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(2) Permanent deformation of the enclosure cannot be ac-

cepted.
[R(P,+14.7)-14.7]
P 2z - g
anp 2 (13.2)
— |F
[(’5) ’J
where:

P,uup = €nclosure design pressure (psig) according to
ASME Boiler and Pressure Vessel Code
R = dimensionless pressure ratio

P, = maximum initial pressure at which combustible
atmosphere exists (psig)

F = ratio of ultimate stress of the enclosure to the
allowable stress of the enclosure according to
ASME Boiler and Pressure Vessel Code

F, = ratio of the yield stress of the enclosure to the
allowable stress of the materials of construction
of the enclosure according to ASME Boiler and
Pressure Vessel Code

13.3.4.1* The dimensionless ratio, R, is the ratio of the maxi-
mum deflagration pressure, in absolute pressure units, to the
maximum initial pressure, in consistent absolute pressure units.

13.3.4.2 For use as a practical design basis (since optimum
conditions seldom exist in industrial equipment), the value of
R shall be as follows:

(1) For most gas and air mixtures, the value of R shall be 9.

(2) For St-1 and 8i-2 dust—air mixtures, the value of R shall be
11.

(3) For St-3 dust—air mixtures, the value of R shall be 13.

13.3.4.3 A value for R other than the values specified in
13.3.4.2 shall be permitted to be used if such value can be
substantiated by test data or calculations.

13.3.4.4 TFor operating temperatures below 25°C (77°F), the
value of R shall be calculated for use in Equation 13.1 and
Equation 13.2:

ronl 228 (13.3)
978+ T

where:

R = deflagration ratio adjusted for operating
temperature

R = maximum deflagration ratio for the mixture
measured at 256°C (77°F)

T, = operaling temperature ("C)

13.3.5 The presence of any pressure relief device on the sys-
tem shall not cause the design pressure calculated by the
methods of 13.5.4 to be reduced.

13.3.6* The maximum initial pressure for positive pressure
systems shall be as follows:

(1) For positive pressure systems that handle gases and lig-
uids, the maximum initial pressure, P, shall be the maxi-
mum initial pressure at which a combustible atmaosphere
is able to exist, but a pressure not higher than the setting
of the pressure relief device plus its accumulation.

(2) For positive pressure systems that handle dusts, the maxi-
mum initial pressure shall be the greater of the following
two pressure values:
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(a) Maximum possible discharge pressure of the com-
pressor or blower that is suspending or transporting
the material

(b) Setting of the pressure relief device on the vessel be-
ing protected plus its accumulation

(3) For gravity discharge of dusts, the maximum initial pressure
shall be the atmospheric gauge pressure (0.0 bar or 0.0 psi).

13.3.7 For systems operating under vacuum, the maximum
initial pressure shall not be less than atmospheric gauge pres-
sure (0.0 bar or 0.0 psi).

13.3.8 Auxiliary equipment such as vent systems, manways, fit-
tings, and other openings into the enclosure, which could also
experience deflagration pressures, shall be designed to ensure
integrity of the total system and shall be inspected periodically.

13.4 Maintenance. Any enclosure designed according to the
methods of this chapter shall be inspected and maintained in
accordance with local jurisdictional practices for registered pres-
sure vessels. In particular, relief devices shall be inspected peri-
odically to ensure that they are not plugged, frozen, or corroded.

13.4.1 If not required by local jurisdiction, inspection and
maintenance shall be in accordance with AP 510, Pressure Ves-
sel Inspection Code: Maintenance Inspection, Rating, Repair, and
Alteration.

13.4.2 Enclosures shall be inspected at least every 3 years.

13.4.3 Repairs and modifications to the enclosure shall be
made consistent with the original design code.

13.5 Threaded Fasteners. Threaded fasteners on enclosure
appurtenances shall be inspected to ensure that design pres-
sure ratings are maintained.

