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3-4

(3)  

(4)  

3.2  

3.2.1  

  3.2 1  

 3.2-2   

  3.2 1 

  

 3.2 1   

(Manual Pull Station) 

 3.2-2   

(Break Glass Manual Call Point) 

 3.2 1 

 

  

  

       

      

 (Smoke Detector)   

 (  3.2 3  3.2 5) 

  

 3.2 3  

 (Ionization Smoke Detector) 

 3.2-4  

 (Photoelectric Smoke Detector) 



   

   3  

3-5

  

 3.2 5  (Beam Detector) 

 (Heat Detector)    

   

   (  3.2 6  3.2-8) 

  

 3.2 6  

  

(Rate-of-Rise Heat Detector) 

 3.2-7  

  

(Fixed Temperature Heat Detector) 

 

 3.2-8  (Combination Heat Detector) 

 

 

  

  

 2  

  



   

   3  
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  National Fire Protection Association (NFPA) 

    NFPA 

  NFPA 72-National Fire Alarm Code 

3.2.2  

 

 

  

 2   

   

1)  

  5  

 3.2-9  

(1)          

    

(2)      

   

(3)     

   

(4)         

    

(5)      

  

     

 3.2-9  , , ,    

2)  

   

(1)   

 (CO2)   



   

   3  

3-7

 1800 PSI 

  

  

  5  10   15   3.2-10 

 

 3.2-10  (CO2) 

(2)     1211 

  

    

   

   

CFC   1211 

  5  10   15   3.2-11 

 

 3.2-11     1211 

(3)   BF 2000   

BF 2000 (FE 36)   

    

   BF 2000  

  5  10   15   3.2-12 



   

   3  

3-8

 

 3.2-12  BF 2000   

 BF 2000 (FE 36) 

(4)   CFCs 

 (CLASS A,B,C)  

 (CLASS A) 

       (CLASS 

B)  

 (CLASS C) 

  3.2-13 

 

 3.2-13  CFCs 

  

 ( .)  UL (Underwriters Laboratories Inc.) 

  3.2 2 

 3.2 2   

  

. 332   Dry Chemical Types. ANSI/UL 299 

. 881  :  Carbon Dioxide Types. ANSI/UL 154 

. 882  :  Film – Forming Foam Types. ANSI/UL 8 
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 ANSI (American National Standards Institute) 

  UL  

ANSI/UL  (Mark)  3.2-14 

 

 3.2-14  

  4.5  (10 ) 

 

  3.2 3 

 

 3.2 3   

 

 

 

 1 

  ( ) 
  ( ) 

 

2A 

3 A 

4 A 

6 A 

10 A - 40 A 

10B 

20B 

280 

418 

557 

836 

1,045 

- 

- 

- 

- 

- 

- 

- 

9 

15 

 

4 A 

6 A 

10 A  

20 A - 40 A  

372 

557 

930 

1,045 

- 

- 

- 

- 

  
40B 

80B 

- 

- 

9 

15 
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 20  

 1.50    

 20  

 3.2-15 

  

  

 

 

 3.2-15  

 

 3.2-16  

 

 

 6  

 (Tamper Seal)  (Pull Pin) 

  

 

 3.2-17   



   

   3  
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3.2.3  

  (Standpipe) 

 (Automatic Sprinkler Systems)  (Fire Pump) 

 30  

  3.2 4 

 3.2 4  NFPA  

  

NFPA 13 Standard for Installation of Sprinkler Systems 

NFPA 14 Standard for Installation of Standpipe and Hose Systems 

NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection 

NFPA 20 Standard for Installation of Stationary Pumps for Fire Protection 

NFPA 22 Standard for Water Tanks for Private Fire Protection 

NFPA 24 Standard for the Installation of Private Fire Service Mains and Their Appurtenances 

 (Automatic Sprinkler Systems) 

   NFPA 13 Standard for Installation of Sprinkler Systems 

 NFPA 13 

    NFPA 14 Standard for Installation of Standpipe 

and Hose Systems  NFPA 14  3  

(1)  1  (Hose Valve)  65   

(2 )  

 3.2-18 

(2)  2  (Hose Station)  25   

(1 )  40  (1 )  

 3.2-19 

(3)  3  (Hose Station)  25   

(1 )  40  (11/2 )  (Hose 

Valve)  65  (2 ) 

  3.2-20 



   

   3  

3-12

 

 

 3.2-18  1 

 2½  

 3.2-19  2  

 1  

 Hose Reel  1½   Hose Rack 

 3.2-20  3  2
1/2

  

 1
1/2

  

 3 

 

