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Chapter-14 Circuits and Wiring 

№Ω.№ Cabling 
Fire alarm system ₔ⁸⃰‹₴ ₔₑ₱₫₳₿₂₯₆⁮₴₲ ₭‹₅₇₴₆₵₨₳₭₈⃰₳›₵₇₴(selecting cables)₈₨⁸⃰⁄₴ ₭ₔ₨‹₴₂₧ 

ₔ›₵‹₴₆₵₨₳ ⁹⁮₴₲ₑ⃰⁄₴₳ ⁞₢₴₳⁞₨₳₈₁₴ ₉₫₩ₔ₂₴ₑ⁮₴⅜  
 (№) ₆₪₳ⁿ⁷₴›₱╘₫₩⁄₴₿›⁄₴₳(resistance to fire) 
 (℗) ₉₵℅₂₴⁞⁞₴₀₨⁸₴ₔ₨₳ ₑ₇₴₭⁪₨⁄₴╘₫₩⁄₴₆║₭‹₨⁄₴₳₿›⁄₴₳(current carrying capacity) 
 (™)  ₄₫₩╜ə₨₳‹₵⁪⁄₴₳₆║₁⁮₴₳₿›⁄₴₳(voltage drop under maximum current conditions ) 
 (Ω) Insulation characteristics 
 (℮)  ə ┌‹₆₴₳›₱╘₫₩⁄₴₿›⁄₴₳(Mechanical robustness, resistance to corrosion and rodent attack, etc .) 
 (⅍) Screening (where applicable) ⁸₫₩╜₿₃⁞₴ₑ⁮₴⅜  

Fire alarm system ₔ⁸⃰‹₴ ₔₑ₱₫₳₿₂₯╘₫₩⁄₴ₑ⁮₴₲ ₭‹₅₇₴ ₔ₆₵₩₯₳ₔ⁞₨₳ ₆₵₨₳⁞⃰₨(wide variety of 
different cables) ₈℅₩╘₫₩⁄₴₭ₑ₨₴₉⁮₴₳ ₆₪₳ⁿ⁷₴›₱╘₫₩⁄₴┐₂₪₳ ₔ┌‹₆₴₳›₱ₑ⁮₴₲(resist both fire and mechanical 
damage) ₭‹₅₇₴ₔ₆₵₩₯₳ₔ⁞₨₳‹₩₫ ₭₈⃰₳›₵₇₴ₑ⁄₴₲ₑ⁮₴⅜ Fire alarm system ⁸⃰⁄₴ ₔₑ₱₫₳₿₂₯₆⁮₴₲ ₭‹₅₇₴₆₵₨₳ 
ₔ₨₳₉₱₫₳ₑ⁮₴ ₆₪₳ⁿ⁷₴›₱╘₫₩⁄₴(fire resisting)₈₆⁮₴⅜ ₭ₔ₨‹₴⁸⃰⁄₴ ₔₑ₱₫₳₿₂₯₆⁮₴₲ ₭‹₅₇₴ₔ₆₵₩₯₳ₔ⁞₨₳₆₵₨₳‹₩₫ 
(recommended cable types) ₭₃₨₴₿₂⁹₨₳e⁮₴⅜  

№Ω.№.№ Recommended Cable Types 
⁸₂₴⁪⁄₴₆║₆₵₨₳(installation)₿₂₯₉₫₂₴ₑ⁮₴₲ₔ›₧ ₭‹₅₇₴ₔ₆₵₩₯₳ₔ⁞₨₳₆₵₨₳(type of cable)⅛ ₑ⃰₇₴⁸₁₴₳ 

ₑ⁮₴₲₉₆₴₳₭┌‹₨⁄₴₳(routing) ╘℅⁄₴₲ ‼₫⁷₴ₑ⁸∫₩₆₵₨₳(physical and electrical protection characteristics)₆₵₨₳‹₩₫ 
ₑ⁸₴₆℅⁸₴ ₭₃₨₴₿₂₭₂₳₈₆⁮₴⅜  

₭₇₅₫₇₵ₔ₨₳₿₃⁄₴₲ wiring ₉₫₂₴₈₨⁸⃰⁄₴ BS 7671(Requirements for Electrical Installations - IEE 
Wiring Regulations)‹₩₫ ₉₫₩‹₴₁₨(comply)₈₆⁮₴⅜ BS 5839-1: 2002 ╘℅⁄₴₲₉⁮₴₳ ‹₩₫‹₴⁮₪₈₆⁮₴⅜  

₭ₔ₨‹₴⁸⃰⁄₴ ₭⁹₨‹₴›₱⁹₨₳ₑ⁮₴₲ ₭‹₅₇₴ₔ₆₵₩₯₳ₔ⁞₨₳₆₵₨₳(recommended cable types)‹₩₫ 
ₔₑ₱₫₳₿₂₯╘₫₩⁄₴ₑ⁮₴⅜  
(№) Mineral insulated copper sheathed cables. Conforming to BSEN 60702-1 and BSEN 60702-2 
(℗) Proprietary fire resisting cables that conform to BS 7629 (these are sometimes described as 
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ósoft skinnedô fire resisting cables). 
(™)  Armoured fire resisting cables conforming to BS 7846. 
(Ω) Cables rated at 300/500V (or greater) and that provide the same degree of safety to that 

afforded by cables complying with BS 7629. 
BS 5839-1 ⁸⃰⁄₴ ₆₪₳ⁿ⁷₴›₱╘₫₩⁄₴ₑ⁮₴₲ ₭‹₅₇₴(fire resisting cable)₆₵₨₳‹₩₫ standard fire resisting 

cable ╘℅⁄₴₲ enhanced fire resisting cable ₒ€⅞ ╘℅⁞₴₆₵₩₯₳ ╘℅⁞₴⁞₨₳(two categories) ›⃰₮₿›₨₳⁹₨₳ₑ⁮₴⅜  Standard 
fire resistance ₭‹₅₇₴ ₔ₿₃⁞₴ₑ⁸₴₆℅⁸₴₈₁₴ BS EN 50200 PH30 ⁞₱›₵₩₁₴⁞₱⁮⃰₁₴₳₆₵₨₳ₔ₈ ⁞₆₴₳ₑ₂₴⁞⁞₴₭⁪₳┐₂₪₳ 
ₔ⁸⁮₴₿₂₯₭₂₳(independently tested and approved) ₈₆⁮₴⅜ Enhanced fire resistance ₭‹₅₇₴ₔ₿₃⁞₴ 
ₑ⁸₴₆℅⁸₴₈₁₴ BS EN 50200 PH 120  ⁞₱›₵₩₁₴⁞₱⁮⃰₁₴₳₆₵₨₳ₔ₈ ⁞₆₴₳ₑ₂₴⁞⁞₴₭⁪₳┐₂₪₳ ₔ⁸⁮₴₿₂₯₭₂₳(independently 
tested and approved) ₈₆⁮₴⅜  

Fire alarm system ₆₵₨₳⁸⃰⁄₴ ₂₧ₐ₧₭‹₅₇₴(power cable)╘℅⁄₴₲  signal ₭‹₅₇₴ ₒ€⅞ ₭‹₅₇₴ ╘℅⁞₴₆₵₩₯₳ 
₈℅₩ₑ⁮₴⅜ Fire alarm system ₆₵₨₳ₔ⁸⃰‹₴ ₭‹₅₇₴₆₵₨₳‹₫₩ ₭₈⃰₳›₵₇₴ₑ⁮₴₲ₔ›₧ ₭ₔ₨‹₴₂₧ₔ›₵‹₴₆₵₨₳‹₫₩ ₢₪₳⁞₨₳₭₂₳ 
⁞₢₴₳⁞₨₳₈₁₴ ₉₫₩ₔ₂₴ₑ⁮₴⅜  
(№) ₭‹₅₇₴ₔ₆₵₩₯₳ₔ⁞₨₳(Cable Types) 
 ⁸›₵₩₯╝╘₫₩⁄₴⁄₱₆₵₨₳⁸⃰⁄₴ ₂₧ₐ₧₭‹₅₇₴(power cable)╘℅⁄₴₲  signal ₭‹₅₇₴ ₑ⃰₇₴⁸₁₴₳₆║(wiring)ₔ⁸⃰‹₴ 

ₔₑ₫₱₳₿₂₯₈₆⁮₴₲ ₭‹₅₇₴ₔ₆₵₩₯₳ₔ⁞₨₳ ₆⁸€⁮₪┌‹₭₂⅜ ₆₪₳ⁿ⁷₴┌‹₨₈℅⁮₴⁞⃰₨ ›₱╘₫₩⁄₴₈⁮₴₈₩℅ₑ⁮₴₲ ₭‹₅₇₴ ₔ₆₵₩₯₳ 
ₔ⁞₨₳‹₫₩ ₂₧ₐ₧₭‹₅₇₴ₔ₿₃⁞₴ ₔₑ₫₱₳₿₂₯₭₉₲₈₩℅ₑ⁮₴⅜ Signal ₭‹₅₇₴ₑ⁮₴ ₂₧ₐ₧₭‹₅₇₴(power cable) 
₭₉₨‹₴ ₆₪₳ⁿ⁷₴┌‹₨₈℅⁮₴›₱₈₁₴ ₆₉₫₩ₔ₂₴₭₂⅜ Fire alarm system ₆₵₨₳ₔ⁸⃰‹₴ ₔₑ₫₱₳₿₂₯₈₁₴ ₑ⁄₴₲₭₉₵₨₴ₑ⁮₴₲ 
ₔ₆₵₩₯₳ₔ⁞₨₳ ₿₃⁞₴₈₆⁮₴⅜ National and local codes and guideline ₆₵₨₳‹₫₩ ₉₫₩‹₴₁₨₈₆⁮₴⅜  

(℗) ₭‹₅₇₴₆₵₨₳‹₩₫ ›⃰₮₿›₨₳⁹₨₳₿›⁄₴₳(Cable Segregation) 
 Fire alarm system ← power ₭‹₅₇₴ ╘℅⁄₴₲  signal ₭‹₅₇₴₆₵₨₳‹₫₩ ⁸₿›₨₳₭ₑ₨  eletrical system 

₆₵₨₳₆℅ ₑ₪₳₿›₨₳ₑ⃰₇₴⁸₁₴₳⁹₨₳₈₆⁮₴⅜ ⁹₫₩╜ə₿₂⁄₴  fire alarm power cable ₆₵₨₳ ‹₫₩₉⁮₴₳ fire alarm signal 
cable ₆₵₨₳ ╘℅⁄₴₲ₔ⁸€ ₑ⃰₇₴⁸₁₴₳₿›⁄₴₳ ₆₿₂₯₉₫₂₴₈⅜ Power wire ₆₵₨₳₆℅ ₿₃⁞₴₭₂↑₉₨ₑ⁮₴₲ electromagnetic 
interference(EMI)ₑ⁮₴ signal wire ₆₵₨₳‹₫₩ ₔ₭╘℅₨⁄₴₲ₔ₇℅‹₴₭₂₳╘₫₩⁄₴ₑ⁮₴⅜ System ›₵₩₯╝₇⃰⁄₴₳₆║ 
(malfunction) ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ ⁹₫⁸₴₉₫₂₴ₑ€₆₵₨₳← ⁮╓₁₴┌‹₨₳›₵‹₴₆₵₨₳(system manufacturerôs 
installation documentation) ‹₩₫ ₉₫₩‹₴₁₨₈₁₴ ₉₫₩ₔ₂₴ₑ⁮₴⅜   

(™) ₄₩₫╜ə₨₳‹₵⁪⁄₴₳₆║ (Voltage Drop) 
 Fire alarm device ₆₵₨₳← ₭₁₈₨ₔ‹⃰₨ₔ₭ₐ₳(distance)╘℅⁄₴₲ ₿₃⁞₴₭₂↑╘₫₩⁄₴ₑ⁮₴₲ ₄₫₩╜ə₨₳‹₵⁪⁄₴₳₆║(potential 

voltage drop)‹₩₫ ⁸₫₩⁄₴₳⁸₨⅞ ₑ⁄₴₲₭₉₵₨₴₆℅₁₴‹₁₴ₑ⁮₴₲ ₧a₇₨└‹₩₯₳ₔ₈⃰₇₴ₔ⁞₨₳(wire gauge)₆₵₨₳₿₃⁄₴₲ 
ₑ⃰₇₴⁸₁₴₳₆║₆₵₨₳ ₿₂₯₉₫₂₴₈₆⁮₴⅜  ₄₩₫╜ə₨₳‹₵⁪⁄₴₳₆║‹₫₩ ⁸⃰‹₴›₵‹₴₿›⁄₴₳⅛ ⁸₫₩⁄₴₳⁸₨₿›⁄₴₳⁸₫₩╜ ₿₂₯₉₫₂₴⅞ ₄₫₩╜ə₨₳ 
‹₵⁪⁄₴₳₿›⁄₴₳ ₆₿₃⁞₴₭₂↑₭ə₨⁄₴ ₑ⁄₴₲₭₉₵₨₴ₑ⁮₴₲ ₭‹₅₇₴ₔ₈⃰₇₴ₔ⁞₨₳‹₫₩ ₭₈⃰₳›₵₇₴₈₆⁮₴⅜  

(Ω) ‼₭₈₨⁄₴₳›₵₿›⁄₴₳(Grounding)  
 ₭‹₅₇₴₆₵₨₳ₔ₨₳₉₱₫₳‹₩₫ ‼₭₈₨⁄₴₳›₵₿›⁄₴₳(grounding) ₿₂₯₉₫₂₴₈₁₴ ₉₫₩ₔ₂₴ₑ⁮₴⅜  

(℮) ⁸₂₴⁪⁄₴₿›⁄₴₳(Terminations and Mounting Hardware) 
 Fire alarm system ₭‹₅₇₴(cable)╘℅⁄₴₲ ₐ₧₇₨(wire)  ₑ⃰₇₴⁸₁₴₳₈₨⁸⃰⁄₴ ₔₑ₱₫₳₿₂₯₆⁮₴₲ support ₆₵₨₳ ╘℅⁄₴₲ 

ₔ⁹₫₩⁄₴(mounting hardware)₆₵₨₳ₑ⁮₴ ₆₪₳ⁿ⁷₴ ›₱╘₫₩⁄₴₈₆⁮₴⅜ Fire alarm system ₭‹₅₇₴ ₑ⃰₇₴⁸₁₴₳ 
₈₨⁸⃰⁄₴ ₂₉⁸₴⁞⁸⁞₴ₔ⁹₫₩⁄₴(plastic mounting hardware)₆₵₨₳‹₫₩ ₔₑ₫₱₳₆₿₂₯₈⅜ ₆₪₳₭₉₨⁄₴ₑ⁮₴₲ₔ›₧ 
₂₉⁸₴⁞⁸⁞₴₆₵₨₳ ₔ₈⁮₴₭₂₵₨₴ₑ⃰₨₳╘₫₩⁄₴₭ₑ₨₭┌‹₨⁄₴₲ ₭‹₅₇₴₆₵₨₳ ⁹₩›₫₩‹₴₂₵‹₴⁞₪₳╘₫₩⁄₴ₑ⁮₴⅜  
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(⅍) Conduit and Cable Ducts 
 ₭‹₅₇₴₆₵₨₳ ₑ⃰₇₴⁸₁₴₳₈₁₴ₔ⁸⃰‹₴ ₑ⁄₲₴₭₉₵₨₴ₑ⁮₴₲ ₔ₈⃰₇₴ₔ⁞₨₳₈℅₩ₑ⁮₴₲ conduit ⅛ cable duct ₆₵₨₳ 

⁸₂₴⁪⁄₴⁹₨₳₈₆⁮₴⅜  
(ⅎ) Holes 
 ₭‹₅₇₴₆₵₨₳ ₑ⃰₇₴⁸₁₴₳₈₁₴ₔ⁸⃰‹₴ ₭₃₨‹₴⁹₨₳ₑ⁮₴₲ ₔ₭₂₧‹₴₆₵₨₳ₔ₨₳₉₱₫₳‹₩₫ ₃₫₁₴⅛ ₔ₆║₁₴⅛ ₭₈ ⁞ₑ⁮₴⁸₫₩╜ 

