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Basic and Advance Industrial Fire 
Protection Course 

•  Basic Industrial Fire Protection (IFP) 
§  Prescriptive-based on various API Documents 

§  Active and passive fire protection 

§  Management of hazards and risk 

•  Advance Industrial Fire Protection (IFP) 
§  Performance-based using the Thomas Barry’s book 

and other various AICHE/CCPS references 

§  Involves the aid of computer modeling  



Course Outline: Basic IFP 

•  Part 1: Active and Passive Fire Protection 
§  API RP 2001, “Fire Protection In Refineries” 

§  API 2021, “Management of Atmospheric Storage Tanks” 

§  API 2510A, Fire Protection considerations for the Design 
and Operation of Liquefied Petroleum Gas (LPG) 
Storage Facilities” 

§  API 2030, “Application of Fixed Water Spray Systems 
for Fire Protection in the Petroleum Industry” 

§  API 2218, “Fireproofing Practices in the Petroleum and 
Petrochemical Processing Plants” 



Course Outline: Basic IFP 

•  Part 2: Advance Hazard Control 
§  API 521, “Pressure-relieving and Depressuring 

Systems” 

§  API 2028, “Flame Arresters in Piping Systems” 

§  API 2210, “Flame Arresters for Vents of Tanks Storing 
Petroleum Products” 

§  API 750, “Management of Process Hazards” 

§  API 752, “Management of Hazards Associated with 
Location of Process Plant Buildings” 



Course Outline: Basic IFP 

•  Part 3: Managing Risk 
§  API 760, “Model Risk Management Plan Guidance for 

Petroleum Refineries” 

§  AICHE/CCPS, “Guidelines for Hazard Evaluation 
Procedures” 

§  AICHE/CCPS, “Guidelines for Chemical Process 
Quantitative Risk Analysis” 



Course Outline: Advance IFP 

•  Part 1: 
§  Industrial Application of Computer Modeling Programs 

TANK 

Wind direction 



Course Outline: Advance IFP 

•  Part 2: 
§  Risk-Informed, Performance-Based Industrial Fire 

Protection 



Today’s Objectives 

•  Discuss the basic principles of active and passive fire 
protection 

•  Introduce/review the five (5) “core” API Standards 

•  Application of the API Standards to real life situations 

•  Question and answers 

•  Conclusion 

 



Active and Passive Fire Protection 

•  What is active fire protection? 

 A fire protection method that employs manual or 
automated means of activation, initiation, alerting, or 
opening by use of mechanical or electrical devices to 
deliver, remove, isolate, or otherwise detect and/or 
suppress a hazard. 



Active and Passive Fire Protection 

•  Examples include: 
§  Sprinkler systems 

§  Clean agent gas systems 

§  Fire detection systems 

§  Smoke control and management systems 

§  Portable Equipment (fire extinguishers/hose cabinets) 



Active and Passive Fire Protection 

•  Physical Principles in Use: 
§  Cooling 

§  Smothering/reduction 

§  Dilution 

§  Suppression 

§  Inerting 

§  Chain breaking 



Active and Passive Fire Protection 

Critical Point #1: 

 In the process industry, the prime objective or purpose 
of applying water streams in a fire situation is to 
provide cooling and containment……. 

 

 NOT Extinguishment 



Active and Passive Fire Protection 

•  What is passive fire protection? 

  A fire protection method that prolongs the fire 
resistance and/or reduces the effects of thermal 
radiation for building components, super-structures, 
vessels, pumps, cable trays, pipes, or similar from 
failure prior to occupants escape or manual fire 
firefighting intervention.  



Active and Passive Fire Protection 

•  Examples include: 
§  Fireproofing (coatings or insulation) 

§  Non-combustible construction 

§  Partitions or walls 

§  Compartmentation 

§  Spacing and layout (Part 2) 

§  Drainage and containment (Part 2) 

§  Electrical area classification (Part 2) 



Active and Passive Fire Protection 

•  Physical Principles in Use: 
§  Delay of effects created by the three modes of energy 

transfer 



Active and Passive Fire Protection 

Critical Point #2: 

 The principle value of passive fire protection …..initial 
stages of a fire, when efforts are primarily* directed at 
shutting down units, isolating fuel sources, and setting 
up fire fighting equipment.  