 (Fire Hose 

Cabinet)  64   

 NFPA 14  1  3  

  500  (GPM) (30 

)  250  (15 )  

 1,250  (95 )  1,250 

 (95 )  

  30   3.2-21 

 1  3  NFPA 14 



   

   3  

3-13

 3.2-21  NFPA 14   

 4  

 (Fire Department Connection) 

 2
1/2 

    

  3.2-22 

 

 3.2-22  2
1/2 

 

 (Fire Pump)   

 NFPA 20 Standard for Installation of Stationary Pumps for Fire Protection 

 NFPA 20  2   

(1)  (Centrifugal Fire Pump)  Horizontal Split-

Case,  End Suction   In-Line  (2)  (Vertical Turbine 

Pump) 



   

   3  

3-14

-  

  NFPA 20 

 

  3.2-37 

 Horizontal Split-Case 

 3.2-23 

  Horizontal Split-Case 

 3.2-24 

 

-  (Vertical Turbine Pump) 

   3.2-24 

  

 

 3.2-25   

 3.2-25   

 NFPA 20  

 (Rated Capacity)  (Rated Pressure)  140 

  65  



   

   3  

3-15

 (No Flow)  140   3.2-26 

 NFPA 20 

 

 3.2-26  NFPA 20 

 3.2-26  

  

 NFPA 20 

3.2.4  

 1,000  

    

  Sprinkler  

 3.2-27  Sprinkler  

  

 13 

   NFPA 13 Standard for Installation of Sprinkler Systems 



   

   3  

3-16

 3.2-27  (Sprinkler) 

   

  

   

  

  NFPA 2001 Standard on Clean Agent Fire Extinguisher Systems, 

  NFPA 12 Standard on Carbon Dioxide Extinguisher Systems 

  NFPA 750 Standard on Water Mist Fire Protection Systems   

3.2-28  

 3.2-28  NFPA 12  

Standard on Carbon Dioxide Extinguisher Systems 

 (Automatic Sprinkler System) 

 

   

NFPA 13 Standard for Installation of Sprinkler Systems NFPA 13 

 4   
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(1)  (Wet Pipe System)  

  

 

 (Wet 

Pipe Alarm Valve)  

  

 3.2-29 

 

 3.2-29  

(2)  (Dry Pipe System) 

  

(Dry Pipe Alarm Valve)  

 

 

  3.2-30 

 

 



   

   3  

3-18

 

 3.2-30  (Dry Pipe Alarm System) 

(3)  (Pre-Action System) 

  

  (Pre-Action 

Control Valve)  

  3.2-31 

 

 3.2-31  (Pre-Action System) 



   

   3  

3-19

(4)  (Deluge System) 

     

 (Open Sprinkler)   

(Water Spray Nozzle)  

 NFPA 15 Standard for Water Spray Fixed 

Systems for Fire Protection  3.2-32 

   

 Pilot Sprinkler  (Deluge 

Valve)  

  3.2-33 

  NFPA 15 

 3.2-32  (Deluge System) 

 3.2-33   
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3-20

 

  NFPA 13  3   (1)  

(Light Hazard) (2)  (Ordinary Hazard)  (3)  

(Extra Hazard)  

 

 (Rack)   

 In-Rack Sprinkler   3.2-34 

 In-Rack Sprinkler   NFPA 13 

 

 3.2-34  In-Rack Sprinkler  

  3.2-35 

  (Pendent)  (Up-Right) 

  (Deluge System)   

(Water Spray Nozzle)  

  (Orifice) 

 1/2   Standard Orifice 

  (Warehouse Storage) 

 Large Drop  17/32  5/8  

 ESFR (Early Suppression Fast Response)  3/4 

 NFPA 13 
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 3.2-35  

 

  14  

 

   

           

        

   1   19 

 14   

 

       

 3.2-36 

 14  
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3-22

 

 3.2-36  

 

(1)    

  

  

  NFPA 25 Standard for the 

Inspection, Testing, and Maintenance of Water Based Fire Protection Systems  

 

   

  

(2)  

 

 

 

(3)  

-   

 2  

  3.2-37 



   

   3  

3-23

 

 3.2-37  

.    

.  

.    