13.6 Inspection After a Deflagration. Any enclosure designed
to contain a deflagration that experiences a deflagration shall
be inspected to verify that the vessel is still serviceable for its
intended use.

Chapter 14 Passive Explosion Suppression Using
Expanded Metal Mesh or Polymer Foams

14.1#* Applications.

14.1.1 The use of expanded metal mesh or reticulated poly-
mer foams manufactured, tested, and installed in accordance
with the requirements of this chapter shall be permitted for
explosion suppression in unoccupied enclosures containing
flammable gas or vapor,

14.1.2 These enclosures shall include, but not be limited to,
fuel tanks, Mammable liquid storage tanks, portable contain-
ers, and flammable liquid cargo tanks.

14.2 Foam and Mesh Requirements.

14.2.1 Expanded metal mesh shall meet the requirements in
14.2.4.

14.2.2 Polymer foams shall meet the requirements in 14.2.5.

14.2.3 Both types of suppression materials described in this
chapter shall satisfy the explosion suppression test require-
ments in Section 14.3.

14.2.4 Expanded Metal Mesh Requirements.
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14.2.4.1* Expanded aluminum or other metal mesh shall have a
density of 24 to 51 kg/m” (1.5 to 3.2 1b/fi%) as determined by the
average of three samples from the same manufacturing run as
the samples used for the other tests in Sections 14.2 and 14.8.

14.2.4.2 The expanded metal mesh shall have sufficient sur-
face area to absorb the heat generated in an incipient defla-
gration of a flammable gas—air mixture as demonstrated by the
tests described in Section 14.3.

14.2.4.2.1 The expanded metal mesh surface area per unit
volume shall be measured or calculated for three samples.

14.2.4.2.2 The measurements and associated calculations
shall be documented and made available to the authority hav-
ing jurisdiction,

14.2.4.2.3* Expanded metal mesh intended for the protection
of alkane-air mixtures and other flammable vapors with fun-
damental burning velocities within 15 percent of the funda-
mental burning velocity of a nearstoichiometric propane-air
mixture shall have a surface area-to-volume ratio of at least
0.25 mm™! (0.1 in.™).

14.2.4.2.4 Expanded metal mesh intended for the protection
of flammable gases or vapors with faster burning velocities
shall have a minimum area-to-volume ratio determined from
explosion suppression tests described in Section 14,3 with that
particular flammable gas or vapor.

14,2.4.3* Pore Size.

14.2.4.3.1 Expanded metal mesh shall have a pore (cell) size
that is smaller than the quenching distance for the flammable
gas or vapor expected in the protected enclosure.

14.2.4.3.2 In the case of alkanes or flammable gases and va-
pors with fundamental burning velocities within 15 percent of
the nearstoichiometric propane-air burning velocity, the
maximum pore size shall be 2 mm (0.079 in.),

14.2.4.4* The metal alloy composition and the composition
and thickness of any coating shall be reported in accordance
with the most applicable ASTM, military, or industry standard.

14.2.5% Polymer Foam Requirements. Polyurethane or other
polymer foam shall have a density of 19 to 32 kg/m?® (1.2 to
2.0 1b/ft”) as determined by the density test described in
ASTM D 3574, Standard Test Methods Jor Flexible Cellular Mate-
rials — Slab, Bonded, and Molded Urethane Foams.

14.2.5.1* The polymer foam number of pores per inch, as deter-
mined from the air flow test shown in Figure 1 in MIL-DTL-
83054C and in MIL-PRF-87260A, and the corresponding air flow
versus pore size correlation in Figure 2 and paragraph 4.6.4 of
MIL-DTL-83054C or Figure 2 of MIL-PRF-87260A for conductive
polymer foam, shall be a minimum of 6 pores/cm (15 pores/in.)
for foams with a density of 19 to 24 kg/m® (1.2 to 1.5 Ib/ft*), and
at least 4 pores/cm (10 pores/in.) for foams with a density of 26
to 32 kg/m? (1.6 to 2.0 Ib/ft%).

