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Foreword 

I S0 (the I nternati onal  Organi zati on for Standardi zati on)  is a worl dwi de federati on of  

nati onal  standards bodi es (I S0 member bodi es) .  The work of prepari ng I nternati onal  
Standards is normal l y carri ed out  through I S0 techni cal  commi ttees.  Each member 
body i nterested in a subj ect for whi ch a techni cal  commi ttee has been  establ i shed has 

the ri ght to be represented on  that commi ttee.  I nternati onal  organi zati ons,  govern-  
mental  and non-governmental ,  in l iaison wi th I SO,  al so take part  in the work.  

Draft  I nternati onal  Standards adopted by the techni cal  commi ttees are ci rcul ated to 
the member bodi es for approval  before thei r acceptance as I nternati onal  Standards by 
the I S0 Counci l .  They are approved in accordance wi th I S0 procedures requi ri ng at  
l east 75 % approval  by the member bodi es voti ng.  

I nternati onal  Standard I S0 61 64/4 was prepared by Techni cal  Commi ttee I SO/TC 21 ,  
Equi pment for fi re protecti on and fi re fi ghting.  

Users shoul d note that al l  I nternati onal  Standards undergo revi si on from ti me to ti me 
and-  that any reference made herei n  to any other I nternati onal  Standard impl ies i ts 
latest edi tion,  unl ess otherwi se stated.  

0 I nternati onal  Organi zati on for Standardi zati on,  1 985 0 

Pri nted in Swi tzerl and 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



I NTERNATI ONAL STANDARD I S0 61 64/4-1 665 (E)  

Expl osi on protection systems - 
Part 4:  Determi nation of efficacy of explosion suppressi on 
systems 

0 I ntroduction 

0. 1  Expl osi on suppressi on is a techni que by whi ch a develop- 
ing expl osi on in a confined,  or essential ly confi ned,  vol ume is 
detected and arrested during i ts incipient stage,  thus l imiting 
pressure devel opment to a safe or predetermined val ue and 
preventi ng or minimizing damage.  

The performance of an  explosi on suppressi on system is a func-  
tion of the fol lowing :  

a)  the nature and explosibi l i ty of the combustible material ;  

b)  the envi ronmental  condi ti ons of temperature,  pressure,  
turbul ence,  product flow,  etc.  ;  

c)  the size and geometry of the contai ner;  

d)  the effecti veness of the expl osion suppressant;  

e)  the performance characteristi cs of the expl osi on sup-  
pressi on hardware;  

f)  the depl oyment and choi ce of hardware for the system.  

0.2 This part of I S0 61 64 is one of a seri es deal ing wi th ex-  
plosi on protecti on systems.  The other parts are as fol l ows :  

Part 1  :  Determi nation of explosion indices of combustibl e 
dusts in ai r.  

Part 2:  Determi nation of explosion indices of combustibl e 
gases in ai r.  

Part 3:  Determi nation of explosion indices of fuel/ai r mix-  
tures other than dust/ai r and gas/ai r mixtures.  

0. 3 I t  shoul d be recogni zed that the resul ts obtai ned from the 
use of the methods speci fi ed in the other parts of I S0 61 64,  
ei ther by measurement,  interpolation or extrapolation,  refer to 
defined test condi tions representing a general ization of typical  
operational  condi tions.  

The val idation of the appl ication of an  explosion suppressi on 

system for a particular hazard may require further test work 
and/or theoretical  evaluati on.  Such interpretation and appi ica- 
tion shal l  be undertaken by those who are experi enced in this 
field of expl osi on protection.  

The design of explosion suppressi on systems for hazards whi ch 
have explosion parameters signi ficantly di fferent from those 
real ised in the standard test procedures shoul d be left to 

special ists in this field of expl osi on protection.  Exampl es of 

such hazards are those characterized by one or more of the 

fol lowing parameters:  

a)  vessel  aspect ratio greater than 2 :  1 ;  

b)  partial ly vented vessel s;  

c)  contai ner fi tted wi th fixed or mobi le apparatus whi ch 

could i mpede the distribution of suppressant;  

d)  operati ng pressures and temperatures substantial ly 
higher or l ower than normal  atmospheri c condi ti ons;  

e)  high levels of turbulence and/or product throughput;  

f)  vessel  vol umes substantial ly greater or lower than those 
used in the efficacy test.  

1  Scope 

This part of I S0 61 64 speci fies a method for evaluati ng the ef-  
fecti veness of expl osi on suppressi on systems against defined 
expl osions in an  encl osed vol ume.  I t  gi ves the cri teria for al ter- 
native test apparatus used to undertake expl osi on suppressi on 
effi cacy tests and cri teria to be appl ied in defining the safe 

operating regime of an  explosion suppressi on system.  