 

   ASTM E814, Standard Test Method for Fire 

Tests of Through Penetration Fire Stops  UL1479,Standard for Fire Tests of Through 

Penetration Fire Stops  

  4   

(1)  (Intumescent Reaction) 

  

    

(2)  (Carbonization Reaction) 

 (Construction 

Joint)   

    

(3)  (Endothermic Reaction) 

  (Mineral Wool) 
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3-24

    

  

(4)  (Insulation Reaction) 

    

   

 3.2-38 

  2    (

)  ( )   Mortar

 Rockwool  Mortar  

(Insulation Reaction)  

 PVC ( )  3.2-38 

 (Intumescent Reaction)  PVC 

  PVC 

 

 3.2-38   

(Insumescent Reaction)  PVC ( )  

 (Insulation Reaction)  ( )  ( )

-

      

     

  1  

   NFPA 251 Standard for Fire Test of Building 

Construction and Materials, ASTM E119 Standard for Fire Tests of Building Construction 

and Materials, UL 263 Standard for Fire for Fire Tests of Building Construction and 

Materials  ISO 834 Fire Resistance Tests  



   

   3  

3-25

 14  

  1  

   3.2-39 

 3.2-39  1  

 14  

-

 

  

 

1)  (Insulating Board Systems) 

  

 (Calcium Silicate)  

 I  (I-Section)  3.2-40 

 I  (Perimeter/Area)  150 m
-1 

 15-20  1  

 25-40   2  

  

  



   

   3  

3-26

 

 3.2-40  

2)  (Concrete Encasement) 

   

 

   

 

    3.2-41 

 

 

 3.2-41  
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3-27

 

 3.2-41 ( )  

3)  (Concrete Filling) 

 

 

 (Heat Sink)   

 

   3.2-42 

 

 
 3.2-42  

 



   

   3  

3-28

4)  (Spray-on Systems) 

  

 (Aggregate)     

 

  ASTM E119 Standard of Fire Tests of Building Construction and Materials 

 

2  2   

 3.2-43 

 3.2-43  

5)  (Intumescent Paint)  

 

 

 

  

  15-30 

  3.2-44 

 8  

  

 8  

 

 

 



   

   3  

3-29

 

 3.2-44  

 

 

   3.2-45 

 (Warehouse) 

   NFPA 13 Standard for Installation of Sprinkler 

Systems 

 

 3.2-45  

 (Warehouse)  

 

   NFPA 204 Standard of Smoke and Heat Venting 

   NFPA 92B Guide for Smoke Management 

Systems in Malls, Atria, and Large Areas 

 

 

   3.2-46 

  3.2-47 



   

   3  

3-30

 

 

 

 3.2-48  

  

 

 3.2-46  

 

 3.2-47  



   

   3  

3-31

 

 3.2-48   

 

-

   

     

 

 (Hot Work Permit Sheet) 

   

  

 

      

   

  

 

    

 

-  (Means of Egress)  

 (Point of Safety)  3  

1)  (Exit Access)  

 (Exit) 

2)  (Exit)   

   



   

   3  
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3)  (Exit Discharge)   

  

 

 3.2-49  3   

  (Exit Access)  (Exit)  (Exit Discharge) 

 3.2-49  3  

      

  3.2-49    

 1 ( )     

 1  2  3.2-49   

    2  3.2-49 

  

1)  2   

2)   

3)  

4)  



   

   3  

3-33

 

  NFPA 101 Life Safety Code 

 3.2 5  

 3.2 5  

  

1-500  2  

501-1,000  3  

1,001   4  

-   

(Rack)  6  

 60   3.2-50 

 

 

 

 3.2-50   

 6   

-     

  

  (Grounding)  

(Bonding) 

   NFPA 77 Recommended Practice on Static 

Electricity 

 (Bonding)   2  

  (Grounding)   (Ground Rod) 



   

   3  

3-34

  

 5   3.2-51  

 

 3.2-51  (Bonding)  (Grounding) 

 3.2-52  

 

  

(Common Ground Line)  



   

   3  

3-35

 

 3.2-52  (Grounding)  (Bonding)  

 

-     

  (Safety Data Sheet) 

 

 (SDS-Safety Data Sheet)  

(MSDS-Material Safety Data Sheet)  

 (UN)  (SDS) 

 

The Globally Harmonized System for Hazard Classification and Labeling of Chemicals – 

GHS   16  

 

1)   (Identification of the 

substance/preparation of the Company/undertake) 

2)  (Hazards Identification) 

3)  (Composition/Information on Ingredients)  

4)  (First Aid Measures) 

5)  (Fire Fighting Measures) 



   

   3  
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6)  (Accidental Release Measures) 

7)  (Handling and Storage) 

8)  (Exposure Control/Personal Protection) 

9)  (Physical and Chemical Properties) 

10)  (Stability and Reactivity) 

11)  (Toxicological Information) 

12)  (Ecological Information) 

13)  (Disposal Considerations) 

14)  (Transport Information) 

15)  (Regulatory Information) 

16)  (Other Information) 

    

 

 

-  

  

 7  

   

     