14.2.5.2 For applications with liquids or gases with funda-
mental burning velocities greater than 0.5 m/sec (1.6 fi/sec)
the minimum number of pores per inch shall be determined
by test as described in 14.3.2,

14.2.5.3 'The polymer foam shall have a maximum of 80 per-
cent deflection when tested in accordance with the constant
deflection compression test described in paragraph 4.6.7 of
MIL-DTL-83054C and method B of ASTM D 8574.

14.2.5.4 Tensile Strength Specifications.

14.2.5.4.1 The polymer foam shall have a minimum tensile
strength of 103 kPa (15 psi) when tested in accordanee with
ASTM D 3574 and paragraph 4.6.5 of MIL-DTL-83054C.

14.2.5.4.2 In addition, the foam shall not experience a loss of
tensile strength greater than 50 percent when tested at the
maximum expected application temperature.

14.2.5.5 Electrical Resistivity.

14.2.5.5.1 The polymer electrical resistivity shall be measured at
24°C (75°TF ) or other temperature representative of the pro-
tected process using the procedure described in ASTM D 957,
Standard Test Methods for DC Resistance or Conductance of nsulating
Materials, and in Section 4.56.23 of MIL-PRF-87260A (USAF),
Foam Material, Explosion Suppnession, Inherently Electrically Conduc-
tive, for Aircraft Fuel Tank and Dry Bay Areas.

14.2.5.5.2* The polymer resistivity shall be less than 1 x 10"
ohm-cm at 24°C (75°F) or other temperature representative
of the protected process and at 55 percent 5 percent relative
humidity.

14.2.5.6 The polymer ignitibility and fire heat release rate
shall be measured using an oxygen consumption calorimeter
per NFPA 271, Standard Method of Test for Heat and Visible Smoke
Release Rales for Materials and Products Using an Oxygen Consump-
tion Calorimeter, at an imposed radiant heat flux of 75 kW,/m”.

14.2.5.6.1 The polymer time-to-piloted-ignition at this heat
flux shall be longer than 5 seconds,

14.2,5.6.2 The heat release rate per unit area shall be docu-
mented and made available to the authority having jurisdic-
tion upon request.

14.2.5.7 The polymer foam shall demonstrate the resistance
as shown in 14.2.5.7.1 and 14.2.5.7.2 to deterioration after be-
ing submerged in the container liquid for a period of 4 weeks.

14,2.5.7.1 After drying the foam, the tensile strength test ref-
erenced in 14.2,5.4.1 shall be repeated with no more than a
40 percent reduction in measured strength.

14.2.5.7.2 'The electrical resistivity test shall also be repeated,
and the measured resistivity shall be less than 1 x 10" ohm-em
at 24°C (75°F) or other temperature representative of the
protected process and at 55 percent +5 percent relative hu-
midity.

14.2,6 The foam shall be sufficiently flexible to be inserted
into and fill up the protected enclosure, using blocks of foam
no smaller than 1 ft (0.3 m) in length or the smallest dimen-
sion of the enclosure, whichever is smallest.

14.2.7 The minimum foam block width and height shall be
determined from the double void explosion suppression tests
described in 14.3.6 and 14.8.7 and the installation require-
ments in Section 14.4.

14.2.8 TFoam packages and shipping documents shall contain
the foam make and type, the foam density, the area-to-volume
ratio, and the pore size,

14.3 Expanded Metal Mesh and Polymer Foam Explosion
Suppression Testing.

14.3.1 Expanded metal mesh and polymer foams shall be
subjected to explosion suppression performance testing as de-
scribed in 14.3.2 through 14.3.5.2.
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14.3.2 Test resulis shall be as specified in 14.3.6 and 141.5.7,

14.8.3% Explosion suppression tests shall be conducted with
dry mesh or foam Grmly inserted in closed Lest vessels of at
Jeast 140 L (5 £i%) volume, and with a crossseciional area ol at
teast §4,500 mm? (100 in2).