₆ₐ⁄₴ ₭₈₨‹₴₭⁞₈₁₴ ₆₪₳₆₭₉₨⁄₴╘₫₩⁄₴ₑ⁮₴₲₂⁞⇔⁮₴₳(fire stop)₿₃⁄₴₲ ₂₩⁸₴⁪₫╜₩ ‹₨₈₱⁹₨₳₈₆⁮₴⅜  

№Ω.№.℗ Wire Sizing 
SLC ₆₵₨₳⁸⃰⁄₴ ₑ⁸₴₆℅⁸₴⁹₨₳ₑ⁮₴₲ ℓ₧₇₨└‹₩₯₳ ₔ₆₵₯₩₳ₔ⁞₨₳(specific wire type)‹₩₫ ₔₑ₱₫₳₿₂₯₈₁₴ 

₉₩₫ₔ₂₴ₑ⁮₴⅜ Circuit ₆₵₨₳ ₭‹₨⁄₴₳⁞⃰₨ₔ₉₫₂₴(operation)₈₁₴ₔ⁸⃰‹₴ SLC wiring ₆₵₨₳ₔ₨₳₉₱₫₳ₑ⁮₴ twisted-pair 
shielded a ₧₇₨₆₵₨₳‹₩₫ₔₑ₱₫₳₿₂₯ₑ⁄₴₲ₑ⁮₴⅜ Electrical interference ₔ‹₵₩₯₳ₑ‹₴₭₈₨‹₴₆║(effects) ₭₉₵₨₲₁⁮₴₳₭⁞₈₁₴ 
ₔ⁸⃰‹₴ ℓ₧₇₨└‹₩₯₳ₔ₈⃰₇₴ₔ⁞₨₳(wire size)ₑ⁮₴ 18 AWG (0.75 mm2)⁹‹₴ ₂₩₫₆₭ₑ₳⁄₇₴ₑ⁄₴₲₂₧⅜ 12 AWG (3.25 
mm2) wire ⁹‹₴₉⁮₴₳ ₂₩₫₆└‹₪₳ₑ⁄₴₲₂₧⅜  

SLC circuit ⁸⃰⁄₴ ₔₑ₱₫₳₿₂₯₈₆⁮₴₲ ℓ₧₇₨└‹₩₯₳ ₔ₈⃰₇₴ₔ⁞₨₳(wire size)ₑ⁮₴ ₑ⃰₇₴⁸₁₴₳⁹₨₳ₑ⁮₴₲ 
ₔ₈℅⁮₴(length)ₔ₭₂↑⁸⃰⁄₴ ₆€⁸⁮₴ₑ⁮₴⅜ SLC ₔ⁸⃰‹₴ ₑ⁸₴₆℅⁸₴⁹₨₳ₑ⁮₴₲ ₉₩₫ₔ₂₴›₵‹₴₆₵₨₳╘℅⁄₴₲ ‹₩₫‹₴⁮₪ₑ⁮₴₲ 
(specific wiring requirements) ℓ₧₇₨└‹₩₯₳₆₵₨₳‹₩₫ ₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜  
Table 14-1 Wire requirements 
Wire Requirements Distance in feet (meters) Typical Wire Type1 

Twisted-pair shielded 

10,000 (3048) 12 AWG (3.25mm2) 
8,000 (2438) 14 AWG (2.00mm2) 
4,875 (1486) 16 AWG (1.30mm2) 
3,225 (983) 18 AWG (0.75mm2) 

Untwisted, unshielded wire, inside 
conduit or not in conduit. 

1,000 (305) 12 to 18 AWG 

1. AWG wire size conversion to metric size: 12 AWG = 3.25mm2; 14 AWG = 2.00mm 2; 16 AWG = 
1.30mm2; 18 AWG = 0.75mm 2 

№Ω.№.™ Measuring Resistance & Length 
Loop Resistance for Two-Wire SLC - Style 4 (Class B) 

 
₂₱₫ №Ω-№ Measuring DC Resistance of a Two-Wire SLC 

SLC wiring ‹₩₫ 2-wire style 4 configuration ₂₱₫⁞₱₆₵₩₯₳₿₃⁄₴₲ ₑ⃰₇₴⁸₁₴₳⁹₨₳₉₵℅⁄₴ T-tapping ⁹₫⁸₴›⃰⁄₴₲ 
₿₂₯ₑ⁮₴⅜ Control panel ₆℅ branch ⁸₫₩⁄₴₳← ₔ⁪₱₫₳₭₁₈₨ₔ⁹₩ ₈℅₩ₑ⁄₴₲ₑ⁮₴₲ total DC resistance ₑ⁮₴ 40 ohms 
⁹‹₴ ₂₫₩₆₆₵₨₳ₑ⁄₴₲₂₧⅜ DC resistance ‹₩₫ ₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴₲ₔ⁸₫₩⁄₴₳ ⁸₫₩⁄₴₳₇€╘₩₫⁄₴ₑ⁮₴⅜  
(№) With power removed, short the termination point of one branch at a time and measure the DC  
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resistance from the beginning of the SLC to the end of that particular branch.  
(℗) Repeat this procedure for all remaining branches in the SLC. 

Total Wire Length 
SLC ⁸⁞₴›₫⁸⃰⁄₴ branch ₆₵₨₳ ₔ₨₳₉₱₫₳₭₂₧⁄₴₳⁹₨₳ₑ⁮₴₲ ⁞₫⁞₫₭₂₧⁄₴₳ₔ₈℅⁮₴(total wire length )ₑ⁮₴ system 

instruction manual ⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴₲ ₔ₈℅⁮₴⁹‹₴ ₂₫₩₆₆₵₨₳ₑ⁄₴₲₂₧⅜ SLC ⁸⁞₴›₫ₔ⁸⃰⁄₴₳₈℅₩ branch ₆₵₨₳ 
ₔ₨₳₉₱₫₳⁸⃰⁄₴₈℅₩ₑ⁮₴₲ ₐ₧₇₨└‹₩₯₳ₔ₈℅⁮₴‹₩₫ ₭₂₧⁄₴₳₿›⁄₴₳(summing the wire lengths)₿₃⁄₴₲ SLC ⁸⁞₴›₫← total length  
‹₩₫ ₈₈℅₩╘₫₩⁄₴ₑ⁮₴⅜  

₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴₲₂₱₫(№Ω-℗)⅝ SLC ⁞₫⁞₫₭₂₧⁄₴₳ ₐ₧₇₨└‹₩₯₳ₔ₈℅⁮₴(total length )‹₩₫ ₈₈₁₴ Branch 
A ← ₔ₈℅⁮₴⅛ Branch B ₔ₈℅⁮₴⅛ Branch C ə ₈℅⁮₴ ₑ₱₫₳₆₵₩₯₳‹₩₫ ₭₂₧⁄₴₳₇€╘₫₩⁄₴ₑ⁮₴⅜ Four-wire SLC ⁸⁞₴›₫₆℅ total wire 
length ₑ⁮₴ ₑ⁮₴ system instruction manual ⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴₲ ₔ₈℅⁮₴⁹‹₴ ₂₫₩₆₆₵₨₳ₑ⁄₴₲₂₧⅜ ₭ₔ₨‹₴₂₱₫ 
(№Ω-℗)⁸⃰⁄₴ control panel ₈℅₩ SLC terminal ₆℅ output and return loops  ‹₩₫ ₭₃₨₴₿₂(identify)⁹₨₳₂₱₫ ₿₃⁞₴ₑ⁮₴⅜  

 
₂₱₫ №Ω-℗ Measuring the Total Wire Length - Two-Wire SLC 

№Ω.№.Ω Fire Wiring Color Code 
⁸₂₴⁪⁄₴ₑ⁮₴₲ₔ›₧ ₐ₧₇₨└‹₩₯₳ₔ₭₈₨⁄₴₆₵₨₳‹₫₩ ₑ⁸₩₿₂₯₈₁₴₉₫₩ₑ⁮₴⅜ Out ⁪₫₩ₑ⁮₴₲ ₭ₐ₧ₒ₨₈₆℅₨ panel 

output ₆℅ ⁹⃰‹₴ₑ⃰₨₳ₑ⁮₴₲ └‹₩₯₳₆₵₨₳‹₩₫ ⁪₫₩₉₫₩ₑ⁮₴⅜ (ñOutò refers to ñoutò from the alarm panel) 
    Red = Positive (+) loop out  
    Black = Negative (-) loop out  
    Blue = Positive (+) loop return  
    Brown = Negative ( -) loop return  

ₔ⁹‹₴₂₧ₔ₭₈₨⁄₴₆₵₨₳‹₫₩ ₔₑ₫₱₳₆₿₂₯₅₮ ₆₩₆₩└‹₩₯‹₴╘℅⁞₴ₑ‹₴ₑ⁮₴₲ ₔ₭₈₨⁄₴₆₵₨₳‹₫₩ ₔₑ₫₱₳₿₂₯╘₫₩⁄₴ₑ⁮₴⅜ ₑ₩₫╜₭ₑ₨₴ 
ₔ₭⁪₨‹₴ₔ₢₪ₔ⁸⃰⁄₴₳₈₩℅ ⁸₂₴⁪⁄₴₆║₆₵₨₳ₔ₨₳₉₫₱₳⁸⃰⁄₴ ⁮₪⁮₨₆║(consistent)₈₩℅₈₁₴ ₉₫₩ₔ₂₴e⁮₴⅜ 

№Ω.℗ ⁪₨₳‹⁞₴ ₔ₆₵₩₯₳ₔ⁞₨₳₆₵₨₳(Circuit Types) 
Fire alarm system ⁸⃰⁄₴ loop ₑ₫₩╜₆ₒ₫⁸₴ circuit ⁪₫₩ₑ⁮₴₆℅₨ ℓ₧₇₨└‹₩₯₳⁸⁞₴⁞₱₫₿₃⁄₴₲ ›₵₩⁸₴⁪‹₴⁹₨₳₿›⁄₴₳(pair 

of wires) ₿₃⁞₴ₑ⁮₴⅜ Control panel ₔ⁸⃰⁄₴₳₈₩℅ circuit board ₆₵₨₳₆℅  field device ₆₵₨₳⁪₪ₑ₫₩╜ power ╘℅⁄₴₲ signal ‹₫₩ 
ₑ₇₴₭⁪₨⁄₴₭₂₳ₑ⁮₴₲ ₐ₧₇₨₿₃⁞₴ₑ⁮₴⅜ 

№Ω.℗.№ Power-Limited Fire Alarm Circuits 
Power-limited fire alarm circuit ⁸⃰⁄₴ device ₆₵₨₳⁪₪ₑ₩₫╜ ₑ⃰₇₴⁸₁₴₳⁹₨₳ₑ⁮₴₲ ₧a₇₨└‹₩₯₳(field wiring) 

₆₵₨₳⅝ ⁞₪₳⁪⁄₴₳ₑ⁮₴₲ electrical current ‹₩₫ ‹₁₴╜e⁸₴⁹₨₳ₑ⁮₴⅜ Power-limited rating ₑ⁮₴ power supply ╘℅⁄₴₲ 
ₑ‹₴⁪₫₩⁄₴ₑ⁮₴⅜ Non power-limited circuit ⁸⃰⁄₴ fuse ₆₵₨₳ ₑ₫₩╜₆ₒ₫⁸₴ circuit breaker ₆₵₨₳‹₩₫ ⁹⁮₴₲ₑ⃰⁄₴₳ 
⁸₂₴⁪⁄₴₉₫₩‹₴╙₫₱₿₃⁄₴₲ power-limited circuit ₿₃⁞₴₉₨₉₩₆₴₲₆⁮₴ ₆ₒ₫⁸₴₭₂⅜  
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National and local codes and regulations ₆℅ ₑ⁸₴₆℅⁸₴⁹₨₳ₑ⁮₴₲ ₔ⁸₫₩⁄₴₳ power-limited circuit 

₆₵₨₳‹₫₩ ⁸₿›₨₳₭ₑ₨ circuit ₆₵₨₳₆℅ ₈℅₩₈₆⁮₴₲ ₔ₁⁮₴₳⁪₫₱₳ ₔ‹⃰₨ₔ₭ₐ₳(minimum distance)⁸⃰⁄₴ ⁸₂₴⁪⁄₴ ⁹₨₳₈₆⁮₴⅜ 

Power-limited fire alarm circuit ₆₵₨₳₆℅₨  
(№) Signaling Line Circuit (SLC) 
 Signaling Line Circuit (SLC)⁪₫₩ₑ⁮₴₆℅₨ circuit interface ₆₵₨₳⅛ control unit₆₵₨₳ ₑ₩₫╜₆ₒ₫⁸₴ transmitter 

₆₵₨₳ ⁞ₑ⁮₴⁸₩₫╜ ₔ┌‹₨₳⁸⃰⁄₴₈℅₩ₑ⁮₴₲ input signal ₆₵₨₳⅛ output signal ₆₵₨₳ ₑ₫₩╜₆ₒ₫⁸₴ ╘℅⁞₴₆₵₩₯₳⁞₉₱₫₳ 
ₑ₇₴₭⁪₨⁄₴₭₂₳ₑ⁮₴₲ circuit ₑ₫₩╜₆ₒ₫⁸₴ ₉₵℅₂₴⁞₪₳₉₆₴₳₭┌‹₨⁄₴₳(path) ₿₃⁞₴ₑ⁮₴⅜  

₭₇₅₫₇₵ₔ₨₳₿₃⁄₴₲ smoke detector ₆₵₨₳⅛ heat detector ₆₵₨₳⅛ manual fire alarm station ₆₵₨₳⅛ 
monitor module ₆₵₨₳⅛ control module ₆₵₨₳ ⁞ₑ⁮₴₲ addressable device ⁸₫₩╜╘℅⁄₴₲ ›₵₩⁸₴⁪‹₴⁹₨₳┐₂₪₳ 
₀₨⁸₴ₔ₨₳(power) ₭₂₳⅞ control ₉₫₂₴╘₫₩⁄₴ₑ⁮₴₲  ₉₵℅₂₴⁞⁞₴₂⁸₴₉₆₴₳(circuit) ₿₃⁞₴ₑ⁮₴⅜ 

(℗) Notification Appliance Circuit (NAC)  
 Notification Appliance Circuit (NAC) ⁪₫₩ₑ⁮₴₆℅₨ ₒ⃰₁₴₳(horn)₆₵₨₳⅛ ₅₮₉₴(bell)₆₵₨₳⅛ strobe ₆₵₨₳⅛ 

speaker control panel ₆₵₨₳⅛ addressable control module ₆₵₨₳ ⁞ₑ⁮₴₲ ₔ›₵‹₴₭₂₳‹₩₈₩₇₨⁸₫₩╜╘℅⁄₴₲ 
›₵₩⁸₴⁪‹₴⁹₨₳ₑ⁮₴₲ supervised output circuit  ₿₃⁞₴ₑ⁮₴⅜ 

Notification Appliance Circuit(NAC) ⁪₩₫ₑ⁮₴₆℅₨ fire horns ⅛ speaker ╘℅⁄₴₲ strobe ⁞ₑ⁮₴₲ device 
₆₵₨₳⁪₪ₑ₫₩╜ panel ₆℅ signal ₆₵₨₳╘℅⁄₴₲ power ‹₫₩ ₑ₇₴₭⁪₨⁄₴₭ₑ₨  circuit ₿₃⁞₴ₑ⁮₴⅜  
₆₪₳₭₉₨⁄₴ₑ⁮₴₲ₔ›₧ ₆₪₳₭₉₨⁄₴₭₁₭┌‹₨⁄₴₳ ₔₑ₩₭₂₳₈₁₴(telling the occupants of the alarm) ₔ⁸⃰‹₴ 
fire horns ⅛ speakers ₆℅ ₿₆⁮₴ₑ₱⁹⃰‹₴₭₂↑(make noise) ₉₨₭⁞₈₁₴╘℅⁄₴₲ strobe ⁞ₑ⁮₴₲ ‹₩₈₩₇₨(device) 
₆₵₨₳₆℅ ₔ₉⁄₴₳₭₈₨⁄₴(flash lights) ₿₃⁞₴₭₂↑₭⁞₈₁₴ₔ⁸⃰‹₴ ₉₫₩ₔ₂₴ₑ⁮₴₲ signal ╘℅⁄₴₲ power ‹₫₩ NAC circuit 
₆℅ ⁹₫⁸₴₭₂₳ₑ⁮₴⅜ 