     

-  

 1  

 

   

  

1)  

2)  

3)  

4)  
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3.3  

 

3.3.1  

 . . 2550 

 

(1)  (as-built 

drawing)  

(2)    

  

(3)    

(4)  

3.3.2  

 

  

  

(1)  

-   

 

 

-  2  

 -  

 1.2   2  

-      

-   

 

-  (Silica Gel)   2  3 
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-   

-  

 1   

-  

(2)  

-  

-     

-  

    

   

-    

  

  

-   

 

-   

 

- /   

   

-   

   

 

(3)  

-   

-  (  Neutral) 

 

-   1  

-    

 

 

-  

 (  2.4   1.5  ) 
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3-39

-  

 

-   

-  

 

-   

(4)  

-   

-   

     

 

-   

 

-  

 90   

-  

  

-  

-

   

  

 

(5)  

-  

 

 

-  

 90  

 

 

-
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-  

 

 

 

-

 

 

-

 

-  

 

 

(6)  

 3   

-  (Air terminal)  3   

1)  

2)  

3)  

-  (Down Conductor) 

-  (Ground Rod) 

 3   3 

   

 

(7)  

   

 3   , 

 , , , 

   

-  (Explosion Proof)   

 

-    

-  (Flexible conduit)  Explosion Proof  
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-   (RSC) 

 (IMC)  MI 

 

-  

  

-  

 

-  /  

 

-

   

-  (Surge 

Arrester)   

-      

 Clamp 

lock  

-   

(Bonding)  (Grounding)  

-  -  

 

-
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 4  

 

 

  5 

  

 

4.1  

4.2  

4.3  

4.4  

4.5  
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4-2 

4.1  

 

     

     

  

4.1.1   

 

1)  1  (Explosive substances)  

  1  UN-Recommendations 

  1 (TP I) 

2)  2A    (Compressed, liquefied and dissolved 

gases)   20   101.3  

 2  UN-Recommendations 

 1 (TP I) 

 (   Hydrogen fluoride  8 )

  (Refrigerated liquefied gas or Cryogenic liquefied gas) 

3)  2B  ( ) (Pressurized small gas 

containers ; aerosol can/aerosol container)    (Pressure Receptacles) 

 (Aerosol Dispensers)    

 

   

    

    

4)  3A  (Flammable liquids)   60 

  (closed cup)  3A  10 

   

 

5)  3B  (Flammable liquids)   60 

  93  (closed cap)  

6)  4.1A  (Flammable solids)   

 4.1  UN-Recommendations 

  1 (TP I)   

 (solid desensitized explosive)  

7)  4.1B   (Flammable solids)   

 4.1  UN-Recommendations   1 (TP I) 

     

 45   100   



  

   4  

4-3 

2.2 /  

 10   (Self reactive) 

8)  4.2  (Substances liable to spontaneous combustion) 

  4.2  UN-Recommendations 

  1 (TP I)  

(1)  Pyrophoric  

5  (auto-ignition 

temperature)  

(2)  Self-heating 

 

  (auto-ignition 

temperature)  ( ) 

 ( ) 

9)  4.3  (Substances which in contact with water emit 

flammable gases)   4.3  UN-Recommendations 

  1 (TP I)  

 

10)  5.1A 5.1B 5.1C  (Oxidizing substances) 

 5.1  UN-Recommendations   

1 (TP I)   

   

(1)  5.1A    

(2)  5.1B   

11)  5.1C  Ammonium nitrate  Ammonium nitrate  

12)  5.2  (Organic peroxides)  

 5.2  UN-Recommendations   1 

(TP I)  2     –O-O- ( ) 

 1  2  

 5%   

  

13)  6.1A  6.1B  (Toxic substances)  

  

 

14)  6.1A  (Combustible toxic substances)  

(1)   60  93   

(closed cap) 

(2)   93  

 (closed cap) 



  

   4  

4-4 

(3)  4.1B 

15)  6.1B  (Non-combustible toxic substances)  

  

16)  6.2  (Infectious substances)  

      

(rickettsias)   

17)  7  (Radioactive substances)   

 

 

18)  8A  8B  (Corrosive substances)   

    

(1)  8A   (Combustible corrosive substances)  

  60  93  

 (closed cap) 

  93  

 (closed cap) 

 4.1B 

(2)  8B   (Non-combustible corrosive substances) 

   

19)  9 (   

) 

20)  10  (Combustible liquids)   3A  

 3B 

21)  11  (Combustible solids)  

 4.1B 

22)  12  (Non-combustible liquids)    

23)  13  (Non-combustible solids)   

 

4.1.2   

 

1)  