14.5.3.1 The first test shall be conducted with the vessel
80 percent filled with mesh or foam of documenied arca-1o-
volume ratio or pore size and percent liquid displacement,
and the remairing 20 percent of the volume empty excepl for
the gas—air mixture described in [4.3.4.

14.5.3.2 The second test shall be conduciled with the vessel
50 percent filled with mesh or foam, with a 10 percent void
volume.

14.3.4 The tests shall be conducted with a flammable gas-air
mixture with a fundamenial burning velocity representative of
the burning velocities of fammable vapors expected in the
Intended applications.

14,3.4.1 Propane at a conceniration in the range 4.4 to 4.8
volume percent shall be used for applications in which the
flasnmable gas has a fundamental burning velocily in the
range 350 to 300 mm/see (1.15 to 1.64 [t/sec).

14.3.4.2 Suppression tests for applications involving other
flammable gases or vapors shall be conducted with a represen-
tative gay-alr mixlure al a concentralion in the range 1.1 10 1.2
tirnes the stoichiometric concentration,

14.3.4.3 Aflier the gas mixture has been established uniformly
throughout the Lest vesset, the gas concentration shall be veri-
fied by a calibrated gas analyzer or by sampling and subsc-
quent chemical analysis.

14.3.4,4 The pressure in the Lest vessel prior 1o ignition shall
be representative of the normal operating pressuee of the in-
tended application.

14.53.5 The flammable gas-air mixture shall be ignited with
an ignition source of at least 10 joule energy iriggered in the
void volume, and the resnliing recduced explosion pressure,
P, .q: shall be measured and reporied.

14.3.5.1 Afier conducting the second test (with the 10 percent
void volume), all the mesh or foam shall be removed and 1he
explosion test repeated with the same gas mixture in the gas-
fitled closed vessel, or in another test vessel of similar volume.

14.3.5.2 The value of P, measured without the mesh or

foam shall be measured and reported.
14.3.6 Single Void Explosion Suppression Tests,

14.3.6.1 A particular composition and porosity of expanded
metal mesh or polymer foam shall be permitted for explosion
suppression applications if the value of P,,; measured in the
10 percentveid volume test at initially aumospheric pressure is
1o greater than 34 kPa {5 psi), and if the pressure measured in
the test with the 20 percent void volume is 1o greater than
83 kPa {12 psi).

14.3.6.2 If the tests and intended application has a pre-
ignition pressure, Py, of some other value, the maximum al-
lowable values of P, shall e determined from the values of
(Pq =PI AP, ~ Py) per Table 14.8.6.2.
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Table 14.3.6.2 Allowable Resulis of Single Vold Explosion
Suppression Tests

Maximum Value of
(Pl'ud - PO)/(Pmnx - PO}

0.10 0.043
0.20 0.10

Void Volume Fraction

14.3.7* Double Void Explosion Suppression Tests.

14.3.7.1 Double void explosion suppression tests shalt be
conducted with the same vessel, gas mixture, and jgnition
source as described in 14.3.3 through 14.3.6, but now with two
voids separated by varying thicknesses of dry expanded metal
mesh or polymer foam,

14.3.7.2 Starting with & cm (2 in.), Whe rhickness of mesh or
foam shall be increased in 2.5 em (1 inl) increments untit the
tests demonstrate that the flame does not propagate across the
mesh or foarn from the ignition void to (he second void, as
determined from measured temperalure mcrease or visual
records, as well as pressure rise,

14.3.8 The minimum thickness of mesh or foam reguired 1o
achieve suppression in the double void tests shall be no
greater than 127 mm (5 in.).

144 Expanded Metal Mesh or Polymer Foam Instaliations.

14.4.1% Explosion suppression mesh or foams shall be in-
stalled only in enclosurcs with ultimate sivengghis or yield
strengths, as determined by the owner or goperator, equal €6 at
least 1.5 1imes the vatue of P, determined from the 20 per-
cent single void volume explosion suppression tests described
in 14.3.3 through 14.3.6,

14.4.2% The mesh or foan: shall fill at fzast 90 percent of the
entire enclosure volume as verified by visual ingpection during
and following the installation.