(™) Initiating Device Circuit (IDC) 
 Contact-type alarm initiating device ₆₵₨₳⅛ conventional two-wire automatic device ₆₵₨₳⅛ control 

panel ₆₵₨₳ ₑ₫₩╜₆ₒ₫⁸₴ addressable monitor module ₆₵₨₳‹₩₫ Initiating Device Circuit (IDC) ⁸⃰⁄₴ 
⁪‹₴ₑ⃰₇₴⁹₨₳ₑ⁮₴⅜ Initiating Device Circuit(IDC) ⁪₩₫ₑ⁮₴₆℅₨ input device ₆₵₨₳₆℅ signal ‹₫₩  
panel ⁪₪ₑ₫₩╜e₇₴₭⁪₨⁄₴ ₭₂₳ₑ⁮₴₲ circuit ₿₃⁞₴ₑ⁮₴⅜ 

(Ω) Power or Control Circuit 
 Power circuit ₑ₫₩╜₆ₒ₫⁸₴ control circuit ⁪₩₫ₑ⁮₴₆℅₨ field device ₆₵₨₳⁪₪ₑ₫₩╜ signal ₑ₫₩╜₆ₒ₫⁸₴ power 

‹₫₩ ₑ₇₴₭⁪₨⁄₴₭₂₳ₑ⁮₴₲ circuit ₿₃⁞₴ₑ⁮₴⅜  

№Ω.℗.℗ Initiating Line Circuit  (IDC) 

 
Panel ╘℅⁄₴₲⁪‹₴⁹₨₳ₑ⁮₴₲ fire alarm wiring ₆₵₨₳‹₩₫ ₭⁞₨⁄₴₲┌‹⁮₴₲(supervises ₉₫₂₴)₈₁₴ₔ⁸⃰‹₴ end-of-

line resistor ‹₫₩ ₔₑ₫₱₳₿₂₯⁹₨₳ₑ⁮₴⅜ Resistor ₑ⁮₴ ₭ₑ₳⁄₇₴ₑ⁮₴₲ electrical current ‹₫₩ₑ₨ loop ₔ⁸⃰⁄₴₳₈℅₩ 

Cable ₆₵₨₳⅛ compartment ₆₵₨₳⅛ enclosure ₆₵₨₳⅛ outlet box ₆₵₨₳⅛ raceway ₆₵₨₳⅛ fitting  ₆₵₨₳⅛ 
conductor ₆₵₨₳⅛ electric light ₆₵₨₳⅛ power ₆₵₨₳⅛ Class 1 circuit e ₫₩╜₆ₒ₫⁸₴ non power-limited fire alarm 
circuit conductor ₆₵₨₳ ⁞ₑ⁮₴⁸₫₩╜⁸⃰⁄₴ power-limited conductor ₆₵₨₳ ₆⁸₂₴⁪⁄₴₈⅜ 

Fire sensing (alarm) ╘℅⁄₴₲ Non-fire sensing (supervisory) devices ₆₵₨₳‹₫₩ Initiating Line 
Circuit (IDC) loop ₔ⁸⃰⁄₴₳⅝ ₔ⁸€⁸‹⃰ ⁸₮⃰⅞ ₆⁸₂₴⁪⁄₴ₑ⁄₴₲₭₂⅜ 
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ℓ₧₇₨└‹₩₯₳₆₵₨₳⅝ ₿₃⁸₴ₑ₁₴₳›⃰⁄₴₲₿₂₯ₑ⁮₴⅜ ⁹₫₩╜₭┌‹₨⁄₴₲ ₐ₧₇₨╘℅⁄₴₲ ›₵₩⁸₴⁪‹₴⁹₨₳ₑ₆℅₵₭₁₈₨(connection)₆₵₨₳ ₔ₨₳₉₫₱₳ 
ₑ⁮₴ ₆₿₂⁸₴₭⁸₨‹₴₅₮ ⁪‹₴₆₩₭₁₭┌‹₨⁄₴₳ ₔ₨₆›₱ₑ⁮₴⅜ Class B loop ⁸⃰⁄₴ end-of-line resistor ₑ⁮₴ 
ₔ₭⁪₨‹₴ₔ₢₪← ⁸⁞₴₭₁₈₨⁸⃰⁄₴₈℅₩╘₩₫⁄₴(distant part of the building) ₑ⁮₴⅜ Class A loop ⁸⃰⁄₴ end-of-line 
resistor ₑ⁮₴ panel ⁪₨₳‹⁞₴← ₔ⁞₩⁸₴ₔ₂₩₫⁄₴₳⁸⁞₴›₫(part of the circuitry)  ₿₃⁞₴ₑ⁮₴⅜ 

IDC ⁸⃰⁄₴ panel ╘℅⁄₴₲ input sensing device ₆₵₨₳‹₫₩ ›₵₩⁸₴⁪‹₴⁹₨₳ₑ⁮₴₲ ₐ₧₇₨└‹₩₯₳⁸⁞₴⁞₱₫(pair of wires) 
₂₧₈℅₩ₑ⁮₴⅜ IDC ⁸⃰⁄₴ ₂₧₈℅₩ₑ⁮₲₴ field device ₆₵₨₳‹₩₫ ₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜  

Fire Sensing Input Devices (Alarm) Non-Fire Input Sensing Devices  
(Supervising other systems) 

¶ Water flow 
¶ Smoke Detectors 
¶ Heat Detectors 
¶ Manual Pull Stations 
¶ Fire Suppression System Alarms 

¶ Duct Detectors (in older systems these were alarm) 
¶ Fire Suppression System Supervisories 
¶ Fire Pump Supervisories 
¶ Gatevalve Tamper Supervisories 

№Ω.℗.™ Notification Appliance Circuit(NAC) 
IDC ₐ₧₇₨└‹₩₯₳ₑ⃰₇₴⁸₁₴₳₂₱₫‹₮₲ₑ₫₩╜₂⁄₴ Class A ₑ₩₫╜₆ₒ₫⁸₴ Class B loop ₆₵₨₳⁸⃰⁄₴ "Notification 

Appliances" ₆₵₨₳ₔ⁸⃰‹₴ ₉₩₫ₔ₂₴ₑ⁮₴₲ ₂₧ℓ₧(power to operate)‹₩₫ NAC ‹ ₑ₇₴₭⁪₨⁄₴₭₂₳ₑ⁮₴⅜ NAC ⁸⃰⁄₴ 
₂₧₈℅₩ₑ⁮₲₴ field device ₆₵₨₳‹₩₫ ₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜ 

 (‹) Fire horns (‾) Chimes ╘℅⁄₴₲ 
 (›) Strobes (⁄) Speakers ⁸₩₫╜₿₃⁞₴ₑ⁮₴⅜ 
 (‼)  Bells   

Alarm ₿₃⁞₴₭₂↑₭₁›₵₩₁₴⁸⃰⁄₴ loop ₔ⁸⃰⁄₴₳₈℅₩ ₄₩₫╜ə₨₳(voltage)ₑ⁮₴ forward biased ₿₃⁞₴ₑ⁮₴⅜ Panel ₆℅ 
⁹₫⁸₴₭₂₳ₑ⁮₴₲ electrical current ₑ⁮₴ notification appliance ₆₵₨₳‹₫₩ ₿₃⁸₴ₑ⃰₨₳ₑ⁮₴⅜ ⁹₫₩╜₭┌‹₨⁄₴₲ ₉€₆₵₨₳ 
ₑ⁸₩₿₂₯₆₩ₑ⁮₴⅜ ₂₫₱₆℅₁₴ₔ›₵₩₁₴(normal times)⁸⃰⁄₴ ₑ₫₩╜₆ₒ₫⁸₴ alarm ₆₿₃⁞₴₭₂↑›₵₩₁₴⁸⃰⁄₴ voltage polarity ₑ⁮₴ 
₭₿₂₨⁄₴₳₿₂₁₴(reversed) ₿₃⁞₴ₑ⁮₴⅜ Polarity ₑ⁮₴ ₭₿₂₨⁄₴₳₿₂₁₴(reversed)₿₃⁞₴₭₁₭ₑ₨₭┌‹₨⁄₴₲ Notification appliance 
ₔ⁸⃰⁄₴₳⅝ ₆⁮₴ₑ⁮₴₲ current ₆₿₃⁸₴ₑ⃰₨₳₭₂⅜ Class A or Class B loop ‹₩₫ supervised ₉₫₂₴₭₂₳₭₁ₑ⁮₴⅜  

Fire panel ⁸⃰⁄₴ alarm ₿₃⁞₴₭₂↑ₑ⁮₴₲ₔ›₧ panel ₑ⁮₴ supervising ₉₫₂₴₭₁₿›⁄₴₳ₔ₨₳ ₈₂₴⁸₁₴╜ ₉₩₫‹₴ₑ⁮₴⅜ 
₄₩₫╜ə₃₩₫⅛ ₔ₆‹₩₫ ₂₱₫₆℅₁₴₿₃⁞₴₭ₔ₨⁄₴ ₭₿₂₨⁄₴₳₉₮(changes the voltage polarity to normal) ₉₩₫‹₴ₑ⁮₴⅜ ⁹₫₩ₔ›₧ 
electrical current ₑ⁮₴ device ₆₵₨₳ₔ⁸⃰⁄₴₳ₑ₩₫╜ ₿₃⁸₴ₑ₁₴₳⁞₪₳⁪⁄₴₳ₑ⃰₨₳ₑ⁮₴⅜ ₔ₭⁪₨‹₴ₔ₢₪⁸⃰⁄₴₳⅝ ₈℅₩₉€₆₵₨₳‹₩₫ 
₆₪₳₭₉₨⁄₴₭₁₭┌‹₨⁄₴₳ₔₑ₩₭₂₳(causing the devices to notify the occupants of the building) ₑ⁮₴⅜ 

 

№Ω.℗.Ω SLC (Signaling Line Circuit) 
Signaling Line Circuit(SLC) ₆₵₨₳ₑ⁮₴ panel ₆℅ data ₆₵₨₳‹₩₫ field device ⁪₪ₑ₩₫╜ signal 

ₑ₇₴₭⁪₨⁄₴₭₂₳ₑ⁮₴⅜ Field device ₆₵₨₳⁪₪₆℅ data ₆₵₨₳‹₩₫ panel ⁪₪ₑ₩₫╜ ₿₂₁₴₉⁮₴ₑ₇₴₭⁪₨⁄₴₭₂₳ₑ⁮₴⅜ 

Fire alarm panel ₑ⁮₴ ₂₫₱₆℅₁₴ₔ›₵₩₁₴⁸⃰⁄₴ ₉℅₵₂₴⁞⁞₴₃₫₩╘℅⁄₴₲₆(ₔ₭₂₧⁄₴₳⅛ ₔ╘₫⁸₴)‹₫₩ ₭₿₂₨⁄₴₳₿₂₁₴₿₃⁞₴₭ₔ₨⁄₴ 
₿₂₯₉₫₂₴‹₨ loop ‹₫₩ ₭⁞₨⁄₴₲┌‹⁮₴₲(supervise) ₉₫₂₴₭₁ₑ⁮₴⅜ Alarm ₿₃⁞₴₭₂↑ₑ⁮₴₲ₔ›₧ ₉℅₵₂₴⁞⁞₴₃₫₩╘℅⁄₴₲₆(ₔ₭₂₧⁄₴₳⅛ 
ₔ╘₫⁸₴)‹₫₩ ₔ⁸⁮₴₿₃⁞₴₭ₔ₨⁄₴ ₿₂₯₉₫₂₴₉₫₩‹₴┐₂₪₳ notification device ₆₵₨₳⁪₪ₑ₫₩╜ ₉℅₵₂₴⁞⁞₴₀₨⁸₴ ⁞₪₳⁪⁄₴₳ₑ⃰₨₳ 
₭⁞₭ₑ₨₭┌‹₨⁄₴₲ notification device ₆₵₨₳ ₔ₉₫₂₴₉₫₂₴‹₨ ₉€₆₵₨₳‹₫₩ ₆₪₳₭₉₨⁄₴₭₁₭┌‹₨⁄₴₳ ₑ⁸₩₭₂₳₿›⁄₴₳ 
₿₃⁞₴ₑ⁮₴⅜ 
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SLC e ⁮₴ field device ₆₵₨₳⁹₱ₑ₫₩╜ ₉₫₩ₔ₂₴ₑ⁮₴₲ ₂₧ₐ₧ₔ₁⁮₴₳⁄₇₴‹₫₩ ⁹₫⁸₴₭₂₳╘₫₩⁄₴ₑ⁮₴⅜ ⁸⁞₴₁⁮₴₳ₔ₨₳₿₃⁄₴₲ 
field device ₆₵₨₳ ₔ₉₫₂₴₉₫₂₴₈₁₴ ₂₧a₧ ₔ₁⁮₴₳⁄₇₴ ₉₫₩ₔ₂₴₉℅₵⁄₴ SLC ₆℅ ₈╘₫₩⁄₴ₑ⁮₴⅜ Field device ⁪₩₫ₑ⁮₴₆℅₨ input 
device ╘℅⁄₴₲ output device ╘℅⁞₴₆₵₯₩₳⁞₉₱₫₳‹₩₫ ₭₂₧⁄₴₳⅞ ₭›↑⁪₩₫₿›⁄₴₳ ₿₃⁞₴ₑ⁮₴⅜ 

SLC ╘℅⁄₴₲ ›₵₩⁸₴⁪‹₴⁹₨₳╘₩₫⁄₴ₑ⁮₴₲ field device ₆₵₨₳ 
Input  Output 

¶ Smoke Detectors 
¶ Heat Detectors 
¶ Combination Smoke/Heat 

Detectors 
¶ Pull Stations 
¶ Alarm and Supervisory 

Input Modules 

¶ Control Relays 
¶ NAC Riser Modules 

o Audible 
o Visible 
o Combination Audible/Visible 
o Audio for Speakers 
o Firefighter's Phone 

 

Supervise ₉₫₂₴₈₁₴ₔ⁸⃰‹₴ SLC ‹₩₫ device ₆₵₨₳ₔ₨₳₉₱₫₳╘℅⁄₴₲ ›₵₩⁸₴⁪‹₴ 
(connected) ⁹₨₳₈₆⁮₴⅜ Panel ₆℅ input device ₑ₩₫╜₆ₒ₫⁸₴ output device 
⁸₩₫⁄₴₳⁪₪ₑ₩₫╜ ₭ⁿ⁸₨₆₵₨₳ ₭₂₳₂₩₫╜e⁮₴⅜ Device ₆₵₨₳ₔ₨₳ ⁸⁞₴›₫›₵⁄₴₳⁞₪← ₔ₭₿› 
ₔ₭₁‹₩₫ ₭₆₳ₑ⁮₴⅜ ⁹₩₫ₑ₩₫╜₿₂₯₉₫₂₴₿›⁄₴₳‹₩₫ polling ₉₫₂₴ₑ⁮₴ₒ₫ ₭›↑⁪₩₫ₑ⁮₴⅜ 
Device ⁸⁞₴›₫›₵⁄₴₳⁞₪₆℅ panel ⁪₪ₑ₩₫╜₭ⁿ⁸₨₆₵₨₳ ₿₂₁₴₂₩₫╜(returning data) 
₭₂₳ₑ⁮₴⅜ ₔ⁪‹₴₆₿₂⁸₴ ⁹₂₴›₧⁹₂₴›₧ polling ₉₫₂₴ₑ⁮₴⅜ Polling ₉₫₂₴ 
₿₂₯₉₫₂₴₂₱₫ ₔ₭ₑ₳⁞₩⁸₴‹₩₫ ₔ›₁₴₳(№™)⁞₨₆₵‹₴╘℅₨(13-29)⁸⃰⁄₴ ₭₃₨₴₿₂ ⁹₨₳ₑ⁮₴⅜  ₂₱₫ №Ω-™ Polling 

