quickly initiates the

closing procedure. The closing time, t
s

, depends mainly on the nominal width of the fast-acting valve

and is generally less than 50 ms. Some valves can be mounted in vertical, horizontal, or sloping

pipelines.

6.2.3.6.3   

Between the location of the sensor or the detector and the explosion protection gate valve, there is a

minimum distance, which essentially depends on the pipe cross section, the explosion velocity, the

detection time, the control delay, the closing time, and the explosion pressure in the upstream vessel.
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First Revision No. 9-NFPA 67-2014 [ Section No. 7.2.1 ]

7.2.1  

The transient pressure load at a given position in the pipe has the characteristic shape shown in Figure

7.2.1 prior to any reflections from a closed valve or tube end wall. The peak pressure is effectively the CJ

pressure, and the residual pressure far behind the detonation front is the same pressure, P
3

 ≉ 0.4 P
CJ

,

shown in Figure 7.2.1. The fluctuations behind the detonation front are produced by transverse waves

propagating in a radial direction in the pipe. At longer times, when the reflected detonation wave arrives at

the same pipe location, there is a second, distinct shock wave and expansion wave, as seen in Figure

7.2.1(b) . The reflected detonation wave peak pressure is often 2 to 2.5 times the incident pressure at the

end wall and decays as it propagates back down the pipe.

Figure 7.2.1 Transient Pressure Load Due to CJ Detonation in Pipe. (Source: Shepherd,

2006 2009 )

Figure 7.2.1(b) Transient Pressure, Including Reflected Detonation Wave. (Source: Shepherd,

2006)
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7.2.2  

At longer times, when the reflected detonation wave arrives at the same pipe location, there is a second,

distinct shock wave and expansion wave, as seen in Figure 7.2.2(a)Figure 7.2.1(b) . The corresponding

transducer locations from the reference test are shown in Figure 7.2.2(b) . The reflected detonation wave

peak pressure is often 2 to 2.5 times the incident pressure at the end wall and decays as it propagates

back down the pipe.

Figure 7.2.2(a) Transient Pressure, Including Reflected Detonation Wave. (Source: Shepherd,

2006) Measured Pressure Signals for a Detonation Propagating at 1267 m/s in the GALCIT Large

Detonation Tube. a) transducer 1. b) transducer 2. c) transducer 3. (Source: Shepherd, 2009)

Figure 7.2.2(b) The GALCIT Large Detonation Tube Facility. (Source: Shepherd, 2009)
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First Revision No. 10-NFPA 67-2014 [ Section No. 7.5.1 ]

7.5.1  

The German TRbF 20 provides good guidance on how to design piping in combination with flame

arresters.

7.5.1.1  

Piping and fittings between the detonation flame arrester and a possible ignition location have to resist the

expected explosion pressure without bursting. For example, this typically can be achieved if pipes and

fittings of nominal widths diameters  up to and including DN  200 mm are designed with a nominal

pressure of at least PN  10 bar , and pipes and fittings of a nominal width diameter  above DN 200 mm

are designed with a nominal  pressure of at least PN  16 bar .
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7.5.1.2  

For piping with nominal widths diameters  up to and including DN  200 mm , bends with a variable

curvature radius, r, as well as T-fittings and other fittings, are permitted. For piping with nominal

widths diameters  above DN  200 mm , bends have to show a ratio of curvature radius r to pipe diameter d

of at least 1.5. T-fittings with a nominal width diameter  above DN  200 mm within the diverging limb are

not permitted. For examples regarding acceptable divergences, see Figure 7.5.1.2. Cross-section

reductions in piping have to be located a distance of 120 pipe diameters before the detonation flame

arrester.

Figure 7.5.1.2 Design of Piping for Detonation Containment in Combination with Detonation

Arresters. (Source: TRbF 20)

7.5.1.3  

Within piping systems the pipes and fittings located between a detonation flame arrester and the possible

ignition location have to be designed in nominal pressure PN 10. The distance between the deflagration

flame arrester and the possible ignition location and the fittings arranged hereto have to correspond to the

stipulated requirements as per the EC type examination certificate. Cross-section reductions in piping

have to be located a distance of 120 pipe diameters before the detonation flame arrester.

Submitter Information Verification

Submitter Full Name: [ Not Specified ]

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

30 of 40 7/14/2014 2:01 PM



Organization: [ Not Specified ]

Street Address:

City:

State:

Zip:

Submittal Date: Mon May 19 11:06:58 EDT 2014

Committee Statement

Committee Statement:  The section was revised to clarify the intent.

Response Message:

Public Input No. 10-NFPA 67-2013 [Section No. 7.5.1.2]

Public Input No. 11-NFPA 67-2013 [Section No. 7.5.1.3]

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

31 of 40 7/14/2014 2:01 PM



First Revision No. 11-NFPA 67-2014 [ Section No. 9.1 ]

9.1*   Passive Detonation Arresters.