 

 *or to permit the escape and/or protection of 
occupants in a building or structure. 



The “Core” API Standards 

§  API RP 2001, “Fire Protection In Refineries” 

§  API 2021, “Management of Atmospheric Storage 
Tanks” 

§  API 2510A, Fire Protection Considerations for the 
Design and Operation of Liquefied Petroleum Gas 
(LPG) Storage Facilities” 

§  API 2030, “Application of Fixed Water Spray Systems 
for Fire Protection in the Petroleum Industry” 

§  API 2218, “Fireproofing Practices in the Petroleum and 
Petrochemical Processing Plants” 



The “Core” API Standards: API RP 2001 

•  API RP 2001, “Fire 
Protection In Refineries” 

•  Purpose: Better 
understanding of refinery fire 
protection…promote a safe 
plant. 

•  Scope: Basics of fires, 
control and extinguishment, 
emergency response. 



API RP 2001 

•  Hazards – Conditions or 
properties of materials with 
the inherent ability to cause 
harm 

•  Risk – the probability of 
exposure to a hazard which 
could result in harm or 
damage 

•  Risk Assessment – 
Identification and analysis 
with judgments of probability 
and consequences, either 
qualitative or quantitative 



API RP 2001 
•  Guide to good engineering 

practice 

•  Not a design manual (still need 
NFPA) 

•  Involve all engineering 
disciplines 

•  Should be considered during 
the earliest stages of refinery 
design 



API RP 2001 

•  Proper equipment design 

•  Conditions that lead to fires or 
explosions*: 

§  Vapor clouds 

§  Spill/release of flammable 
liquids 

§  Loss of inerting 

§  Vibration 

§  Incompatible mixing 

§  corrosion 

*Section 5.4 



API RP 2001 

•  Where can I expect to see these failures?? 

•  While conducting a walk-through, what should I be 
looking at? 

•  How should I be looking at a piece of equipment? A 
process? 

•  What are the “red flags”? 



API RP 2001 

•  Where can I expect to see 
these failures?? 
§  Pumps/Compressors 

§  Pipe Racks/Piping 

§  Control Cables 

§  Finfan Coolers 

§  Pressure Vessels/
Exchangers/Columns 

§  Transformers 



API RP 2001 

•  While conducting a walk-through, what should I be 
looking at? 
§  Left 

§  Right 

§  Above 

§  Behind 

§  Under 

§  And around……… 



API RP 2001 

•  How should I be looking at a piece of equipment? A 
process? 
§  Eyes open 

§  Mind engaged 

§  Liquid inventory 

§  Exposures 

§  High pressure 

§  Physical state of the product 

§  Man…this looks weird?!?! 



API RP 2001 

•  What are the “red flags”? 
§  Items from “the list” (section 5.4) 

§  Closed valves 

§  Hot/cold permits 

§  Alarms 

§  Fire extinguishers laying around 

§  Hose cabinets in use 

§  “pee-yew”! 

§  “I think I stepped in something”! 



API RP 2001 

Section 6.2.1.4 Maximum flow for 4 to 6 hours 



API RP 2001 

Critical Point #3: 

 Refinery fire protection is not like baking a cake, you 
don’t use a cookbook…….it is done using a thorough 
and properly executed hazard identification 
methodology. 



The “Core” API Standards:  
API 2021/2021A 

•  API 2021, “Prevention and 
Suppression of Fire in Large 
Aboveground Atmospherics 
Storage Tanks” 

•  Purpose: Provide an 
experienced-based information 
to enhance the understanding 
of fire in atmospheric storage 
tanks 

•  Scope: …mange the needs 
associated with fires in 
atmospheric storage tanks 



API 2021/2021A 

•  Interim study that coincides with API 2021 

§  API 2021A, “Interim Study – Prevention and suppression 
of Fires in Large Aboveground Atmospheric Storage 
tanks” 

•  New Documents: 
§  FOAMSPEX 

§  LASTFIRE 



API 2021/2021A 



API 2021/2021A 



API 2021/2021A 



API 2021/2021A 



API 2021/2021A 



API 2021/2021A 



API 2021/2021A 



API 2021/2021A 



API 2021/2021A 

Critical Point #4: 

 Planning phase starts with a scenario 
analysis….logistics associated with major tank fire 
incidents can be very complex.  Plan now…save later! 