Field device ₆₵₨₳₆℅ ₔ›₵‹₴ₔ₉‹₴₆₵₨₳⅛ ₭ⁿ⁸₨₆₵₨₳ ₔ┐₆₮₈₈℅₩₭₁₈₁₴ supervise ₉₫₂₴₈₁₴ ₉₩₫ₑ⁮₴⅜ "Class 
B" wiring SLC ₆℅ t-tapped ₉₫₂₴›⃰⁄₴₲₈℅₩ₑ⁮₴⅜ T-tapped ₉₫₂₴╘₩₫⁄₴ₑ⁮₴⅜ Polling ₉₫₂₴₈₁₴ device ₆₵₨₳₆℅ class A SLC 
loop ₆₵₨₳₆℅ t-tapped ₉₫₂₴›⃰⁄₴₲ ₆₿₂₯₂₧⅜ Wiring ₆₵₨₳‹₩₫ supervised ₉₫₂₴₈₁₴ ₉₩₫ₑ⁮₴⅜  

№Ω.℗.℮ Power or Control Circuit 
Panel ⁸⃰⁄₴ ₈₩℅₭₁ₑ⁮₴₲ control circuit ₿₃⁄₴₲ on-board relay ₆℅⁸⁞₴⁪⁄₴₲ fire alarm system ₈℅₩  device 

₆₵₨₳‹₫₩  ₃⃰⁄₴₲(turn on) ₑ₫₩╜₆ₒ₫⁸₴ ₂₩⁸₴₿›⁄₴₳(turn off ) ₿₂₯₉₫₂₴╘₫₩⁄₴ₑ⁮₴⅜ 

On-board relay ₆₵₨₳‹₫₩ ⁸₿›₨₳ panel ₆℅ IDC loop ← ₔ⁞₩⁸₴ₔ₂₩₫⁄₴₳ₔ₿₃⁞₴ ₑ₫₱₳╘₫₩⁄₴ₑ⁮₴⅜ Alarm ₭₂₳₂₩₫╜₿›⁄₴₳ 
supervisory ₉₫₂₴₿›⁄₴₳╘℅⁄₴₲ signal ₆₵₨₳‹₩₫ control ₉₫₂₴₿›⁄₴₳ ⁞ₑ⁮₴⁸₩₫╜ ₿₂₯₉₫₂₴╘₩₫⁄₴ₑ⁮₴⅜ Panel ⅝ fire alarm panel 
⁸⃰⁄₴ on-board communicator port/card ₆₂₧₈℅₩₉℅₵⁄₴ off-site monitoring ₿₂₯₉₫₂₴₈₁₴ₔ⁸⃰‹₴ on-board relay 
ₑ⁮₴ ₔₑ₱₫₳ℓ⁄₴ₑ⁮₴⅜ 

₉‹₴₭⁸⃰╜ ⁸₂₴⁪⁄₴⁹₨₳ₑ⁮₴₲ ₐ₧₇₨└‹₩₯₳ₑ⃰₇₴⁸₁₴₳₆║(actual wiring) ₆₵₨₳ₑ⁮₴₲ standard IDC ⅛ NAC ╘℅⁄₴₲ 
SLC loops ⁸₫₩╜₆℅ ₔ₁⁮₴₳⁄₇₴ ‹₮⃰₉₮⃰╘₫₩⁄₴ₑ⁮₴⅜  Control loop ₆₵₨₳⁸⃰⁄₴ control loop ₆₵₨₳ₔ₨₳₉₫₱₳‹₫₩ ₿₂⁮₴₲⁞₫₱₭₁ₑ⁮₴₲ 
₉℅₵₂₴⁞⁞₴₂⁸₴₉₆₴₳₿₃⁞₴₴₈₁₴ ₔ⁸⃰‹₴ ₭⁞₨⁄₴₲┌‹⁮₴₲₈₁₴(supervised for integrity ) ₉₫₩ₑ⁮₴⅜ On-board relay ₆₵₨₳‹₩₫ 
₭ₔ₨‹₴₂₧ ₉₫₂₴⁄₁₴₳‹₩⁞⇔₆₵₨₳ₔ⁸⃰‹₴ ₔₑ₱₫₳₿₂₯ₑ⁮₴⅜ Fire alarm panel ₭₂↑⁸⃰⁄₴ ₂₧₈₩℅ₑ⁮₴₲ relay ₆₵₨₳₆℅₨ 
(№) Fire Door Holders (⅍)  Stair Pressurization Fans 
(℗) Door Unlock (ⅎ) Fan and Damper Shutdowns 
(™)  Elevator Capture (⅓) Smoke Curtains 
(Ω) Off-Site Monitoring (⅔) Smoke Evacuation 
(℮) Smoke Control (№ℓ) Makeup Air Fans and Doors 
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№Ω.℗.⅍ Basic Performance 
(№) Alarm, trouble and supervisory signals from all intelligent addressable reporting devices shall be 

encoded onto a Class B (NFPA Style 4), or Class A (NFPA Style 6, 7) Signaling Line Circuit (SLC). 
(℗) Initiation Device Circuits (IDCs) shall be wired Class B (NFPA Style B) or Class A (NFPA Style D). 
(™)  Notification Appliance Circuits shall be wired Class B (NFPA Style Y) or Class A (NFPA Style Z). 

№Ω.™ Fire Alarm Supervision 
Fire alarm system ₑ⁮₴ life safety system ₿₃⁞₴₭ₑ₨₭┌‹₨⁄₴₲ ₉€₆₵₨₳←ₔₑ‹₴ₑ⁮₴ ₔ₭₈₳₭₂↑ 

ₔ₭₿›ₔ₭₁⁸⃰⁄₴  fire alarm system ₭‹₨⁄₴₳⁞⃰₨ ₔ₉₫₂₴₉₫₂₴₭₁₆║ ₔ₭₂↑⁸⃰⁄₴ ₆€⁸⁮₴ₑ⁮₴⅜(people's lives depend 
on the fire alarm system working in an emergency)⅜ Fire alarm system ‹₩₫ panel ╘℅⁄₴₲ field device 
₆₵₨₳ₔ₨₳₉₫₱₳ ₑ⁮₴ loop ⁸⁞₴›₫ₔ₿₃⁞₴ ›₵₩⁸₴⁪‹₴₆₩₭₁₭⁞ₑ⁮₴⅜  

ₐ₧₇₨└‹₩₯₳₆₵₨₳ ₔ┐₆₮₭‹₨⁄₴₳₆₭‹₨⁄₴₳ ₑ₩₈₩℅╘₫₩⁄₴₈₁₴⅛ ₐ₧₇₨└‹₩₯₳₆₵₨₳← ₔ₭₿›ₔ₭₁‹₫₩ ₭⁞₨⁄₴₲┌‹⁮₴₲₭₁ₑ⁄₴₲ 
ₑ⁮₴⅜ ⁹₫₩ₑ₫₩╜ ₭⁞₨⁄₴₲┌‹⁮₴₲₭₁₿›⁄₴₳‹₫₩ supervised ₉₫₂₴ₑ⁮₴ₒ₫ ₭›↑ₑ⁮₴⅜ Circuit ₂⁸₴₉₆₴₳ ₿₂⁸₴₭⁸₨‹₴₆║₆₈₩℅ 
₿›⁄₴₳‹₫₩ intergrity ₿₃⁞₴ₑ⁮₴ₒ₫ ₭›↑ₑ⁮₴⅜ ₂⁸₴₉₆₴₳⁸⃰⁄₴ ⁞₪₳⁪⁄₴₳₭₁ₑ⁮₴₲ ₉℅₵₂₴⁞⁞₴⁞₪₳₭┌‹₨⁄₴₳(electrical current) ‹₫₩ 
₭⁞₨⁄₴₲┌‹⁮₴₲₭₁₿›⁄₴₳₿₃⁄₴₲ intergrity ₭‹₨⁄₴₳₭₁₭┌‹₨⁄₴₳ ₑ₩₈₩℅╘₫₩⁄₴ₑ⁮₴⅜ 

Fire alarm system ╘℅⁄₴₲⁸₮⃰⅞ ⁸₂₴⁪⁄₴⁹₨₳ₑ⁮₴₲ ₐ₧₇₨₈⁄₴₳ IDC ⅛ NAC ⅛ SLC ⅛ power ₑ₩₫╜₆ₒ₫⁸₴ control 
loop ₆₵₨₳ ₔ₨₳₉₫₱₳‹₫₩ ₭⁞₨⁄₴₲┌‹⁮₴₲(supervised ₉₫₂₴)₈₁₴ ₉₫₩ₔ₂₴e⁮₴⅜ Supervision ₉₫₂₴₈₨⁸⃰⁄₴ panel ⁸⃰⁄₴ 
trouble ₿₃⁞₴₭₂↑₭₁ₑ⁮₴ₒ₫ ₭₃₨₴₿₂ₑ⁮₴₲ₔ›₧ service ₉₫₂₴₈₁₴╘℅⁄₴₲ ₿₂₯₿₂⁄₴₈₁₴(call for service and repair of the 
system) ₉₩₫ₔ₂₴ₑ⁮₴⅜ 

Panel ₆℅ device ₆₵₨₳⁪₪ₑ₩₫╜ ₐ₧₇₨└‹₩₯₳₆℅⁸⁞₴⁪⁄₴₲ ⁞⁸⁄₴⁞₪₳⁪⁄₴₳ₑ⁮₴₲ current ₑ⁮₴₲ current limiting 
resistor ₒ₫₭›↑ₑ⁮₴₲  End-of-Line(EOL) resistor ⁪₪ₑ₫₩╜ ₭₈₨‹₴₈₩℅ₑ⁮₴⅜ End-of-Line(EOL) resistor ‹₩₫ ₿₃⁞₴⅞ 
⁞₪₳⁪⁄₴₳ₑ⁮₴₲ current ‹₩₫ ñsupervision currentò ₒ₫₭›↑ₑ⁮₴⅜ ⁹₩₫╜₭₁₨‹₴ ₐ₧₇₨└‹₩₯₳₆℅⁸⁪⁄₴₲  panel ⁪₪ₑ₫₩╜ 
₿₂₁₴₭₈₨‹₴ ₈₩℅ₑ⁮₴⅜ ⁹₩₫ₑ₫₩╜ ₉℅₵₂₴⁞⁞₴₂⁸₴₉₆₴₳ ⁸⁞₴₂⁸₴₿₂⁮₴₲₭ₔ₨⁄₴ ℓ₧₇₨└‹₩₯₳⁪‹₴⁹₨₳₿›⁄₴₳‹₫₩ ñloopò ₒ₫ ₭›↑ₑ⁮₴⅜  

ₔ₭┌‹₨⁄₴₳⁸⁞₴›₫›₫₭┌‹₨⁄₴₲ fire alarm panel ₆℅ current ⁞₪₳⁪⁄₴₳₭₁₆║ ₈₂₴⁸₁₴╜e⃰₨₳₉℅₵⁄₴  loop ⁸⁞₴›₫₉₫₱₳ 
ₔ₉₫₂₴₆₉₫₂₴₭┌‹₨⁄₴₳ supervision circuitry ₆℅ ₔ›₵‹₴₭₂₳ₑ⁮₴⅜ Trouble condition ₒ₫ ₭₃₨₴₿₂ₑ⁮₴⅜ Panel ⁸⃰⁄₴ 
trouble condition ₿₃⁞₴₭₁₿›⁄₴₳ₑ⁮₴ reset ₉₫₂₴⅞ ₆₈╘₫₩⁄₴ₑ⁮₴₲‹₩⁞⇔ ₿₃⁞₴ₑ⁮₴⅜ ₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲ ₿₂┼₁₨‹₫₩ 
₭₿₃₈℅⁄₴₳┐₂₪₳₆℅ₑ₨ reset ₉₫₂₴⅞ ₂₫₱₆℅₁₴ₔ₭₿›ₔ₭₁(normal condition)ₑ₫₩╜ ₿₂₁₴₉⁮₴ ₭₈₨‹₴₈₩℅╘₫₩⁄₴ₑ⁮₴⅜  

T-Tap 
T-tap ₆₵₨₳‹₫₩ ₔₑ₫₱₳₿₂₯›⃰⁄₴₲ ₆₈₩℅₭₂⅜ Loop ₆℅ device ⁸⁞₴›₫₭₁₈₨₆℅ ₭₃₨‹₴⅞ ⁸₿›₨₳ device ₆₵₨₳⁪₪ₑ₫₩╜ 

›₵₩⁸₴⁪‹₴›⃰⁄₴₲ ₆₈₩℅₭₂⅜ ₔ₅₇₴₭┌‹₨⁄₴₲⁪₫₩₭ₑ₨₴ ⁹₫₩ₑ₫₩╜₿₂₯₉₫₂₴₿›⁄₴₳₿₃⁄₴₲ supervised ₿₂₯₉₫₂₴⅞ ₆₈₭ₑ₨₭┌‹₨⁄₴₲ ₿₃⁞₴ₑ⁮₴⅜  

Non-addressable fire alarm loop ₆₵₨₳⁸⃰⁄₴ class B loop ₆₵₨₳‹₫₩ ₔ₆₵₨₳⁪₫₱₳ ₔₑ₫₱₳₿₂₯(most common) 
┌‹ₑ⁮₴⅜ 

№Ω.™.№ Supervision Voltage Method 
 Fire alarm system ₆₵₨₳⁸⃰⁄₴ troubleshooting ₉₫₂₴ₑ⁮₴₲₁⁮₴₳ ⁸⁞₴₆₵₩₯₳₆℅₨ supervision voltage 

₂₆₨⁷‹₩₫ ⁸₫₩⁄₴₳⁸₨₿›⁄₴₳ ₿₃⁞₴ₑ⁮₴⅜ Panel ← IDC input terminal ₆₵₨₳⅝ ₈℅₩₭₁ₑ⁮₴₲ Initiating Device Circuit (for 
conventional detectors, pull stations, waterflow switches, etc.) ₆℅ voltage ‹₫₩ ⁸₫₩⁄₴₳╘₫₩⁄₴ₑ⁮₴⅜ ₑ₩₫╜₆ₒ₫⁸₴ 
NAC output terminal₆₵₨₳ (Notification Appliance Circuit for the horns, strobes, speakers, etc.)₆℅ voltage 
‹₫₩ ⁸₫₩⁄₴₳╘₫₩⁄₴ₑ⁮₴⅜  
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Fire alarm panel ₆℅ supervision voltage ⁹₫⁸₴₭₂₳ₑ⁮₴⅜ Fire alarm panel ⁸⃰⁄₴ ₿₂┼₁₨ 
₿₃⁞₴₭₁ₑ⁮₴ₒ₫ₑ₱ₑ₇₈₩℅₉℅₵⁄₴(ₑ₩₉℅₵⁄₴) supervision voltage ₂₆₨⁷‹₫₩⁸₫₩⁄₴₳⅞⁞⁞₴₭⁪₳╘₫₩⁄₴ₑ⁮₴⅜ ₐ₧₇₨└‹₩₯₳ₔ₨₳₉₫₱₳ 
₭‹₨⁄₴₳₆⃰₁₴⁞⃰₨ ›₵₩⁸₴⁪‹₴ ₭₁₭┌‹₨⁄₴₳ ₭ₑ›₵₨₭⁞₈₁₴ supervision voltage ‹₫₩ ⁸₫₩⁄₴₳₇€ ⁞⁞₴₭⁪₳╘₫₩⁄₴ₑ⁮₴⅜ 

Panel ₆℅ supervision voltage ‹₫₩ ⁸₫₩⁄₴₳₇€⅞ ₭ₔ₨‹₴₂₧ ₔ₭₿›ₔ₭₁₆₵₨₳₿₃⁞₴₭₁₭┌‹₨⁄₴₳ ›₁₴╜₆℅₁₴₳╘₫₩⁄₴ₑ⁮₴⅜  
(‹) Class B ₿₃⁞₴₭⁞⅛ class A wiring ₿₃⁞₴₭⁞ system ₔ₨₳₉₱₫₳‹₩₫ ₭⁞₨⁄₲₴┌‹⁮₴₲₭₁(supervise)₉₫₂₴⅞ ₐ₧₇₨└‹₩₯₳₆₵₨₳ 

(wires)⅛ ₐ₧₇₨└‹₩₯₳ₑ⃰₇₴⁸₁₴₳₆║₆₵₨₳(wiring)╘℅⁄₴₲ connection ₆₵₨₳ ₔ₨₳₉₱₫₳ₑ⁮₴ ₔ›₵₩₁₴ₔ⁸₩₫⁄₴₳ ₂₱₫₆℅₁₴ₔ₉₫₂₴ 
₉₫₂₴₭₁₭┌‹₨⁄₴₳ ₔ₨₆›₱╘₩₫⁄₴ₑ⁮₴⅜  

(›) Detector ₆₵₨₳⁸⃰⁄₴ ₂₧ℓ₧(power)₈℅₩₭₁₭┌‹₨⁄₴₳ ₔ₨₆›₱╘₩₫⁄₴ₑ⁮₴⅜ 

(‼)  Switch ₂₩⁸₴₭₁₉℅₵⁄₴ ₑ₩╘₫₩⁄₴ₑ⁮₴⅜ ₑ₩₫╜₆ₒ₫⁸₴ detector  ₑ⁮₴  alarm ₔ₭₿›ₔ₭₁₿₃⁞₴₭₁₉℅₵⁄₴ ₑ₩╘₫₩⁄₴ₑ⁮₴⅜ 
(Detects if a switch is closed or a detector is in alarm.) 