2 Field of appl ication 

This part of I S0 61 64 is appl icable onl y to expl osi on suppres-  
si on systems intended for the protection of closed,  or essential -  
ly cl osed,  vessel s in whi ch an explosi on may resul t as a conse-  

quence of igni tion of an expl osi ve mixture.  I t  does not appl y to :  

a)  systems whi ch render expl osive and pyrotechni c 
materials insensi tive to igni tion,  explosion and/or deton- 
ation ;  

b)  systems or devi ces desi gned to protect agai nst over-  

pressure of vessel s containing steam,  compressed gases,  
l iqui fied gases or unstabl e reactants;  

c)  systems or devi ces desi gned to protect against exother-  
mi c di ssociation or polymerization reactions;  

d)  expl osi on suppressi on systems for use in ducts or mi ne 
gal leries;  

e)  systems or devi ces desi gned speci fical ly for the purpose 

of preventi on of igni tion of explosive mixtures.  

The depl oyment of fi re protection measures,  whi ch are outside 
the scope of this part of I S0 61 64,  may be necessary after the 
suppressi on of the expl osi on to prevent reigni tion in the part of 

the plant concerned.  
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I S0 61 64/4-1 966 (E)  

3 Defini tions 

For the purpose of this I nternational  Standard,  the defini tions 
gi ven in parts 1 ,  2 and 3 of I S0 61 64 and the fol lowing defini -  
tions apply.  

3. 1  suppressor:  Appl iance contai ni ng an explosion sup-,  

pressant whi ch can be expel led by the acti on of internal  
pressure.  This pressure may be stored pressure,  or may be ob-  
tained by a chemi cal  reaction such as the activation of an ex-  

plosive or pyrotechnic devi ce.  

3. 2 suppressant:  Substance contai ned in the suppressor 

whi ch,  when di spersed into a container,  can arrest a devel op 

ing explosi on in that contai ner,  Three categori es of sup-  

pressants are in general  use,  separatel y or in combinati on 

(powder,  water,  hal on) .  

3. 2. 1  powder suppressant:  Powder wi th  recogni zed flame 

extinguishing properties such as products based on mono-  
ammoni um phosphate,  potassi um bi carbonate or sodi um bi - 
carbonate.  Such suppressants may contain addi ti ves to 
improve thei r fl ow properti es and their effectiveness.  

3. 2. 2 water suppressant:  Water used as an expl osi on sup-  
pressant.  Addi tives may be incl uded to provide frost protec- 

tion,  and/or to i mprove the suppressant dispersion properti es.  

3. 2. 3 hal on suppressant:  Hal ogenated hydrocarbon wi th  
recogni zed fl ame extinguishing properties such as :  

a)  bromochl oromethane -  hal on 1 01 1 ;  

b)  bromochl orodi fluoromethane -  halon 1 21 1 :  

c)  bromotri fluoromethane -  hal on 1 301 ;  

d)  di bromotetrafl uorethane -  hal on 2462.  

3. 3 propel l ing agent pressure:  Pressure of stored gas 

(typical ly ni trogen)  in a stored pressure-type suppressor 

measured in bar’) .  

3. 4 suppressant charge:  Mass or vol ume of the suppres-  
sant contai ned wi thin the suppressor measured in ki l ograms or 

l i tres.  

3. 5 explosion sensor:  Devi ce whi ch is responsi ve to the 
changes caused by’a devel opi ng explosi on,  in one or more of 
the envi ronmental  parameters such as pressure,  temperature 
and/or radiation.  

3. 6 explosion detector:  Devi ce or arrangement of appar-  
atus,  contai ning one or more expl osi on sensors,  that responds 
to a devel opi ng expl osion by providing an expl osion suppressor 

actuation signal .  

3. 7 detecti on pressure PA:  That pressure threshol d,  above 
the pressure at igni tion of the reactants (pi ) ,  at whi ch a fi ring 
signal  is appl ied to the explosion suppressors (see figure I ) .  

3. 8 suppressed explosi on pressure&rEn:  Maxi mum over-  
pressure,  above the pressure at igni tion of the reactants (pi ) ,  
recorded in a suppressed explosion event (see figure 2) .  

4 Test methods 

4. 1  General  

in general ,  the apparatus descri bed in this part of I S0 61 46 is 

sui table for the evaluati on of the efficacy of expl osi on suppres-  
si on systems agai nst gas and dust explosions.  

I  t t  t  
Time,  t 

pi  
ignition Detection Suppression 

Figure 1  

1 1  1  bar = 1 05 Pa 
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I S0 61 64/4-1 965 (E)  

4. 2 Test apparatus 

4. 2. 1  A test to establ ish the effi cacy of an  explosion suppres-  
si on system shal l  be undertaken in a test apparatus whi ch gi ves 
unsuppressed explosibi l i ty resul ts commensurate wi th those 
obtained in the standard 1  m3 apparatus for the test combust-  
ible material .  