The “Core” API Standards:  
API 2510/2510A 

•  API 2510, “Design and 
Construction of LPG 
Installations” 

•  Purpose: To ensure safe 
storage and operations of LPG 
installations 

•  Scope: Design, construction, 
and location of LPG facilities 



API 2510/2510A 

•  Publication that coincides with API 2510 
§  API 2510A, “Fire-Protection Considerations for the 

Design and Operation of Liquefied Petroleum Gas 
(LPG) Storage Facilities” 





API 2510/2510A 



API 2510/2510A 
•  Consider use of water sprays 

(Section 5.3.4) 

•  Fire and hydrocarbon detection 
systems (Section 5.5.1) 



API 2510/2510A 



API 2510/2510A 
Application Method Advantages Disadvantages 

Water Deluge  
1.  Rapid activation 
2.  Can be automatic 
3.  Lack of plugging 

 
1.  Problems with wettability 
2.  Possible water spray supplement 

for legs 
3.  Effectiveness with jet fires 

Fixed Monitors  
1.  Ease of activation 
2.  Can be automatic 
3.  Effective for jet fires 

 
1.  Exposure to operators 
2.  Wind 
3.  Large water demand 
4.  Monitors may be changed 

unknowingly 

Water Spray  
1.  Rapid activation 
2.  Wettability and run down 
3.  Can be Automatic activation 

 
1.  VCE damage 
2.  Plugging 
3.  Effectiveness with jet fires 

Portable Equipment  
1.  VCE damage not an issue 
2.  Specific application to area 
3.  Portability for multiple hazards 

 
1.  Prolong set-up times 
2.  Manual 
3.  Exposure to operators 

Section 5.3.1 – Three methods of water application 



API 2510/2510A 

Critical Point #5: 

 Controlling the fuel source prior to any attempt of 
applying fire water* is a must! 

 

 *Use a one or more of the three primary methods 
of water application!! 



The “Core” API Standards:  
API 2030 

•  API 2030 “Application of Fixed 
Water Spray Systems for Fire 
Protection in the Petroleum 
Industry” 

•  Purpose/Scope: Provide 
guidance for the petroleum 
industry in determining where 
water spray systems might be 
used. 



API 2030 



API 2030 
•  Values from Table 1 

are intended for use by 
fire protection 
engineering personnel 
with the explanatory 
material in the text 
references. 



API 2030 

•  Pumps (Section 7.3.1) 
§  Significant potential or risk of spreading 
§  Fluid being handled 40 F above flash point 
§  Pump proximity to other equipment 
§  Other means of protection are not practical 

Minimum of 0.50 gpm/ft2 



API 2030 

•  Compressors (Section 7.3.6) 

§  Around 300 hp…same as pumps handling flammable liquids 



API 2030 

Critical Point #6: 

 Water spray systems should be designed, installed, 
tested, and maintained by highly-trained professionals 
in their field. 

  



The “Core” API Standards:  
API 2218 

•  API 2218 “Fireproofing 
Practices in the Petroleum and 
Petrochemical Processing 
Plants” 

•  Purpose: Provide guidance for 
selecting, applying, and 
maintaining fireproofing 
systems. 

•  Scope: Risk-base approach to 
evaluate fireproofing needs for 
the Petroleum and 
Petrochemical Processing 
Plants. 