Supervision voltage ⁸₁₴₃₫₩₳ₑ⁮₴ (Ω) ₆₵₯₩₳ ₿₃⁞₴₭₂↑╘₩₫⁄₴ₑ⁮₴⅜ 
 (‹) Near zero volts (ₑ₫⁮ ₄₩₫╜₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜) 
 (›) Low (₂₫₱₆℅₁₴⁹‹₴ ₁₩₆₴₲╘₫₩⁄₴ₑ⁮₴⅜) 
 (‼)  Normal (₂₫₱₆℅₁₴⁸₁₴₃₫₩₳ ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜) 
 (‾) High (₂₫₱₆℅₁₴⁹‹₴ ₂₫₩₆₵₨₳╘₫₩⁄₴ₑ⁮₴⅜) 

№Ω.™.℗ Supervision Voltage 
₿₂┼₁₨₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲ ⁫₫₁₴₆℅ supervision voltage ‹₩₫ ⁸₩₫⁄₴₳⅞ ₔ₆℅₨₳₈℅₨₭₃⃰╘₩₫⁄₴ₑ⁮₴⅜ Supervision 

voltage ‹₫₩⁸₩₫⁄₴₳⅞ ₿₆⁄₴₲₉⃰₁₴₳₿›⁄₴₳(too high)⅛ ₂₱₫₆℅₁₴₿₃⁞₴₿›⁄₴₳(normal)⅛ ₿₆⁄₴₲₉⃰₁₴₳₿›⁄₴₳(too low)⅛ ₑ₫₩╜₆ₒ₫⁸₴ ₉₱₫₳ₐ₁₪₳₂₧₳ 
₆₈℅₩₿›⁄₴₳(near zero)⁞ₑ⁮₴₲ ₔ₭₿›ₔ₭₁₆₵₨₳‹₩₫ ₔ₀₩₂⌂₨₇₴₃⃰⁄₴₲⁪₫₩⅞ ₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲ ›₵₩₯╝₇⃰⁄₴₳›₵‹₴‹₩₫ ›₁₴╜₆℅₁₴₳╘₩₫⁄₴ₑ⁮₴⅜ 

₡₁⁮₴₳ₑ⁮₴ ₿₂┼₁₨₿₃⁞₴ₑ⁮₴₲ ₔ₭┌‹₨⁄₴₳‹₫₩ ₈℅₨₭₃⃰ₑ⁮₴₲₁⁮₴₳(method of troubleshooting) ⁸⁞₴₁⁮₴₳ 
₿₃⁞₴ₑ⁮₴⅜ Fire alarm system  ← supervision voltage ⁸₁₴₃₫₩₳‹₫₩ ₃⁸₴⅞ ₿₂┼₁₨₆₭₿₂₉⁮₴₂₧‹ ⁸₿›₨₳₭ₑ₨ 
₁⁮₴₳₆₵₨₳(different method of troubleshooting) ‹₫₩ ₔₑ₫₱₳₿₂₯⅞ ₭₿₃₈℅⁄₴₳╘₫₩⁄₴ₑ⁮₴⅜ 

Supervision of Wire Loops in the Fire Alarm System 
Supervision ₉₫₂₴₿›⁄₴₳ₑ⁮₴  panel ₭₂↑₈℅₩ ₔℓ₧₭₈₨⁄₴₆₪₳(yellow light)‹₩₫ ⁹⃰₁₴₳₉⁄₴₳₭⁞₿›⁄₴₳ local buzzer 

‹₩₫ ₔₑ₱₿₆⁮₴₭⁞₿›⁄₴₳₆₵℅ₑ₨ ₆ₒ₫⁸₴₭₂⅜ System ⁸⃰⁄₴ ₿₂┼₁₨⅛ ›₵₩₯╝₇⃰⁄₴₳›₵‹₴ ₿₃⁞₴₭₂↑(trouble occurs)₭₁₿›⁄₴₳ₑ⁮₴ 
panel ⅝ ⁸⁞₴⁞₱₫⁸⁞₴₭₇₨‹₴‹ ₔ₉₫₂₴₉₫₂₴₭₁₿›⁄₴₳ ₿₃⁞₴₭‹₨⁄₴₳ ₿₃⁞₴╘₩₫⁄₴ₑ⁮₴⅜ 

ₔ₭₈₳₭₂↑ₔ₭₿›ₔ₭₁₆₵₨₳⁸⃰⁄₴ ₉€₆₵₨₳←ₔₑ‹₴ₑ⁮₴ fire alarm system ₭₂↑⁸⃰⁄₴ ₆€⁸⁮₴ₑ⁮₴⅜ ₢₂₆₨- 
panel ╘℅⁄₴₲ ›₵₩⁸₴⁪‹₴⁹₨₳ₑ⁮₴₲ local sounder (℗Ω)₁₨₈₪₂⁸₴₉₱₫₳ ₔ┐₆₮₆₿₂⁸₴ ₔₑ₱₿₆⁮₴₭₁₉℅₵⁄₴ building 
management ₆℅ ℓ₁₴⁹₆₴₳ₑ⁮₴ ‹₁₴⁹╙₫₩‹₴⁸₨ ⅛ ₿₂₯₿₂⁄₴ₑ€⁸₫₩╜‹₫₩ ₉℅₆₴₳₭›↑₈₆⁮₴⅜  

Supervising 24 VDC Power 
Notification appliance ₆₵₨₳⁪₪ₑ₩₫╜ ₭₂₳₂₩₫╜e⁮₴₲₂₧ℓ₧(24 VDC)‹₩₫ power supervision relay ₿₃⁄₴₲ 

₭⁞₨⁄₴₲┌‹⁮₴₲(supervised ₉₫₂₴)₈₁₴ ₉₩₫ₔ₂₴ₑ⁮₴⅜ Supervised circuit ₔ⁸⃰‹₴ 24 VDC power ‹₩₫ UL listed 
power supply ₆℅ ⁹₫⁸₴₭₂₳₈₆⁮₴⅜ ⁸⁞₴₁⁮₴₳ₔ₨₳₿₃⁄₴₲ UL listed device ₆₵₨₳‹₩₫ₑ₨ ₔₑ₱₫₳₿₂₯₈₆⁮₴⅜  

Fire protection ₉₫₂₴⁄₁₴₳₆₵₨₳⁸⃰⁄₴ ₑ₱₫₳₈₁₴ₔ⁸⃰‹₴ device ₆₵₨₳‹₩₫ ₭₂₳⁹₨₳(₭‹⃰₵₳⁹₨₳)ₑ⁮₴₲ ₂₧ℓ₧‹₩₫ 
₿₃⁸₴₭⁸₨‹₴₉₩₫‹₴(when power is removed)₉℅₵⁄₴ normally closed contacts ₑ⁮₴ open ₿₃⁞₴ₑ⃰₨₳₉₩₆₴₲₆⁮₴⅜ 
⁹₩₫ₔ›₧ trouble condition ₿₃⁞₴₭₂↑₉₩₆₴₲₆⁮₴⅜ ⁹₩₫╜₭┌‹₨⁄₴₲ supervised circuit ← ₔ⁪₱₫₳₭₁₈₨⁸⃰⁄₴ relay ⁸₂₴⁪⁄₴ 
⁹₨₳₈₁₴ ₉₩₫ₔ₂₴ₑ⁮₴⅜  



Fire Alarm Systems                                                                                                        ₭‹₨⁄₴₳⁹‹₴∕₁⃰₴╜   

14-10 

Supervise ₉₫₂₴⁹₨₳ₑ⁮₴₲ NAC circuit ₆₵₨₳⁸⃰⁄₴ relay ‹₩₫ Style B (Class B) e ₫₩╜₆ₒ₫⁸₴ Style D (Class 
A) circuit ⁞ₑ⁮₴₲ ₆⁮₴ₑ⁮₴₲ circuit ₂₱₫⁞₱₆₵₩₯₳₿₃⁄₴₲ ₿₃⁞₴₭⁞ ⁸₂₴⁪⁄₴⁹₨₳╘₫₩⁄₴ₑ⁮₴⅜ ₭ₔ₨‹₴₂₱₫⁸⃰⁄₴ ⁹₩₫ₑ₭₅₨⁸₈₨₳ 
(concept)‹₩₫ ₂₱₫₿₃⁄₴₲ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜ 

 
₂₱₫ №Ω-Ω Supervised 24 VDC circuit 

№Ω.™.™ Supervision Voltage ‹₩₫ ⁸₩₫⁄₴₳⁸₨₿›⁄₴₳ (Measurements) 

 
Troubleshooting ₉₫₂₴₈₁₴╘℅⁄₴₲ normal super vision voltage ⁸₁₴₃₫₩₳‹₫₩ ₑ₩₈₁₴ₔ⁸⃰‹₴ ⁹₫⁸₴₉₫₂₴ₑ€ 

(manufacturer)₆℅ ₭₈₳ₑ₨₳⁹₫⁸₴₭ₐ⁹₨₳ₑ⁮₴₲ maintenance manual ‹₫₩ ‹₫₩₳‹₨₳╘₫₩⁄₴ₑ⁮₴⅜  ₑ₫₩╜₭ₑ₨₴ ⁸⁞₴›₧⁸⁞₴₈₱ 
⁹₫⁸₴₉₫₂₴ₑ€(manufacturer) ₭₈₳ₑ₨₳⁹₨₳ₑ⁮₴₲ manual ⁞₨ₔ₫₂₴‹₫₩ ₈₈₩℅₈₁₴ ₆₿₃⁞₴╘₫₩⁄₴₭₂⅜ ⁹₫₩ₔ›₧₆₵₩₯₳⁸⃰⁄₴ ₂₫₱₆℅₁₴ 
₿₃⁞₴₭₁ₑ⁮₴₲ ⁸₿›₨₳ loop ₆₵₨₳₆℅ volt ⁸₁₴₃₫₩₳‹₫₩ ⁸₫₩⁄₴₳⅞ ╘₩║⁄₴₳₇℅₢₴╘₫₩⁄₴ₑ⁮₴⅜ Off-normal ₿₃⁞₴₭₁ₑ⁮₴₲ ⁫₫₁₴‹₩₫ ⁞⁞₴₭⁪₳⅞ 
normal zone ╘℅⁄₴₲ trouble or alarm ₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲ ⁫₫₁₴⁸₩₫╜ə┌‹₨₳ ₄₩₫╜ə₨₳₿›₨₳₁₨₳›₵‹₴‹₩₫ ╘║₩⁄₴₳₇℅₢₴(make a 
comparison of the voltage) ╘₩₫⁄₴ₑ⁮₴⅜        

₭₇₅₫₇₵ₔ₨₳₿₃⁄₴₲ supervision voltage ₑ⁮₴ open circuit voltage ⁹‹₴ ₂₫₩₁₩₆₴₲ₑ⁮₴⅜ ₑ₫₩╜₭ₑ₨₴ 
alarm ₑ₩₫╜₆ₒ₫⁸₴ short circuit voltage ⁹‹₴ ₂₫₩₿₆⁄₴₲₈₆⁮₴⅜ 
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Supervision Voltage Equaling Zero (₄₩₫╜ə₨₳ ₑ₫⁮₿₃⁞₴₿›⁄₴₳) 
Off-normal zone ⁸⃰⁄₴ ₄₩₫╜ə₨₳₆₈℅₩(near zero volts)ₒ₫ ₭₃₨₴₿₂₭₁₉℅₵⁄₴ pull/flow/heat detector/gate 

valve switch ₑ⁮₴ alarm ₔ₭₿›ₔ₭₁ ₿₃⁞₴╘₩₫⁄₴ₑ⁮₴⅜ ₑ₩₫╜₆ₒ₫⁸₴ wires shorted ₿₃⁞₴₭₁╘₩₫⁄₴ₑ⁮₴⅜  

Zero volt ₿₃⁞₴ₑ⁮₴₲ₔ›₧ troubleshooting ₉₫₂₴₈₁₴ₔ⁸⃰‹₴ pull station ⁸⁞₴›₫ₑ⁮₴ alarm 
ₔ₭₿›ₔ₭₁₿₃⁞₴₭₁₿›⁄₴₳ ₑ₫₩╜₆ₒ₫⁸₴ gate valve ⁸⁞₴›₫ₑ⁮₴ off normal ₿₃⁞₴₭₁₿›⁄₴₳ ⁞ₑ⁮₴⁸₫₩╜‹₫₩ ₉₫₩‹₴₉₱₈℅₨₭₃⃰₂₧⅜ 
₢₂₆₨- supervision voltage ⁞⁞₴₭⁪₳┌‹⁮₴₲ₑ⁮₴₲ₔ›₧ water flow switch zone ⁸⃰⁄₴ zero volts ₿₃⁞₴₭₁₿›⁄₴₳ₑ⁮₴ 
⁸⁞₴₭₁₈₨₈₨⁸⃰⁄₴ ₭₈⁞₪₳₭₁₭┌‹₨⁄₴₳‹₫₩ ₭₃₨₴₿₂₭₁ₑ⁮₴⅜ Zero volts ₿₃⁞₴₭₁₿›⁄₴₳ₑ⁮₴ water flow switch ₑ⁮₴ 
normally close ₔ₭₿›ₔ₭₁₆℅ open ₿₃⁞₴ₑ⃰₨₳₭ₑ₨₭┌‹₨⁄₴₲ ₿₃⁞₴ₑ⁮₴⅜ Sprinkler system ⁸⃰⁄₴ ₭₈⁞₪₳₭₁₿›⁄₴₳ₑ⁮₴ 
₆₪₳₭₉₨⁄₴₭₁₿›⁄₴₳ ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ Sprinkler head ⁸⁞₴›₫ ₂⃰⁄₴₲₭₁₿›⁄₴₳ ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ 

Supervision Voltage Low (₂₱₫₆℅₁₴ ₄₩₫╜ə₨₳⁹‹₴ ₁⁮₴₳₿›⁄₴₳) 
Voltage ₑ⁮₴ ₔ₁⁮₴₳⁄₇₴₁⁮₴₳₭₁(little low to moderately low) ₂₧‹ smoke detector ₑ⁮₴ alarm 

ₔ₭₿›ₔ₭₁ ₿₃⁞₴₭₁╘₫₩⁄₴ₑ⁮₴⅜ ⁸⁞₴›₧⁸⁞₴₈₱ smoke detector ₑ⁮₴ ₭₁₭₈₨⁄₴₭ₔ₨‹₴⁸⃰⁄₴ ₈₩℅₭₁ₑ⁮₴₲ ₔ›₧ smoke 
detector ₆℅  LED ₆₪₳← ₔ₭₈₨⁄₴‹₫₩ ‹₮⃰₿₂₨₳⁞⃰₨ ₆ₑ₩╘₫₩⁄₴(₆₿₆⁄₴╘₩₫⁄₴)₭e₨₭┌‹₨⁄₴₲ smoke detector ₑ⁮₴ alarm 
ₔ₭₿›ₔ₭₁ ₿₃⁞₴₿›⁄₴₳ ₒ₫⁸₴⅛₆ₒ₫⁸₴‹₩₫ ›₵‹₴›₵⁄₴₳⁪₱₫₳₿₃⁸₴₈₁₴ ›‹₴›₮ₑ⁮₴⅜  