14.4.2.1 'The minimunm thickness of any one block of mesh or
foam used in the installation shall he the value determined in
the donble void volume tests described in 14.5.7.

14.4.2.2 Documentation of the installed §ill fraction and
minimum thicknesses of mesh or foam, as well as the explo-
sion suppression (¢st results, shall be made available 1o the
authority having jurisdiction upon request.

14.5 Expanded Metal Mesh or Polpmer Foam Maintenance
and Replacement.

14.5.1 Inspection.

14.5.1.1 Mesh or foam installations shall be initially in-
spected for any evidence of deterioration at intervals of no
greater than § months. Further guidance on inspection shatt
be in accordance with Chapler 15,

14.5.1.2 When there is visual evidence of deterioration, the
mesh or foam shali be replaced, in accordance with the instal-
lation requirements in Section 14.4.

14.5.1.3 Mesh or foam instaliations shall be inspecied follow-
ing any explosion or {ire exposure,

14.5.2 Disposal of used, liquid-contaminated mesh or foam
shalt be in accordance with local environmenial regutations.
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FIGURE A.12.2.6.1(c} Liquid Product Detonation Arrester
with Foot Valve (Emptying Lines Only),

basket, These valves are instatied inside the tank above the
tank bottom. In addition to stopping flame propagation, foot
valves provide protection against backflow and maintain a sue-
tion seal for pump startup,

A.13.1.5 Pressure piling and flamedet ignition can signifi-
cantly increase deflagration pressures in altached equipment.
Technigues such as isolation or venting should be considered.

A.13.2.1 Deflagration pressure containment is not adequate
for detonable systerns because the maximum pressure rise is
much greater than the factors established in 18.3.4.1 through
13.5.4.4. It should he recognized that some systems might be
capable of deflagration or detonation. For example, systems
containing a substantial proportion of hydrogen are prone 1o
detonation, as are systems containing acetylene or acetylenic
compounds. Saturaterl organic compounds such as propane,
ethane, and alcohols generally do not detonate in vessels but
might do so in pipework. Internals in equipment can promote
the transition fron: deflagration 1o detonation,

A13.2.2 When two vessels connected by a large-diameter
pipe both contain a combustible mixture, a deflagration in
one vessel can precompress the wnburned mixtare in the
other vessel. The maximuwm deflagration pressute that can be
devetoped in the second vessel might be substantially greater
than would normally happen in asingle vessel. (See Barthnecht.)
Guidance on explosion containment in linked vessels is given
in Barton.

AE3.2.2(5) Only limited informalion is available for deflagra-
tion containment of systems with initial gauge pressures ex-
ceeding 2 bar (30 psiy. Increased initial pressure might in-
crease the potential for detonation. For this reason it is
recommended thal, for systems that might operate at an initial
gauge pressure of 2 bar (30 psi) or higher, deflagration pres-
sure containment should be used only where applicable test
dala are available. The testing should be carefully designed
hecause the detonation potential of a system is affected by
vessel dimensions.

A13.34 When determining the Py, 10 contain the defla-
gralion, the calculated miniraurm design value for Py, will
be less than the actual peak pressure expecled during the de-
flagration. Deflagration s a short-term pressure excursion,
and this method is recognized in ASMUI Beifer and Pressure Vessel
Code. The formulas are based on a paper by Noronha et al. See
NFPA 68 for a more detailed description of the forces imposed
during a deflagration.
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A13.3.4.1 The maximum deflagration pressures for several
dusts can be found in Annex IF of NIPA G8, Standord on Exple-
sion Protection by Deflagration Venling.