4. 2. 2 The 1  m3 test apparatus descri bed in parts I , 2 and 3 of 

I S0 61 64 is sui table for suppressi on system effi cacy tests wi th 
the fol lowing reservation :  

a)  the test vol ume is only appropri ate for the smal ler ex-  
plosion suppressors:  

b)  the pyrotechni c igni ters (total  energy 1 0 kJ)  used to 
ini tiate dust expl osi ons can trigger very sensi tive detectors 
and/or can mask the effectiveness of l ow detection 
pressure systems.  

4. 2. 3 The vol ume of the test apparatus shal l  be sufficiently 
large,  such that one or more ful ly charged explosi on sup- 
pressor(s)  are required in order to attain a mi ni mum desi gn con- 
centration of suppressant.  Spheri cal  or cyl indrical  vessel s wi th 
a length to diameter ratio l ess than 2 :  1  are preferred desi gns.  

4. 3 Test procedures 

4. 3. 1  To determine the effi cacy of a particular expl osi on sup-  
pression system against a defined expl osi ve material  in a 
chosen test volume,  a single test is requi red.  The suppressi on 
system shal l  be instal led on the test apparatus in accordance 
wi th the manufacturer’s recommendati ons.  The suppressed 
expl osi on pressure &ED shal l  be determined from the test.  

4. 3. 2 To determine the range of appl ication of a particular 
expl osi on suppressi on system agai nst expl osi on hazards in a 
chosen test vol ume,  a seri es of eval uati ons shal l  be undertaken 
agai nst gas and dust expl osi ons of increasing severi ty by vary-  
ing K (see figure 2) .  

NOTE - The detection pressurePA and the number of suppressors are 
constant.  

4. 3. 3 To determi ne the range of appl ication of particular 

explosi on suppressors fi tted to a chosen test vol ume,  the 
performance shal l  be evaluated agai nst explosi ons of defined 
severi ty,  usi ng a range of detecti on pressurespA (or equival ent 

sensor response;  see figure 3) .  

NOTE - The expl osi on index K and the number of suppressors are 
consfant.  

4. 3. 4 To determi ne the range of appl ication of mul tiple ex-  
plosion suppressor configurati ons fi tted to large test vol umes,  
thei r performance shal l  be eval uated against defined expl osi on 

severi ti es in the test vol umes (see figure 4).  

NOTE - The explosi on i ndex K and the detection pressure pA are 
constant.  

4. 4 Al ternative methods 

Expl osi on suppressi on efficacy eval uati ons can be undertaken 
tising al ternative test equi pment and/or test procedures pro-  
vi ded that i t has been proven that such methodol ogy gi ves 
resul ts commensurate wi th  those obtai ned usi ng the test pro-  
cedures defined in 4. 3.  

5 I nterpretation of test results 

The determination of the suppressed explosion pressure,  PRED,  
for a suppressi on system determi nes the efficacy of that 
system,  and the mi ni mum desi gn strength of industrial  plant to 
whi ch such a system can be appl ied.  Tests in accordance wi th 
the procedures described in secti on 4. 3. 2 to 4. 3. 4 determine the 
range of appl ication of an  explosion suppressi on system.  From 
such tests i t is possi ble to ascertai n 

a)  the most severe explosion that can be suppressed by 

the system;  

b)  the maxi mum detecti on pressure that can be used to 
suppress a defined explosi on;  

c)  the appl icabi l i ty of test resul ts to other vol umes;  

d)  the suppressi on system effecti veness as correlated to 

the pRED measurements.  

Good 
suppressi on 

Fai led suppressi on 

t 

K 

Figure 2 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



I S0 61 64/4-1 666 (E)  

PA 

Figure 3 

Number of suppressors 

Figure 4 

6 Test report 

The test report shal l  i nclude the fol lowing information;  

a)  dimensional  sketch of the test apparatus;  

b)  test vol ume(s)  used;  

cl  nature of the expl osi ve fuel(s)  ;  

dj  explosion indices of the fuel (s)  as speci fied in parts 1 , 2 
and 3 of I S0 61 64;  

ej  the ini tial  pressure pi;  

f)  unsuppressed expl osi on parameters of the fuel(s)  in the 
test vol ume(s)  ;  

g)  number,  type,  and location of explosion suppressors;  

h)  suppressant(s) ;  

j j  detecti on pressure(s)  PA (or equivalent sensor 
response)  ;  

k)  suppressor propel l ing agent pressure(s)  ;  

m)  suppressant charge(s)  in each of the suppressors;  

r-r)  suppressed expl osi on pressure(s)  Paan;  

p)  date of test;  

q)  turbul ence i ndex (igni tion delay)  t, .  

I n  addi tion,  the report shal l  i nclude al l  pertinent observati ons 
and information,  whi ch may not be ful ly descri bed in a)  to q)  
above.  Devi ati ons from the defi ned test procedure are permi ss- 
ible when necessary,  provi ded that such devi ati ons are exactl y 

described in the test report.  

Test reports shal l  be certi fied on behal f of the testing establ ish-  
ment,  numbered and dated.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          