Lower voltage  ₿₃⁞₴₭₁₿›⁄₴₳ₑ⁮₴ line ⁸⃰⁄₴ ₭₈₭⁄⃰╝₆₵₨₳ ₑ₩₫╜₆ₒ₫⁸₴ ₭₈ℓ⁄₴₭₈₨‹₴₿›⁄₴₳₭┌‹₨⁄₴₲ ₭₈℅₨₲⁪₨₳‹⁞₴ 
(shorting the circuit) ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ Junction box ₔ⁸⃰⁄₴₳₆℅ ₭₈₆₵₨₳⅛ ₭₈₭⁄⃰╝₆₵₨₳‹₩₫ ₃₇₴⁹₫⁸₴⅞ ₿₂┼₁₨‹₩₫ 
₭₿₃₈℅⁄₴₳╘₩₫⁄₴ₑ⁮₴⅜  

Supervision Voltage Normal (₄₩₫╜ə₨₳ ₂₱₫₆℅₁₴ ₿₃⁞₴₿›⁄₴₳) 
Fault ₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲⁫₫₁₴₆℅ supervision voltage ₑ⁮₴ ⁸₿›₨₳⁫₫₁₴₆₵₨₳₈℅₩ supervision voltage ╘℅⁄₴₲ 

⁸€⁮₪₭₁₉₵℅⁄₴ ₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲₿₂┼₁₨‹₩ ›₁₴╜₆℅₁₴₳₈₁₴⅛ ⁪₱₫₳₿₃⁸₴₈₁₴ ₆₿₃⁞₴╘₫₩⁄₴₭ₑ₨₭┌‹₨⁄₴₲ ⁸₿›₨₳ troubleshooting 
₁⁮₴₳₆₵₨₳‹₩₫ ₔₑ₱₫₳₿₂₯ₑ⁄₴₲ₑ⁮₴⅜  

Supervision Voltage High (₂₱₫₆℅₁₴ ₄₩₫╜ə₨₳⁹‹₴ ₁⁮₴₳₿›⁄₴₳) 
Supervision voltagee ⁮₴ ₂₱₫₆℅₁₴₄₩₫╜ə₨₳(voltage normal)⁹‹₴ ₂₫₩₆₵₨₳₭₁₉℅₵⁄₴ open circuit ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ 

End-of-line resistor ₑ⁮₴ └‹₩₯₳₉⃰⁸₴₭₁₿›⁄₴₳(loose) ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ ⁸⁞₴₢₪₳⁸⁞₴₭₇₨‹₴‹ smoke detector ‹₩₫ 
₿₃₯⁸₴⁹₨₳₿›⁄₴₳ ₿₃⁞₴╘₩₫⁄₴ₑ⁮₴⅜ Device ⁸⁞₴›₫›₫‹₩₫ ₿₃₯⁸₴⁹₨₳₿›⁄₴₳ ₿₃⁞₴╘₩₫⁄₴ₑ⁮₴⅜ 
Alarms 

Conventional manual pull station ₆₵₨₳‹₩₫ ›₉₫⁸₴₆₵₨₳(switches)ₔ₿₃⁞₴ ₇€⁪╘₫₩⁄₴ₑ⁮₴⅜ Alarm ₿₃⁞₴₭₁ 
₭┌‹₨⁄₴₳ ₭₃₨₴₿₂₈₁₴ₔ⁸⃰‹₴ FACP ₈℅₩ switch ₑ⁮₴ zone input wire ₆₵₨₳‹₩₫ short ₉₫₂₴₭₂₳ₑ⁮₴⅜ ⁹₩₫ₔ›₧ FACP ‹ 
₆₪₳₭₉₨⁄₴₭₁ₑ⁮₴(fire alarm ₔ₭₿›ₔ₭₁) ₒ₫ ₑ⁸₴₆℅⁸₴₉₩₫‹₴ₑ⁮₴⅜ Alarm ₆₈₩℅₭⁸₨₲ₑ⁮₴₲ₔ›₧ pull station 
switch ‹₫₩ ₆€₉₭₁₈₨ₑ₫₩╜ ₿₂₁₴⁹₨₳₿›⁄₴₳₿₃⁄₴₲(turning off the short) reset ₉₫₂₴╘₫₩⁄₴ₑ⁮₴⅜ Smoke detector ₆₵₨₳⁸⃰⁄₴ 
ₔ₁⁮₴₳⁄₇₴ ‹₮⃰₿₂₨₳₆║ ₈₩℅ₑ⁮₴⅜ 

№Ω.Ω Fire Alarm Loops 

№Ω.Ω.№ Class A Fire Alarm Loops 
Fire alarm people ₆₵₨₳ₑ⁮₴ ₆⁮₴ₑ€‹₫₩₆℅₵ ₇₫₱┌‹⁮₴₭₉₲ ₆₈₩℅┌‹₭₂⅜ ℓ₧₇₨└‹₩₯₳₿₂⁸₴₭⁸₨‹₴₿›⁄₴₳(wire 

breaks)₭┌‹₨⁄₴₲ ₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳⅛ connection ₿₂⁸₴₭⁸₨‹₴₿›⁄₴₳₭┌‹₨⁄₴₲ ₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳ ₔₑ‹₴⅛ ₔ₫₩₳ₔ₩₴₆₴⅛ 
⁞⁮₴₳⁞₩₆₴⅛ ₢⁞⇔₨₂⁞⇔⁮₴₳ ₆₵₨₳⁞⃰₨ ⁪₫₱₳₈₱║₳ₑ⃰₨₳╘₫₩⁄₴ₑ⁮₴⅜  

       ℓ₧₇₨└‹₩₯₳ₑ⃰₇₴⁸₁₴₳₆║₆₵₨₳(wiring)ₑ⁮₴ ₇₫₱┌‹⁮₴⁞₩⁸₴›₵╘₫₩⁄₴ₑ⁮₴₲ ₔ₈₨₆ₒ₫⁸₴₭₂(unreliable)⅜ ⁸₂₴⁪⁄₴⁞₢₴‹ 
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⁞₁⁞₴⁸‹₵₭ₑ›₵₨⁞⃰₨ ⁸₂₴⁪⁄₴┐₂₪₳₭₁₨‹₴ ₭‹₨⁄₴₳₆⃰₁₴⁞⃰₨ ₔ₉₫₂₴₉₫₂₴₭₁₭ₑ₨₴₉⁮₴₳ ₔ₭┌‹₨⁄₴₳ₔ₆₵₩₯₳₆₵₩₯₳₭┌‹₨⁄₴₲ 
₂₵‹₴⁞₪₳₿›⁄₴₳⅛ ₐ₧₇₨ ₿₂⁸₴₭⁸₨‹₴₿›⁄₴₳⁸₫₩╜ ₿₃⁞₴₭₂↑╘₫₩⁄₴ₑ⁮₴⅜ 

№Ω.Ω.℗ Supervision 
Fire alarm system ₆₵₨₳ₑ⁮₴ ₭ₑ₭₈₳⅛ ₈℅⁄₴₭₈₳ ₔₑ‹₴₭₅₳╘℅⁄₴₲ ₑ‹₴⁪₫₩⁄₴ₑ⁮₴₲ ⁞₁⁞₴₆₵₨₳ ₿₃⁞₴₭ₑ₨ 

₭┌‹₨⁄₴₲ ₔ┐₆₮⁸₆₴₳₂₫₱₆℅₁₴ ₔ₉₫₂₴₉₫₂₴₭₁₭ₔ₨⁄₴ ⁞₪₆₱⁹₨₳₈₁₴ ₉₫₩ₔ₂₴ₑ⁮₴⅜  

Class A e ₩₫╜₆ₒ₫⁸₴ Class B wiring loop ₆₵₨₳⁸⃰⁄₴ ₂₵‹₴⁞₪₳₿›⁄₴₳(breakdowns) ₑ₩₫╜₆ₒ₫⁸₴ ›₵₯₩╝₇⃰⁄₴₳›₵‹₴₆₵₨₳ 
(faults) ₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲ₔ›₧ fire alarm panel ⅝ ₔₑ₩₭₂₳₭₃₨₴₿₂╘₫₩⁄₴ₑ⁮₴⅜ ₔ⁸⁸₴╘₫₩⁄₴⁪₫₱₳ ›₵₯₩╝₇⃰⁄₴₳₆║ ₁⁮₴₳₭ₔ₨⁄₴ 
(minimize the fault) ‹₨‹⃰₇₴₭₂₳╘₫₩⁄₴ₑ⁮₴⅜   

№Ω.Ω.™ Class A Loops 

 
₂₫₱ №Ω-℮ Normal Class A wiring - All devices are supervised and working. 

₂₫₱₆℅₁₴ₔ₭₿›ₔ₭₁(normal condition)₆₵₨₳⁸⃰⁄₴ class A loop ╘℅⁄₴₲ class B loop ⁸₩₫╜ ₔ₉₫₂₴₉₫₂₴₂₫₱ ⁸€⁮₪┌‹ 
₭ₑ₨₴₉⁮₴₳ ‹₮⃰₿₂₨₳›₵‹₴₆₵₨₳⁞⃰₨ ₈₩℅ₑ⁮₴⅜   

  
₂₱₫ №Ω-⅍ Class A wiring 

Class A wiring e ⁮₴ normal Class B wiring ⁹‹₴ ₔ₆℅₨₳₈℅₨₭₃⃰₿›⁄₴₳(error detection) ₂₫₩₉₫₂₴╘₫₩⁄₴ₑ⁮₴⅜ 
Class B ⁹‹₴ ₐ₧₇₨└‹₩₯₳₂₵‹₴(wire breaks) ₭₁ₑ⁮₴₲ₔ›₧ panel ₑ⁮₴ ₔ₂₫₩₂⁸₴₉₆₴₳(redundant wire path) ‹₫₩ 
ₔₑ₫₱₳₿₂₯⅞ ⁪‹₴ₑ⃰₇₴₆║(communication) ₆₿₂⁸₴₭ₔ₨⁄₴ ⁹₩₁₴₳⁹₨₳ₑ⁮₴⅜ ₿₂⁸₴ₑ⃰₨₳ₑ⁮₴₲ device ₭₁₨‹₴ (devices 
beyond the break)⁸⃰⁄₴ ₈₩℅₭₁ₑ⁮₲₴⁸₿›₨₳ device ₆₵₨₳ ₔ⁸⃰‹₴ ⁸⁸₴╘₫₩⁄₴ₑ₆℅₵ device ₔ₭₈ₔ⁸⃰‹₴ ₆₵₨₳₆₵₨₳ 
ₔ₉₫₂₴₉₫₂₴₭₁₭ₔ₨⁄₴ class A e ⁮₴ ₔ₈₁₴₂⁸₴₉₆₴₳(second path)‹₫₩ ₔₑ₫₱₳₿₂ₑ⁮₴⅜  

Fire alarm panel ⁸⃰⁄₴ redundant wire loop ₂₧₈℅₩₿›⁄₴₳₭┌‹₨⁄₴₲ ℓ₧₇₨└‹₩₯₳₂₵‹₴ₑ⃰₨₳ₑ⁮₴₲ₔ›₧ (broken 
wire) ₂₫₱₆℅₁₴ₔ₉₫₂₴₉₫₂₴₭₁(fire can still be detected) ₉₩₆₴₲₆⁮₴⅜ panel ╘℅⁄₴₲ device ₆₵₨₳ ₔ┌‹₨₳⁸⃰⁄₴ ₔ₈₁₴ 
₂⁸₴₉₆₴₳(redundant path) ₈₩℅₭ₑ₨₭┌‹₨⁄₴₲ ₔ₈₁₴₂⁸₴₉₆₴₳(redundant path) ₑ₩₫╜₆ₒ₫⁸₴ ⁿ₫⁸₩₇₂⁸₴₉₆₴₳(second 
path)₈₩℅₭₁₿›⁄₴₳₭┌‹₨⁄₴₲ fire alarm panel ₑ⁮₴ open wire ₿₃⁞₴₭₂↑₉℅₵⁄₴ Class A Loop ⅝ ₔ₉₩₫ₔ₭₉℅₵₨‹₴ 
ₑ₪₳₿›₨₳(separate) un-supervised Class B loop (℗)›₫ₔ₿₃⁞₴ ₭₿₂₨⁄₴₳₉₮ₑ⃰₨₳ₑ⁮₴⅜ ₂⁹₆ ₆€₉₂⁸₴₉₆₴₳ (first one 
original)ₑ⁮₴ class A loop ₿₃⁞₴┐₂₪₳ ⁿ₫⁸₩₇₿₃⁞₴₭₂↑ₑ⁮₴₲ ₂⁸₴₉₆₴₳(back-feeds on the separate pair of 
wires)ₑ⁮₴ class B loop ₿₃⁞₴ₑ⁮₴⅜  
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₆€₉(original) class A loop ⁸⃰⁄₴ ₈₩℅₭₁ₑ⁮₴₲ device ₆₵₨₳ₑ⁮₴ ₂⁹₆(first) ₑ₩₫╜₆ₒ₫⁸₴ ⁿ₫⁸₩₇(second) 
Class B loop ⁸⃰⁄₴ ₈₩℅₭₁₉₩₆₴₲₆⁮₴⅜ 

№Ω.Ω.Ω Separation on Class A Wiring Routes 
Class A wiring ₆℅ redundant loop path ₿₃⁞₴₭₂↑₆℅ₑ₨ fire alarm system ₂₱₫₆℅₁₴ ₔ₉₫₂₴₉₫₂₴₭₁₭┌‹₨⁄₴₳ 

⁞₩⁸₴›₵₈ₑ⁮₴⅜ NFPA code ₆℅ ₔ›₵₩₯╝ ₔ›₵‹₴₆₵₨₳‹₫₩ ›⃰₵⁄₴₳›₵‹₴ₔ₿₃⁞₴ ›⃰⁄₴₲₿₂₯ₑ⁮₴⅜ Code ₔ₆₵₨₳⁞₫⁸⃰⁄₴ ₭₃₨₴₿₂ 
⁹₨₳ₑ⁮₴⅜ ₔ⁹⃰‹₴└‹₩₯₳(outgoing wiring path) ╘℅⁄₴₲ ₔℓ⁄₴└‹₩₯₳(incoming wiring path)‹₩₫ ₔ₁⁮₴₳⁄₇₴ 
₿›₨₳⁹₨₳(separated)ₑ⁄₴₲₭┌‹₨⁄₴₳ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜  

№Ω.Ω.℮ Resetting Class A Troubles 
Fire alarm system class A ⁸⃰⁄₴ ₐ₧₇₨₿₂⁸₴⅞₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳⅛ ›₵₫₩₯╝₇⃰⁄₴₳›₵‹₴ ⁸⁞₱₫⁸⁞₴›₫₭┌‹₨⁄₴₲ 

₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳ panel ⅝ ₿₂┼₁₨₿₃⁞₴₭₂↑₭₁₭┌‹₨⁄₴₳(trouble) ₭₃₨₴₿₂₭₂₳₈₁₴ LED ₆₪₳ₑ⁮₴ ₔₐ₧₭₈₨⁄₴ 
₭₿₂₨⁄₴₳ₑ⃰₨₳ₑ⁮₴⅜  

₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲ ₿₂┼₁₨‹₩₫ ₿₂₯₿₂⁄₴┐₂₪₳(trouble is repaired)₂₧‹ fire alarm panel ⅝ trouble messages 
ₔ₉₫₩ₔ₭₉₵₨‹₴(automatically) ₭₂₵₨‹₴ₑ⃰₨₳₉₩₆₴₲₆⁮₴⅜ Class A loop e ⁮₴ supervised loop ₆ₒ₫⁸₴₭₂⅜ Class B 
loop ₆₵₨₳ₑ⁮₴  supervised loop ₿₃⁞₴ₑ⁮₴⅜ Supervised  loop e ⁮₴ panel ⁸⃰⁄₴ correction ₉₫₂₴╘₫₩⁄₴ₑ⁮₴⅜ Class 
A loop ₑ⁮₴ Class B loop ‹₮₲ₑ₫₩╜ supervised  loop ₆ₒ₫⁸₴₭ₑ₨₭┌‹₨⁄₴₲ panel ⁸⃰⁄₴ correction ₆₉₫₂₴╘₫₩⁄₴₭₂⅜  

 

№Ω.Ω.⅍ Class A ← ₔ₨₳ₑ₨›₵‹₴ 
Class A loop wiring ₆₵₨₳⁸⃰⁄₴ ₔ₀₩‹₂⁸₴₉₆₴₳(primary wire path) ╘℅⁄₴₲ ₔ₈₁₴₂⁸₴₉₆₴₳(redundant 

secondary wire path)ₒ€⅞ ₂⁸₴₉₆₴₳╘℅⁞₴›₫ ₂₧₈₩℅ₑ⁮₴⅜ ₐ₧₇₨└‹₩₯₳ ₂₵‹₴₭⁸₨‹₴(wire breaks) ›₮₲₉℅₵⁄₴ ₉₆₴₳₭┌‹₨⁄₴₳ 
(path) ( ℗)›₫₈₩℅₭ₑ₨₭┌‹₨⁄₴₲ fire panel ╘℅⁄₴₲ device ə ┌‹₨₳ ₔ⁪‹₴ₔₑ⃰₇₴ ₆₿₂⁸₴₭⁸₨‹₴₭₂⅜ 

№Ω.Ω.ⅎ Class B Loops 

 
₂₱₫ №Ω-ⅎ Diagram showing the schematic for Class B Wiring  

(Normal Class B wiring - All devices are supervised and working.) 
Conventional class B loop ₆₵₨₳⁸⃰⁄₴  device ₆₵₨₳ₔ₨₳₉₫₱₳‹₫₩ daisy-chained ₂₫₱⁞₱₿₃⁄₴₲ ›₵₩⁸₴⁪‹₴ 

⁹₨₳ₑ⁮₴⅜ ℓ₧₇₨└‹₩₯₳⁸⃰⁄₴ ⁞₪₳⁪⁄₴₳₭₁ₑ⁮₴₲ current ‹₩₫ ₭⁞₨⁄₴₲┌‹⁮₴₲₭₁₿›⁄₴₳₿₃⁄₴₲(by watching a small electrical 
current passing through the wires)⅛ panel ₆℅ circuit ‹₩₫ supervise ₉₫₂₴ₑ⁮₴⅜ Daisy-chain ⁸⃰⁄₴ end-of-line 
resistor ⁹⁮₴₲⅞ supervising current ‹₩₫ ‹₁₴╜e⁸₴(limit ₉₫₂₴)⁹₨₳ₑ⁮₴⅜ Fire alarm panel ₑ⁮₴ device 
₆₵₨₳‹₫₩ ₂⁸₴⁹₨₳ₑ⁮₴₲ class B loop ə ⁸⃰⁄₴₳⅝ ⁞₪₳⁪⁄₴₳₭₁ₑ⁮₴₲ current ‹₫₩ ₭⁞₨⁄₴₲┌‹⁮₴₲(supervised ₉₫₂₴)₭₁ₑ⁮₴⅜ 

₿₃⁞₴₭₂↑₭₁ₑ⁮₴₲ fault ‹₩₫ ₿₂⁄₴┐₂₪₳(correcting the open fault) ₑ⁮₴₲ə›₧ panel ‹₩₫ reset 
₉₫₂₴┐₂₪₳(resetting the panel)₭₁₨‹₴ trouble message ₭₂₵₨‹₴ₑ⃰₨₳₉₩₆₴₲₆⁮₴⅜ 
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₂₱₫ №Ω-⅓ Class B wiring ⁸⃰⁄₴ ℓ₧₇₨└‹₩₯₳ ₿₂⁸₴₭⁸₨‹₴₿›⁄₴₳(wire is broken)₭┌‹₨⁄₴₲ open fault ₿₃⁞₴₭₂↑₂₱₫ 

Open fault ₿₃⁞₴₭₂↑ₑ⁮₴₲ₔ›₧ class B wiring ⁸⃰⁄₴ supervising current ₿₃⁸₴ₑ₁₴₳ ⁞₪₳⁪⁄₴₳₆║ ₆₈℅₩₭⁸₨₲₂₧⅜  
⁹₫₩╜₭┌‹₨⁄₴₲ ⁞⁞₴₭⁪₳₆║₆₵₨₳₿₂₯₉₫₂₴₈₁₴ ₉₫₩ₔ₂₴₭┌‹₨⁄₴₳ ₔ›₵‹₴₭₂₳₉₩₆₴₲₆⁮₴⅜ Panel ₑ⁮₴ supervising current 
⁞₪₳⁪⁄₴₳₭₁₆║ ₆₈℅₩₭⁸₨₲(stops flowing)₉℅₵⁄₴ ℓ₧₇₨└‹₩₯₳₿₂⁸₴₭⁸₨‹₴₿›⁄₴₳(wire is broken) ₑ₩₫╜₆ₒ₫⁸₴ open fault 
₿₃⁞₴₭₂↑ₑ⁮₴⅜ ⁹₩₫ₔ›₧ trouble condition ₔ₿₃⁞₴ ₭₃₨₴₿₂(display)₭₁₉₩₆₴₲₆⁮₴⅜ Class B ⁸⃰⁄₴ ₐ₧₇₨└‹₩₯₳ 
₂₵‹₴₭⁸₨‹₴(wire break)›₮₲₉℅₵⁄₴ panel ₔ₁₪₳⁸⃰⁄₴₈₩℅ₑ⁮₴₲ device ₆₵₨₳ₑ₨ ₂₫₱₆℅₁₴ ₔ₉₫₂₴₉₫₂₴₭₁₉₩₆₴₲₆⁮₴⅜ 
ₔ₅₇₴₭┌‹₨⁄₴₲⁪₫₩₭ₑ₨₴ ₐ₧₇₨└‹₩₯₳₿₂⁸₴₭⁸₨‹₴(wire break)ₑ⁮₴₲ₔ›₧ panel ₔ₭ₐ₳⅝ ₈₩℅₭ₑ₨ device ₆₵₨₳ 
ₑ₫₩╜e⃰₨₳ₑ⁮₴₲ ₉₆₴₳₭┌‹₨⁄₴₳₿₃⁸₴₭⁸₨‹₴›₱₈₭ₑ₨₭┌‹₨⁄₴₲ ₿₃⁞₴ₑ⁮₴⅜   

Class B loop ⁸⃰⁄₴ ℓ₧₇₨└‹₩₯₳₿₂⁸₴₿›⁄₴₳(broken wire) ₑ₩₫╜₆ₒ₫⁸₴ connection ₿₂⁸₴₭⁸₨‹₴›₮₲₿›⁄₴₳₭┌‹₨⁄₴₲ 
fire alarm system ₆℅ ⁸›₵₩₯╝₭₁₈₨₆₵₨₳ ₔ₉₫₂₴₉₫₂₴₭₁₉₩₆₲₴₆⁮₴ ₆ₒ₫⁸₴₭₂⅜ ₐ₧₇₨└‹₩₯₳ ₿₂⁸₴₭⁸₨‹₴›₮₲₭ₑ₨₴ ⁸›₵₩₯╝ 
detector ₆₵₨₳ₑ⁮₴ ₔ₨╙₫₱›₱╘₩₫⁄₴₉₩₆₴₲₆⁮₴ ₆ₒ₫⁸₴₭₂⅜ ₒ⃰₁₴₳₆₵₨₳₆℅ ₔ›₵‹₴₭₂₳ₑ₱ ⁹⃰‹₴₭₂↑₉₨₉₩₆₴₲₆⁮₴ ₆ₒ₫⁸₴₭₂⅜ 
Strobe ₆℅ ₔ₉⁄₴₳₭₈₨⁄₴ ⁹⃰‹₴₭₂↑ ₉₨₉₩₆₴₲₆⁮₴ ₆ₒ₫⁸₴₭₂⅜ ₐ₧₇₨└‹₩₯₳ ₿₂⁸₴₭⁸₨‹₴₭₁₭┌‹₨⁄₴₳ ₆ₑ₩₈₩℅₅₮ 
₆₪₳₭₉₨⁄₴›₮₲₉℅₵⁄₴ ₔ₨₳₉₫₱₳ ⁪₫₱₳₈₱║₳ₑ⃰₨₳₉₩₆₴₲₆⁮₴ ₿₃⁞₴ₑ⁮₴⅜ 

№Ω.Ω.⅓ Two Wire Smoke Detectors 
Class B Initiating Device Circuit ₆₵₨₳ₑ⁮₴ 2 wire smoke detector ₆₵₨₳ₔ⁸⃰‹₴ ⁞₱ₔ₿₃⁞₴ₑ₱₫₳ₑ⁮₴₲ 

ℓ₧₇₨└‹₩₯₳ ›₵₩⁸₴⁪‹₴₁⁮₴₳ (standard method of wiring) ₿₃⁞₴ₑ⁮₴⅜ 2 wire smoke detector ₆₵₨₳‹₫₩ reset 
₉₫₂₴₈₁₴ₔ⁸⃰‹₴ ⁫₫₁₴‹₫₩ ₭₂₳⁹₨₳ₑ⁮₴₲ ⁫₫₁₴₂₧ₐ₧(zone power)‹₫₩ ₂₩⁸₴⅞ ⁞‹→₁₴╜ə₁⁮₴₳⁄₇₴₆℅℅₵₭⁞₨⁄₴₲⁪₫₩⁄₴₳┐₂₪₳ ₿₂₁₴₃⃰⁄₴₲ 
(turned on again) ₈ₑ⁮₴⅜ ₔ₅₇₴₭┌‹₨⁄₴₲⁪₩₫₭ₑ₨₴ zone wire ₆₵₨₳‹₩₫ ₑ₱₫₳⁹₨₳ₑ⁮₴⅜  

Power ə ⁸⃰‹₴ conventional 2 wire smoke detectors ← ℓ₧₇₨└‹₩₯₳(wires)‹₩₫ pull station ₆₵₨₳‹₮₲ₑ₩₫╜ 
short ₆₿₂₯₉₫₂₴₈⅜ ₭₈℅₨₲₉₫₂₴₉₩₫‹₴₉℅₵⁄₴ (shorted the wires) zone voltage ₑ⁮₴ ₑ₫⁮ₔ⁹₩ ‹₵⁪⁄₴₳(drop to 
zero) ₑ⃰₨₳┐₂₪₳ alarm ⁹⃰‹₴₭₂↑₉₨₉₩₆₴₲₆⁮₴⅜ Smoke detector ₆₵₨₳ ₔ₨₳₉₱₫₳‹₩₫ ›₵‹₴›₵⁄₴₳(immediately) reset 
₉₫₂₴ₑ‹₮₲ₑ₩₫╜ ₿₃⁞₴₉₩₆₴₲₆⁮₴⅜ 

Alarm ₿₃⁞₴₭₂↑ₑ⁮₴₲ₔ›₧ 2 wire smoke detector ₆₵₨₳⁸⃰⁄₴ partial short ₿₃⁞₴₭₂↑ₑ⁮₴⅜ Partial short 
₿₃⁞₴₿›⁄₴₳₭┌‹₨⁄₴₲ current ₔ₁⁮₴₳⁄₇₴ ₂₫₩⅞ ⁞₪₳⁪⁄₴₳ₑ⃰₨₳‹₨ supervision voltage ‹₩₫ ₔ₁⁮₴₳⁄₇₴ ₭₉₵₨₲₁⁮₴₳ 
ₑ⃰₨₳₭⁞ₑ⁮₴⅜ ₁₩₆₴₲‹₵ₑ⃰₨₳₭⁞ₑ⁮₴⅜ ⁹₫₩╜₭₁₨‹₴ alarm ⁹₫⁸₴₭₂₳(sending)ₑ⁮₴⅜ Zone supervision voltage 
ₔ₁⁮₴₳⁄₇₴ ₭₉₵₨₲‹₵ₑ⃰₨₳₭ₑ₨₴₉⁮₴₳ detector ₆₵₨₳ₑ⁮₴ alarm ₔ₭₿›ₔ₭₁ₔ₿₃⁞₴ ⁪‹₴₉‹₴⁸⁮₴₈℅₩₭₁(latch 
into alarm) ╘₩₫⁄₴ₑ⁮₴⅜  

Fire alarm control panel ‹₩₫ ₂₱₫₆℅₁₴ₔ₭₿›ₔ₭₁(normal state)ₑ₩₫╜ ₿₂₁₴₭₈₨‹₴₭⁞₈₁₴ reset button ‹₩₫ 
╘℅₩₂₴(press)⅞ reset ₉₫₂₴₭₂₳ₑ⁮₴⅜ ⁹₩₫╜ə₿₂⁄₴ zone power ₒ₫₭›↑ₑ⁮₴₲ supervisory voltage ‹₩₫ ₂₩⁸₴⅞ ₿₂₁₴₃⃰⁄₴₲₭₂₳ 
(turned off and on)  ₉₫₩‹₴₉₵℅⁄₴ smoke detector ₔ₨₳₉₱₫₳‹₩₫ reset ₉₫₂₴┐₂₪₳ₑ₨₳ ₿₃⁞₴ₑ⃰₨₳₉₩₆₲₴₆⁮₴⅜ 
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Auxiliary Interruptible 24 Volt or Smoke Power Supply 
Rest ₉₫₂₴₈₁₴ ₈⁮₴₈⃰₇₴⅞ power supply ‹₩₫ interrupt ₉₫₂₴₿›⁄₴₳ₑ⁮₴ ⁸⁮₴┐⁄₩₆₴ₑ⁮₴₲₂₧ₐ₧(stable power) 

₉₩₫ₔ₂₴ₑ⁮₴₲ ⁸₿›₨₳ ‹₩₈₩₇₨₆₵₨₳ₔ⁸⃰‹₴ ₉‹₴₆›₱╘₩₫⁄₴ₑ⁮₴₲₁⁮₴₳ ₿₃⁞₴ₑ⁮₴⅜ 4 wire smoke detector ₆₵₨₳ₔ⁸⃰‹₴ 
auxiliary 24 volt interruptible power s upply ₑ₩₫╜₆ₒ₫⁸₴ 24 volt smoke power supply ₑ⁮₴ reset ₉₫₂₴₈₁₴ 
₈⁮₴₈⃰₇₴⅞ ₭₂₳⁹₨₳ₑ⁮₴₲₂₧ℓ₧(resettable power)ₔ₿₃⁞₴ₑ₨ ₔₑ₱₫₳₿₂₯┌‹ₑ⁮₴⅜  

№Ω.Ω.⅔ Two Wire Smoke Detector Circuit 
Two wire smoke detector circuit ⁸⃰⁄₴ smoke detector ₔ⁸⃰‹₴ ₉₫₩ₔ₂₴ₑ⁮₴₲ ₀₨⁸₴ₔ₨₳(power)‹₫₩ 

ₐ₧₇₨└‹₩₯₳ ╘℅⁞₴₭›₵₨⁄₴₳₿₃⁄₴₲ ₂₩₫╜₭₂₳ₑ⁮₴⅜ ⁹₫₩ₐ₧₇₨└‹₩₯₳ ╘℅⁞₴₭›₵₨⁄₴₳(2-conductor cable)ₑ⁮₴ detection circuit ⁪₪ₑ₫₩╜ 
main panel ₆℅ smoke detector ⁸₫₩⁄₴₳ ╘℅⁄₴₲ ⁸₁₴₳⁪‹₴₂₫₱⁞₱₿₃⁄₴₲ ⁪‹₴⁹₨₳ₑ⁮₴⅜ ₭₁₨‹₴⁪₫₱₳(last) smoke detector 
← ₭₁₨‹₴⁸⃰⁄₴ EOL ⁸₂₴⁪⁄₴⁹₨₳ₑ⁮₴⅜  