A.13.3.6 The maximum initial pressure depends on the ori-
gin of the pressure. In some cases, the maximum initial pres-
sure is determined by the setting of a relief device on the sys-
tern, In such cases, the maximum initial pressure is the sum of
the reliel device set pressure and the relief device accumuia-
tion pressurc, Overpressure due o boiling of the vesse] con-
tents (for example, from external fire exposure) might raise
the coneentration of fuel in the vapor phase above its upper
flammable limit and docs not constitule a deflagration hazard.

Ad4l The expanded metal mesh and polymer foams de-
scribed in this chapter are intended for protection against in-
ternat deflagrations and are not inlended for boiling liquid
expanding vapor explosion (BLEVE} protection of liqueFied
gas storage tanks nor for emergency relief venting of flam-
mahie liquid slorage tanks.

A.d4.2.41 These requirements are taken from the range of
densities in Table 1 of MIL-B-87162A {(USAF), “Military Speci-
fcation: Baffle Material, Explosion Suppression, Expanded
Aluminuwm Mesh, for Adreraft Fuel Tanks.”

A.14.2.4.2.3 Where the applicalion ranpge is hased on the fun-
damental burning velocity of the protecied mixture, the same
test. method should be used to compare the burning velocity
of the subject mixture to that of nearstoichiometric propane-
air, In dhe case of a metal mesh made by expanding slit foit and
ther fanfolding the expanded metal ino bats, the surface
area per unit expanded foam volume is equal 1o

w, -l . w, - L,

2 =2
WoH-I, Wi, H

where:

w, = slii Toil widl

# = number of layers in a batt of height 17

L = Jength of unexpanded siit foil required to

produce an expanded length {hetween Tolds

W = expanded foil width

H = height

I = expanded length between folds

Ly = unexpanded tength of foil in a bart

(from Szego, A, Premii, K., and Appleyard, R., “Eyaluation of
Explosafe Explosion Suppression System {or Aircralt Fuel
Tank Protection,”)

Al4.2.4.3 In the case of metal mesh made from expanded
slit foil, the pore size is approximately equal to the foil spacing
hetween slits.

A.14.244 [n the case of aluminum foil mesh, the alloy com-
position should be specified per Aluminem Association stan-
dards (for example, composition designations 3003 or 3010).
In the case of chromate coatings, MIL-C-5541, “Chemical Cone
version Coatings on Aluminum and Aluminum Alloys,” would
he applicable.

A.14.2.5 This material is taken fromn the reference for required
densiiies found in Table 1 of MILADTL-83084C, “Demiled Speck
fication Baffle and Inerting Material, Aircralt Fuel Tank.”

AM2.61 The specifications for the minimum aumbers of
pares are for applications involving alkanes or flammable
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gases and vapors with fundamental burning velocities within
15 percent of the nearstoichiometric propane-air burning ve-
locity.

A.14,2,5.,5.2 The maximum resistivity value required in
14,2.5.5.2 has been achieved and surpassed using conductive
reticulated polyurethane foams described in SAE AIR 4170A,
“Reticulated Polyurethane Foam Explosion Suppression Ma-
terial for Fuel Systems and Dry Bays.” This reference also de-
scribes the advantages of the conductive foam in eliminating
electrostatic ignitions that the U.S. Air Force was experiencing
in certain aireraft equipped with higher resistivity polymer
foams. If electrostatic charge generation mechanisms, such as
direct fuel impingement onto the foam, can be avoided, the
conductive foams may not be necessary.

A.14.8.3 TFigure A.14.3.3 shows a diagram of a test vessel with a
void volume, V,, and mesh- or foam-filled (arrester) volume, V,.

A.14.3.7 Adiagram of the double void explosion suppression
test setup is shown in Figure A.14.3.7. The ignition void frac-
tion, V./ (V. + V,+ V), is typically 0.20.

AT aP
Spark —| Ye ‘ / /Va

FIGURE A.14.3.3 Single Void Explosion Suppression Test
Setup (MIL-PRF-877260A).