 

  

   

   

     

  



  

   4  

4-5 

2)  

 

  

  

(1)  (  6.2) 

(2)  (  7) 

(3)  (  1) 

(4)    

 ( ) (  2A 2B) 

(5)  (  4.2) 

(6)  (  4.3) 

(7)  (  5.2) 

(8)  (  5.1A,5.1B  5.1C) 

(9)  (  4.1A  4.1B) 

(10)  (  3A  3B) 

(11)  (  6.1A) 

(12)  (  6.1B) 

(13)  (  8A) 

(14)  (  8B) 

(15)  3A  3B (  10) 

(16)  (  11) 

(17)  (  12) 

(18)  (  13) 

   

  

4.2  

 

 

 

 

 

 

4.2.1  

 

  

  

  (   



  

   4  

4-6 

)  

    

   

   

(Explosion Limit)   2   

1)  (General Exhaust Ventilation)    

 (Dilution Ventilation)  

    

    2  

 

 

(1)  (Mechanism ventilation) 

    

 

 4.2-1  (Mechanism ventilation)   

(2)  (Natural ventilation) 

 

 

   

 

 
 

 4.2-2  (Natural ventilation) 

 



  

   4  

4-7 

2)  (Local Exhaust Ventilation) 

  

  

  

 3   1)  (hoods) 2) 

  (ducts) 3)  (exhaust fan) 

   

 (Air Cleaners)  

 

4.2.2   

 

  

   

   

 

(explosion proof)  (IEC : International Electrotechnical 

Commission  CENELEC : European Electrotechnical Committee for Standardization)  

(NEC : National Electric Code) 

 

 4.2-3  Explosion proof 

4.2.3   

 

 

   

   

  Shut down 

   (High temperature alarm)  



  

   4  

4-8 

(High pressure alarm)  (High level alarm)  (Gas Detector)  

 

 

 4.2-4  

   

   

   

 

 4.2-5   

4.2.4  

 

  

  

         

   

   

   

   



  

   4  

4-9 

  

  

 

 4.2-6  

 

- Class A        

- Class B      

  

- Class C   

- Class D  

   

 4.2-1  

 

 
 

Class A Class B Class C Class D 

     

 ABC     

 BC     

  -  

-  

  

Aqueous Film Forming Foam (AFFF)     

     

 D     

 

 

 

 

 

 



  

   4  

4-10 

4.3  

 

   2  

 

4.3.1  (Storage Tank)  

  

  

1)   

2)    API (American Petroleum 

Institute)  ASME (American Society of Mechanical Engineers)  

   CSI (The Construction Specification 

Institute) 

3)  

  (  

) 

 

4.3.2  

 2   

1)  (Separate Storage)  

 

(1)   

 90  

(2)  ( )  

 5    10  

 90  

 

2)  (Segregate Storage)   2 

  

      

 4.3-1  

 

 

 

 



  

   4  

4-11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  4
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   4  

4-12 
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6.
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) 
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(

1.
 

 
 

 
 

 

(
) 

 
60

 

(
) 

 1
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00

 
 

2.
  

(
) 

 
60

 

 
60

 

 
50

 

 
2 

 A
B
C

 
 6

 
 1

 
 6

0 

 

3.
  

 

4.
  

 

5.
  

 
50

 

 2
5 

 (
8A

 
11

) 
(

) 

 2
 

 

 



  

   4  

4-13 

3)   

   2B, 3A, 3B, 4.1B, 4.3, 5.1B, 5.1C, 5.2, 6.1A, 6.1B, 8A, 8B, 10, 11, 12  

13    

 

(1)  

 

(2)  

  

(3)    3  

   

(4)  (Aerosol)       

 4.3-2   

 

 

 

(Capacity)  5,000  

 

(Capacity)  5,000  

1 - - 

2A - - 

2B 500  500  

3A  23 

  100  

 23  60   

200  

 23 

  100  

 23  60  

 200  

3B  5,000  5,000  

4.1A - - 

4.1B 200  200  

4.2 - - 

4.3 200  - 

5.1A - - 

5.1B 200  200  

5.1C 100   

5.2 100  (

 100  

 25  ) 

- 

6.1A 50  50  

6.1B 200  200  

6.2 - - 

7 - - 

8A   5,000  5,000  



  

   4  

4-14 

 

 

(Capacity)  5,000  

 

(Capacity)  5,000  

8B  5,000  5,000  

10  5,000  5,000  

11  5,000  5,000  

12  5,000  5,000  

13  5,000  5,000  

 

 1, 2A, 4.1A, 4.2, 5.1A, 6.2  7 

 

 

 

-  
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