Flame arresters that prevent the transmission of a detonative combustion are in general called detonation

arresters. Detonations are more typically expected in pipework. According to the mode of installation and

intended purpose, the following types of devices are distinguished:

(1) A detonation can propagate into connected pipework. Flame arresters that prevent this type of

detonation transmission are called in-line detonation arresters. This application is so predominant

that these flame arresters are simply called detonation arresters. They must be applied if

deflagrations can propagate over a long distance, so that transition to detonation cannot be

excluded.

(2) The combustion wave that is transported by a detonation along pipes can, under certain conditions,

propagate into the endangered atmosphere that surrounds the pipe end. Flame arresters that

prevent this type of detonation transmission are called end-of-line detonation arresters. They are

used, for example, on filling and emptying pipes. If such pipes run dry and an explosive mixture is

formed in them, a detonation could propagate through these tubes into the tank. For that reason, the

ends of these pipes are equipped with end-of-line detonation arresters.

9.1.1  

Concerning the pressure and safety against flame transmission, the load due to detonations must be rated

much higher than that owing to deflagrations. Nevertheless, detonation arresters should also be tested

against deflagrations. Most modern test standards fulfill this requirement so that most detonation arresters

provide safety against detonations and deflagrations.

9.1.2  

In the section of the pipe with a length of a few tube diameters in which the transition from deflagration to

detonation takes place, extraordinarily high pressure loads occur. If this transition takes place within a

detonation arrester, even unstable detonation arresters cannot ensure 100 percent safety. For that reason,

a maximum degree of safety is achieved by a layer of protection method.

9.1.3   

The distance between the deflagration flame arrester and the possible ignition location and the fittings

arranged hereto have to correspond to the stipulated requirements as per the EC type examination

certificate.
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Subsection 9.1.3 is moved from existing 7.5.1.3. The committee recognizes the need to address

piping design criteria within Chapter 9. This section attempts to expand upon that criteria.

Public Input No. 9-NFPA 67-2013 [New Section after 9.1]

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

33 of 40 7/14/2014 2:01 PM



A.9.1 

Further Additional information and application criteria for flame and detonation arresters can be 

found in Annex F of NFPA 69, Annex F. 
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First Revision No. 13-NFPA 67-2014 [ Section No. 10.1.3 ]

10.1.3  

To prevent exceeding a vessel’s maximum allowable working pressure (MAWP) and maximum allowable

working vacuum (MAWV), a vent pipe to atmosphere typically is installed. The installation of detonation

arresters should be considered if flammable atmospheres occur in these during operation. Alternatively,

an end-of-line flame arrester can be installed if the length of the vent line is short enough so that the

run-up distance from the possible ignition source, which is likely to occur at the end of the vent line, is

smaller than the tested L/D ratio of the end-of-line flame arrester. When detonation arresters are added, it

is important that the use of the device does not introduce a new risk (e.g., plugged vent or process lines,

which could result in equipment overpressure). For systems that contain flammable atmospheres during

nonroutine operations such as commissioning and decommissioning, the selection of mitigation strategies

should be commensurate with risk.
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First Revision No. 14-NFPA 67-2014 [ Section No. 10.2.2 ]

10.2.2  

The connection to the closed systems for vapor balancing is equipped with an in-line detonation arrester

because of the possibility of the ignition source being far away. The L/D ratio from the ignition source to

the arrester easily can be greater than the typically tested L/D ratio of in-line deflagration arresters. Even

though this is only an in-line detonation arrester, it can provide sufficient safety.
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The example depicted in Figure 10.3 shows the protection strategy for a thermal combustion unit in which

waste gas is processed. It is expected that the waste gas must be assigned to zone 0 (or zone 10) and is

fed into a burner, where it is burnt. This means that zone 0 gases are continuously fed into a system with a

permanent ignition source being present during normal operation. According to the regulation and safety

rules of ISO 16852 and TRbF 20, three independent measures are necessary to protect the process plant

and storage area from flashback of the flame. A first measure can be the use of a feeding system installed

at burner 9 in Figure 10.3, which is safe against flashback. This can be achieved by monitoring and

controlling the velocity of the feed flow. Depending on the explosion group of the expected mixture and the

diameter and maximum operating temperature of the feeding pipe, minimum values of the flow velocity

must be obtained. In this example, the minimum flow velocity at the burner is produced with the aid of a jet

of an auxiliary gas.

Figure 10.3 Protection of Process Unit and Tank Farm from Thermal Oxidizer.
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1 Storage Tank 

2 Vacuum Relief Valve with End-of-Line Deflagration Arrester 

3 Pressure Relief Valve with End-of-Line Endurance Burning Flame Arrester 

4 In-Line Detonation Arrester 

5 Control Valve 

6 End-of-Line Endurance Burning Flame Arrester 

7 Three-Way control valve 

8 In-Line Deflagration arrester with Temperature Sensor 

9 Flashback-proof burner inlet 

10 Incinerator 

TZA = TIS+A+ 

FZA = FIS-A- 



First Revision No. 16-NFPA 67-2014 [ New Section after 10.4.1 ]
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10.4.2   Vacuum Regenerated. (Reserved)
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First Revision No. 18-NFPA 67-2014 [ Chapter 12 [Title Only] ]

Installation, Inspection, and Maintenance of Piping Explosion Protection Systems
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