Spark—

FIGURE A.14.3.7 Double Void Explosion Suppression Test
Setup (MIL-F-877260).

A.14.4.1 For example, the value of P, shown in SAE ATR4170
Rev A for fine pore blue polyether foam at an initial pressure of
3 psia (21 kPa) is about 11 psia (76 kPa) for propane-air explo-
sion testing with a 20 percent single void volume. This foam can
be installed only in enclosures with either an ultimate strength or
yield pressure of at least 17 psia (117 kPa).

A.14.4.2 The number of mesh or foam blocks used during
installation should be minimized., Voids between mesh or
foam blocks should not be co-linear in order to avoid the po-
tential for direct line flame propagation between multiple
blocks. Compression of the mesh or foam during installation
should also be minimized.

Installation guidelines for mesh or foam in aircraft fuel
tanks and dry bays are given in SAE AIR4170 Rev. A, "Reticu-
lated Polyurethane Foam Explosion Suppression Material for
Fuel Systems and Dry Bays."

A.15.4.1 Suppressant storage containers, automatic fast-
acting valves, flame front diverters, or flame arresters should
be supported by other than the protected process, ductwork,
or piping as determined by engineering review. Reinforcing
pads, external mounts, or other means to redistribute the re-
action forces of the explosion prevention device should be
implemented. It is not intended or expected that the protec-
tion equipment be supported by the process equipment. Ex-
ternal support may be required in order for the explosion
prevention system to operate properly. Detection devices
should be mounted such that product impingement will be
minimized. Suppressant containers should be located such
that discharge is not directed toward process openings where
employees may be present.

A.15.5.5.1 Safety instrumented system (SIS) design focuses in-
creasingly on the concept of “safety integrity level” (SIL). A pro-
cess that is to be protected is assigned an SIL level based upon risk
analysis. An SIL level of between 1 and 3 is assigned (between 1
and 4 under IEC 61511, Functional Safety — Safely Instrumented
Systems for the Process Industry Sector), with 1 being the lowest level.
Layers of protection are typically combined to achieve the SIL
requirement for a process with individual safety systems often
having a lower level than the process, This edition of NFPA 69
does not require the use of SIL levels for explosion prevention
systems but recognizes their use. The guidelines for isolating a
Safety Instrumented System from the basic process control sys-
tem are included in ANSI/ISA-84.00.01, Functional Safety: Safety
Instrumented Systems for the Process Industry Sector, current edition,
IEC 61511 is also appropriate.

A.15,5.5.2 Initiating device circuits, notification appliance
circuits, and signaling line circuits shall be permitted to be
designated as either Class A or Class B, depending on their
performance during non-simultaneous single circuit fault
conditions as specified by the following conditions:

(1) Initiating device circuits and signaling line circuits that
transmit an alarm or supervisor signal, or notification ap-
pliance circuits that allow all connected devices to oper-
ate during a single open or a nonsimultaneous single
ground fault on any circuit conductor, should be desig-
nated as Class A.

(2) Initiating device circuits and signaling line circuits that do
not transmit an alarm or supervisory signal, or notifica-
tion appliance circuits that do not allow connected de-
vices to operate beyond the location of a single open ora
non-simultaneous single ground fault on any circuit con-
ductor, should be designated as Class B,

A.15.7.1.3 The frequency depends on the environmental and
service conditions to which the devices are to be exposed. Pro-
cess or occupancy changes that can introduce significant
changes in condition, such as changes in the severity of corro-
sive conditions or increases in the accumulation of deposits or
debris, can necessitate more frequent inspection. It is recom-
mended that an inspection be conducted after a process main-
tenance turnaround. Inspections should also be conducted
following any natural event that can adversely affect the opera-
tion (e.g., hurricanes or snow and ice aceumulations).

A.15.7.2.1 Before starting maintenance, always make sure
that any process environmental conditions such as gas-air
mixtures or vapor-air mixtures are not dangerous to health.

A.15.7.3 See Figure A.15.7.3.
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