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–  Jeffrey C. Nichols, Managing Partner, Industrial Fire Prevention, 
LLC, providing special hazards protection for combustible dust 
processes since 1979.  

–  Spark Detection Subject Matter Expert. Expertise protecting process 
equipment, conveying, fume and dust collection systems from fires 
and explosions in many diverse industries. Started out protecting 
process and dust collection systems when spark detection & 
extinguishing systems were first introduced into the United States in 
the 1970's.   

–  NFPA 664 Wood and Cellulosic Materials Processing Technical 
Committee 
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•  GreCon University – Process Safety, Fire Prevention, Spark Detection 
Systems 

•  StuvEx – Process Safety, Explosion Protection 
•  ATEX – Explosion Protection 
•  Fike – Explosion Protection Fundamentals 
•  AF&PA AAmerican Forest & Paper Association – Understanding and Practical 

Application of Combustible Dust Hazards in the Wood Products and Paper 
Industries 

•  The NFPA Fire Protection Research Foundation- Dust Explosion Hazard 
Recognition and Control 

•  Georgia Tech Research Institute – Process Safety Management 
•  Georgia Tech Research Institute – Combustible Dust Safety Training 
•  Georgia Tech Research Institute – Preventing and Mitigating Combustible 

Dust Fires and Explosions 
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FM Global Engineering Standards Department 
Table 2 Losses by Equipment Type  

Equipment Type  Number  Gross Loss - %  

Dust Collector  67  12  

Impact Equipment  22  11  

Boiler  11  18  

Storage Silo  8  4  

Processing Equipment  7  2  

Conveyor  5  3  

Dryer  8  40  

Elevator  4  2  

Spray Dryer  4  1  

Various  30  7  

Total  166  100  
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•  Spark Detection is part of a layered protection system design 
•  Spark Detection is part of a hierarchy of engineering controls 
•  Spark detection is the starting point of protecting your process 
•  Detecting sparks in the incipient stage prevents fires- 
•  Prevents fires from propagating to other parts of the process 
•  Prevents explosions 
•  Thus preventing catastrophic secondary explosions 
•  And ensuring business continuity 
•  And life safety 
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Layered Safety Systems, Engineering Controls:  
•  Prevention: Spark, Ember, Flame, Temperature, Smoke, 

Combustion Gas Detection Systems, and various types of 
Suppression Systems. 

•  Fire Protection: Various types of suppression systems: Sprinkler 
and Deluge systems, water mist, Dry chemical, CO2, and gas Inerting 
systems 

•  Explosion Protection: Explosion Venting, Suppression and 
Isolation Systems 

•  Interlocks & Controls: Diverters, Fire Dumps, Alarms, Deluge, E-
stop, Sequential Process Shutdown 
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Preventative Fire Systems are pro-active  
and can include: 
•  Spark & Hot Particle Detection & Extinguishment 
•  Suppression, inerting, spark arrestor, diverter 
•  Flame Detection 
•  Heat & Smoke Detection 
•  CO / Combustible Gas detection 
•  Bearing Temperature & Belt Alignment 
•  Emissions Monitoring, Broken Bag Detection 
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n  Utilize a Listed System 
n  Detect & extinguish all sparks as per NFPA 664 



•  8.2.2.2.2* Ducts with a Fire Hazard.  Ducts conveying dry material released by 
equipment having a high frequency of generated sparks shall be designed and 
constructed in accordance with one of the following: 

•  (1) Equipped with a listed spark detection and extinguishing system installed 
downstream from the last material entry point and upstream of any collection 
equipment. 

•  (2)* Equipped with be a listed spark detection system actuating a high-speed abort 
gate, provided the abort gate can operate fast enough to intercept and divert 
burning embers to atmosphere before they can enter any collection or storage 
equipment. 

•  (3) Ducts conveying material to locations representing minimal exposure to 
personnel and the public at large shall be permitted without spark detection and 
extinguishing systems subject to a risk analysis acceptable to the Authority Having 
Jurisdiction. 
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•  1, 2, 4, 16, up to 36 zone Control Consoles 
•  And up to two (2) 20 or 40 zone Extension Cabinets 
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FD 1/8 
Flame detector  PK Smoke detector 



Relative 
Sensitivity 
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–  Highly sensitive spark detector  
(Si element) 

–  Installation in transport ducts  
and drop chutes 

–  Reliable detection of ignition 
sources within the product flow, 
even at high material load and 
pollution including DDense Phase 
conveying 

–  Flush-mounted installation of the 
detector optics for maximum life 
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–  Highly sensitive spark 
detector  
(Si element) 

–  For use at high 
operating temperatures  
(up to 600 °C) with fiber 
optic cables 

–  High detection reliability 
by using three detection 
elements 
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–  PbS element 

–  Installation in processes  
with aambient light 
egress 

–  Transfer points between 
mechanical conveyors, 
e.g. chutes, hoppers 

–  Bucket elevator infeed & 
outfeed chutes 
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Daylight Detector DLD 1/8A 
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DLD 1/8 
Sensor: Lead sulphide 

Inverse Square 
Law 
Intensity is 
inversely 
proportional 
to the 
square of 
the distance 
from the 
source 



Intensity is inversely proportional to the 
square of the distance from the source. 
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Lesson: Detect ALL sparks as per NFPA 664 
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for temperature monitoring 



–  Detection with dual UV/IR technology 
–  Insensitive to light ingress 
–  Heated optic for application  

in difficult conditions 
–  Early alarm by UV channel in case of 

arising fire (manual extinguishment) 
–  If the fire continues to spread, the UV 

alarm will be confirmed by the IR 
channel (automatic extinguishment) 

–  Application for ppress extinguishment,  
for example 
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Flame detector FD 1/8 

for detection of open flames 



–  Detection with three 
semiconductors 

–  Detection of hydrocarbons (H2) 
and nitrogen oxides (NO) 

–  Suppression of temporary fire-
pretending phenomena 

–  Insensitive to heavy dust exposure 
–  Used to monitor silos 
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for selective detection of smoldering-fire-characteristic gas emissions 
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•  Problem definition: 
–  Due to the above described construction of the drier with its numerous internal 

components, a complete optical monitoring of the drier is impossible. 
–  A temperature monitoring for fire detection is too slow. 

•  Solution: 
–  Due to the permanent circulation of the drying air, it is to be assumed that sparks are 

carried away when fire arises. 
–  To detect the sparks, spark detectors are installed in several important areas.  

These are: 

•  drying area 
•  cooling area 
•  outgoing air of drying area 
•  outgoing air of cooling area 
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Application example “Milling”  
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Application example “drying”  



Copyright Industrial Fire Prevention, LLC 

Application example “Sanding” 
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