API 2218 



API 2218 

•  What needs to be fireproofed? 
§  High Fire-Potential Equipment 

•  Fired heaters 

•  Pumps over 200 gpm 

•  Reactors 

•  Compressors 

•  Vessels and heat exchangers 



API 2218 

•  What needs to be fireproofed? 
§  Medium Fire-Potential Equipment 

•  Accumulators/feed drums 

•  Towers 

•  Air-cooled fin fans 



API 2218 

•  What needs to be fireproofed? 
§  Low Fire-Potential Equipment 

•  Small pumps 

•  Piping 



API 2218 

•  Power and control cables (Section 6.1.8) 

§  15 to 30 minutes 

 



API 2218 



API 2218 



API 2218 



API 2218 
Critical Point #7: 

 Above 1000ºF, steel’s strength (tension and compression) is 
approx. half and can absorb up to 30,000 Btu/hr/sq.ft. and will 
fail after 10 to 15 minutes of exposure 

  



Application of API Standards to Real 
Life 

•  Question 1: 

§  What are three important characteristics about a 
water supply system? 

§  Answer: API 2001, section 6.2.1 



Application of API Standards to Real 
Life 

•  Question 2: 

§  Where would I refer to for information about refinery 
pre-fire incident planning? 

§  Storage Tank? 

§  Answer: API 2001, section 11.2  

   API 2021, section 6, 7, and 8 



Application of API Standards to Real 
Life 

•  Question 3: 

§  How would I determine the flow rate for foam 
solution in a 250 ft diameter tank? 

§  Answer: API 2021, Appendix K 



Application of API Standards to Real 
Life 
•  Question 4: 

§  How would I determine the distance between a LPG 
vessel and the center of a pool fire at which cooling will 
be come necessary? 

§  If the pool fire is 30 ft. in diameter, what is the distance at 
which cooling water should be applied? 

§  Answer: API 2510A, Table 1 
    110 ft 



Application of API Standards to Real 
Life 

•  Question 5: 

§  Where would I find the advantages and 
disadvantaged of water application in the storage of 
LPG? 

§  Answer: API 2510A, Table 5 



Application of API Standards to Real 
Life 

•  Question 6: 

§  Where would I find exposure protection data? 

§  Answer: API 2030, section 7.2.1 



Application of API Standards to Real 
Life 

•  Question 7: 

§  Where would I find out details about how to protect 
Air-fin coolers? 

§  Answer: API 2030, section 7.3.4 



Application of API Standards to Real 
Life 

•  Question 8: 

§  Where would I find out information about 
fireproofing for LPG Spheres? 

§  Answer: API 2510A, section 5.8 



Application of API Standards to Real 
Life 

•  Question 9: 

§  What is the dimensions of the fire-scenario envelope 
for liquid fuel release? 

§  Above fire-potential equipment? 

§  Answer: API 2218, section 5.2.3 Table 1 



Application of API Standards to Real 
Life 

•  Question 10: 

§  What is the fireproofing considerations for 
equipment? 

§  Answer: API 2218, Appendix C, C.3 



Questions??? 



Conclusion 



Critical Points 

Critical Point #1: 
 In the process industry, the prime objective or purpose 
of applying water streams in a fire situation is to 
provide cooling and containment……. 

 

 NOT Extinguishment 

 



Critical Points 

Critical Point #2: 
 The principle value of passive fire protection …..initial 
stages of a fire, when efforts are primarily* directed at 
shutting down units, isolating fuel sources, and setting 
up fire fighting equipment.  

 

 *or to permit the escape and/or protection of 
occupants in a building or structure. 

 



Critical Points 

Critical Point #3: 
 Refinery fire protection is not like baking a cake, you 
don’t use a cook book…….it is done using a thorough 
and properly executed hazard identification 
methodology. 

 



Critical Points 

Critical Point #4: 
 Planning phase starts with a scenario 
analysis….logistics associated with major tank fire 
incidents can be very complex.  Plan now…save later! 

 



Critical Points 

Critical Point #5: 
 Controlling the fuel source prior to any attempt of 
applying fire water* is a must! 

 

 *Use a one or more of the three primary methods 
of water application!! 

 



Critical Points 

Critical Point #6: 
 Water spray systems should be designed, installed, 
tested, and maintained by highly-trained professionals 
in their field. 

  



Critical Points 
Critical Point #7: 

 Above 1000ºF, steel’s strength (tension and 
compression) is approx. half and can absorb up to 
30,000 Btu/hr/sq.ft. and will fail after 10 to 15 minutes 
of exposure 

  



Thank you 