₂₫₱₆℅₁₴ₔ₉₫₂₴₉₫₂₴₭₁›₵₩₁₴⁸⃰⁄₴(normal operation) fire alarm panel ₑ⁮₴ EOL ‹₩₫ ₿₆⁄₴₭⁸⃰╜(ñseesò) 
₭₁ₑ⁮₴⅜ ⁸⁞₴₁⁮₴₳ₔ₨₳₿₃⁄₴₲ ₔ⁪‹₴ₔₑ⃰₇₴(continuity)₈℅₩₭₁ₑ⁮₴⅜ └‹₩₯₳₆₵₨₳╘℅⁄₴₲ connection ₆₵₨₳ ₔ₨₳₉₱₫₳ 
₭‹₨⁄₴₳₭₁ₑ⁮₴ₒ₫ ⁪₫₩₉₫₩ₑ⁮₴⅜ Panel ₆℅ EOL ə ⁹₩ ₐ₧₇₨└‹₩₯₳₆₵₨₳ ₔ₨₳₉₫₱₳ ₂₵‹₴⁞₪₳₿›⁄₴₳₆₈₩℅₅₮ ₭‹₨⁄₴₳₭₁ₑ⁮₴ₒ₫ 
ₔ₀₩₂⌂₨₇₴₈ₑ⁮₴⅜ Detector ₆℅ ₆₪₳›₫₩₳₆₵₨₳‹₫₩ ₔ₨╙₫₱›₱₆₩₉₵℅⁄₴(senses smoke) ₐ₧₇₨└‹₩₯₳ ╘℅⁞₴└‹₩₯₳ₑ⁮₴⁸⁞₴₭₁₈₨ 
(across the pair of wires)⁸⃰⁄₴ short ₿₃⁞₴ₑ⃰₨₳ₑ⁮₴⅜ ⁸⁞₴₁⁮₴₳ₔ₨₳₿₃⁄₴₲ panel ⁸⃰⁄₴ alarm ₿₃⁞₴₭₂↑₭₁₭┌‹₨⁄₴₳ 
signal ₈₈₩℅ₑ⁮₴⅜ 

ₐ₧₇₨└‹₩₯₳ ₔ₿₃⁸₴›₱₈(wire is cut)₉₵℅⁄₴ ₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳ ₑ₫₩╜₆ₒ₫⁸₴ ₐ₧₇₨└‹₩₯₳ ⁹₩₂₴₉⃰⁸₴ₑ⃰₨₳(loose 
from a screw terminal)₉₵℅⁄₴₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳ panel ₑ⁮₴ EOL resistor ‹₫₩ ₆₭⁸╜⃰╘₫₩⁄₴₭⁸₨₲₭₂⅜ ⁹₫₩ₔ›₧ panel 
⅝ open trouble condition signal ₈₈₩℅ₑ⁮₴⅜ ⁸⁞₴₁⁮₴₳ₔ₨₳₿₃⁄₴₲ ₐ₧₇₨└‹₩₯₳ ╘℅⁞₴›₫₂€₳₆₩₉℅₵⁄₴ panel ⅝ short alarm 
₿₃⁞₴₭₂↑ₑ⁮₴⅜ ⁹₫₩ₔ₭₿›ₔ₭₁ₑ⁮₴ detector ₆℅ ₆₪₳›₫₩₳₆₵₨₳ₔ₨╙₫₱›₱(senses smoke)₈ₑ⁮₴₲ ₔ₭₿›ₔ₭₁╘℅⁄₴₲ ⁸€⁮₪ₑ⁮₴⅜ 

№Ω.Ω.№ℓ Four Wire Smoke Detector Circuit 

 

Four wire smoke detector circuit ⁸⃰⁄₴ ₐ₧₇₨└‹₩₯₳₭₉₳₭›₵₨⁄₴₳ 
ₔₑ₫₱₳₿₂₯⁹₨₳ₑ⁮₴⅜ ₐ₧₇₨└‹₩₯₳⁸⁞₴⁞₫₱(℗ ₭›₵₨⁄₴₳)ₑ⁮₴ ₀₨⁸₴ₔ₨₳(power) 
₭₂₳₈₁₴ ₿₃⁞₴ₑ⁮₴⅜ ‹₵₁₴ₐ₧₇₨└‹₩₯₳(№)⁞₫₱ₑ⁮₴ detection circuit ₔ⁸⃰‹₴ 
₿₃⁞₴ₑ⁮₴⅜ Main panel ₆℅ ⁹⃰‹₴₉₨ₑ⁮₴₲ ₭‹₅₇₴ₑ⁮₴ loop ₔ⁸⃰⁄₴₳₈₩℅ 
smoke detector ₆₵₨₳ₔ₨₳₉₫₱₳╘℅⁄₴₲ ›₵₩⁸₴⁪‹₴ ⁹₨₳ₑ⁮₴⅜ 2-wire smoke 
detector ₆₵₨₳‹₮₲ₑ₫₩╜₂⁄₴ detection circuit ← ₭₁₨‹₴⁪₫₱₳(last)⅝₈℅₩₭₁ₑ⁮₴₲ 
smoke detect ₔ₁₪₳⁸⃰⁄₴ EOL resistor ⁸₂₴⁪⁄₴⁹₨₳ₑ⁮₴⅜   

₂₱₫ №Ω-⅔ Equivalent circuit of a generic four-wire detector 

4 wire ⁸⃰⁄₴ detection loop ₑ⁮₴ 2-wire smoke detector circuit ‹₮₲ₑ₫₩╜₂⁄₴ panel ₑ⁮₴ loop   ← 
₉₵℅₂₴⁞⁞₴₂⁸₴₉₆₴₳ closed ₿₃⁞₴₭₁ₑ⁮₴ ₑ₫₩╜₆ₒ₫⁸₴ open ₿₃⁞₴₭₁ₑ⁮₴‹₩₫ ₑ₩₈₁₴ₔ⁸⃰‹₴ EOLR ‹₫₩ ₔ┐₆₮₭⁞₨⁄₴₲┌‹⁮₴₲ 
(sense ₉₫₂₴)₭₁ₑ⁮₴⅜ ₆₪₳›₫₩₳₆₵₨₳(smoke)ₐ⁄₴₉₨ₑ⁮₴₲ₔ›₧ ₐ₧₇₨└‹₩₯₳ ⁸⁞₴⁞₱₫(pair of wires)ₑ⁮₴ short ₿₃⁞₴ₑ⃰₨₳┐₂₪₳ 
alarm ₿₃⁞₴₭₂↑ₑ⁮₴⅜ ₔ‹₇₴⅞ loop open ₿₃⁞₴ₑ⃰₨₳₉℅₵⁄₴ trouble condition₿₃⁞₴₭₁₭┌‹₨⁄₴₳ signal ⁹₫⁸₴₭₂₳ₑ⁮₴⅜  

Relay ⁸⃰⁄₴ ₀₨⁸₴ₔ₨₳(power)₭₈₨‹₴₭₁ₑ₆℅₵ ‹₨₉₂⁸₴₉₫₱₳ detection loop ₑ⁮₴ ₂₫₱₆℅₁₴ₔ₉₫₂₴₉₫₂₴₭₁ 
₉₩₆₴₲₆⁮₴⅜ ₔ₭┌‹₨⁄₴₳⁸⁞₴›₫›₫₭┌‹₨⁄₴₲ ₉₵℅₂₴⁞⁞₴₀₨⁸₴ₔ₨₳ ₿₂⁸₴₭⁸₨‹₴₉℅₵⁄₴₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳⅛ ₐ₧₇₨└‹₩₯₳₿₂⁸₴ 
₭⁸₨‹₴₉℅₵⁄₴ ₭ₑ₨₴₉⁮₴₳₭‹₨⁄₴₳⅛ relay ‹⃰₨(drop ₿₃⁞₴)ₑ⃰₨₳₉₩₆₴₲₆⁮₴⅜ Detection loop open ₿₃⁞₴₿›⁄₴₳₭┌‹₨⁄₴₲ 
panel ⁸⃰⁄₴ trouble condition ₿₃⁞₴₭₂↑₉₨₉₩₆₲₴₆⁮₴⅜ 
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4 Wire Smoke Detectors 
Class B Initiating Device Circuit(IDC)₆₵₨₳ₑ⁮₴ 4 wire smoke detector ₆₵₨₳ₔ⁸⃰‹₴ ⁞₱ₔ₿₃⁞₴ 

ₑ₱₫₳ₑ⁮₴₲ ℓ₧₇₨└‹₩₯₳ ›₵₩⁸₴⁪‹₴₁⁮₴₳(standard method of wiring) ₿₃⁞₴ₑ⁮₴⅜ ₿₃⁞₴ₑ⁮₴⅜ 4 wire smoke detector 
₆₵₨₳ₑ⁮₴ ₑ₩₫╜₆ₒ₫⁸₴ duct smoke detector ₑ⁮₴ auxiliary 24 volts ‹₩₫ ₔₑ₱₫₳₿₂₯ₑ⁮₴⅜ 

₂₧ℓ₧‹₩₫ interrupt ₉₫₂₴⅞ 4 wire smoke detector ₆₵₨₳‹₩₫ reset ₉₫₂₴₁⁮₴₳ₑ⁮₴ manufacturer 
₉‹₴›₱ₑ⁮₴₲₁⁮₴₳ ₿₃⁞₴ₑ⁮₴⅜ ₔ₉⃰₇₴‹€⁪₱₫₳₁⁮₴₳ ₿₃⁞₴ₑ⁮₴⅜ 

Smoke detector ₆₵₨₳‹₩₫ reset ₉₫₂₴₈₁₴ₔ⁸⃰‹₴ 4 wire smoke detector ₑ₩₫╜ ₭₂₳⁹₨₳ₑ⁮₴₲ ₂₧a₧(power) 
‹₩₫ interrupted ₉₫₂₴₈ₑ⁮₴⅜ ₑ₩₫╜₆ₒ₫⁸₴ switch ₂₩⁸₴⅞ ₿₂₁₴₃⃰⁄₴₲(turned off and on) ₭₂₳₈ₑ⁮₴⅜ 24 Volts power 
₉₩₫⁄₴₳⁸⃰⁄₴ ›₉₫₂₴⁸₂₴⁪⁄₴⅞ ₿₂₯₉₫₂₴╘₩₫⁄₴ₑ⁮₴⅜ Reset ₉₫₂₴₈₁₴ smoke detector ₑ₩₫╜₭₂₳⁹₨₳ₑ⁮₴₲ auxiliary 24 volt 
power supply (interrupted) ₉₫₂₴╘₩₫⁄₴ₑ⁮₴⅜ Resettable smoke ₆₵₨₳ ⁸₂₴⁪⁄₴⁹₨₳ₑ⁮₴₲ panel ₿₃⁞₴₉℅₵⁄₴ reset 
button ‹₩₫ ╘₩℅₂₴₉₩₫‹₴ₑ⁮₴₲ₔ›₧ (pressed) ₂₧ℓ₧ₑ⁮₴ ₔ₉₫₩ₔ₭₉₵₨‹₴(automatically)  reset ₉₫₂₴₭₂₳ₑ⁮₴⅜ 

FACP ₭₂↑⁸⃰⁄₴ ₑ₪₳₿›₨₳ ⁸⁮₴₈℅₩ₑ⁮₴₲ ⁄₫⁸₴(separate set of terminals)₆℅ ₇€⁹₨₳ₑ⁮₴⅜ Power ‹₩₫ 
auxiliary 24 volt Power supply ₆℅ ₈₇€ₑ⁮₴⅜ 

 
₂₱₫ №Ω-№ℓ Two wire and four wire system  
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₂₱₫ №Ω-№№ Conventional zone and sounder configuration (Each circuit serves no more than 

2000m2 and no more than a single floor .) 

№Ω.Ω.№№ Resetting Conventional 4 Wire Smoke Detectors 
Fire alarm system ⁸⁞₴›₫ ₂₫₱₆℅₁₴ₔ₉₫₂₴₉₫₂₴₭₁₈₁₴ 2 wire ╘℅⁄₴₲ 4 wire smoke detector ₆₵₨₳‹₫₩ reset ₉₫₂₴ 

╘₫₩⁄₴ₑ⁮₴₲ ₁⁮₴₳⁸⁞₴₆₵₩₯₳₆₵₩₯₳ ₂₧ₐ⁄₴₈₆⁮₴⅜ 2 wire ╘℅⁄₴₲ 4 wire smoke detector ₆₵₨₳⁪₪ₑ₫₩╜ ₂₫₩╜⁹₨₳ₑ⁮₴₲ ₂₧ₐ₧‹₫₩ ›⁷  
₂₩⁸₴⅞ ₿₂₁₴₃⃰⁄₴₲₭₂₳₿›⁄₴₳(turning off and on)₿₃⁄₴₲ reset ₉₫₂₴╘₫₩⁄₴ₑ⁮₴⅜ ₂₧ₐ₧‹₫₩ ›⁷₂₩⁸₴⅞ ₿₂₁₴₃⃰⁄₴₲₭₂₳₿›⁄₴₳ (turning 
off and on)‹₩₫ interrupt ₉₫₂₴ₑ⁮₴ₒ₫₉⁮₴₳ ₭₿₂₨₭₉₲₈℅₩ₑ⁮₴⅜ Conventional duct smoke detector 
ₔ₆₵₨₳⁞₫ₑ⁮₴ 4 wire smoke detector ₆₵₨₳ ₿₃⁞₴┌‹┐₂₪₳ extra relay contact ₂₧ₐ⁄₴ₑ⁮₴⅜ 

2 wire smoke detector ₆₵₨₳╘℅⁄₴₲ 4 wire smoke detector ₆₵₨₳‹₫₩ zone input ╘℅⁄₴₲ ›₵₩₴⁸₴⁪‹₴⁹₨₳ₑ⁮₴⅜  
Conventional Fire Alarm Control Panel (FACP) ←  2WSD ╘℅⁄₴₲ 4WSD ⁸₫₩╜ə⁸⃰‹₴ ₔ₉₫₂₴₉₫₂₴₈₁₴ ₉₫₩ₔ₂₴ₑ⁮₴₲ 
₂₧a₧(operating power) ₈₇€ₑ⁮₴₲ ₭₁₈₨ ₆⁸€⁮₪┌‹₭₂⅜  

 

 

₂₱₫ №Ω-№℗ Typical two wire system  ₂₱₫ №Ω-№™ Typical two wire system 
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№Ω.Ω.№℗ Loop Resistance For Four-Wire SLC Style 6 & 7 (Class A) 
Four wire SLC ⁸⃰⁄₴ control panel ₆℅ branch ⁸₫₩⁄₴₳← ₔ⁪₱₫₳₭₁₈₨ₔ⁹₩ ₈℅₩ₑ⁄₴₲ₑ⁮₴₲ total DC 

resistance ₑ⁮₴ 40 ohms ⁹‹₴ ₂₫₩₆₆₵₨₳ₑ⁄₴₲₂₧⅜ DC resistance ‹₩₫ ₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴₲ ₔ⁸₫₩⁄₴₳ 
⁸₫₩⁄₴₳₇€╘₩₫⁄₴ₑ⁮₴⅜  

₂₱₫(№Ω-№Ω)⁸⃰⁄₴₿₂⁹₨₳ₑ⁮₴₲ₔ⁸₫₩⁄₴₳ SLC channel B e ⁮₴ out loop ₿₃⁞₴ₑ⁮₴⅜ SLC channel A e ⁮₴ 
return loop ₿₃⁞₴ₑ⁮₴⅜ 

 (№) Control panel ₆℅ SLC channel B (Out loop) ╘℅⁄₴₲ SLC channel A (Return loop) ⁸₫₩╜‹₩₫ 
₂₱₫(№Ω-№Ω)⁸⃰⁄₴ ₿₂⁹₨₳ₑ⁮₴₲ ₔ⁸₫₩⁄₴₳ ₿₃₯⁸₴₉₩₫‹₴(disconnect)₂₧⅜  

 (℗) SLC channel A (Return loop) ₆℅ lead ╘℅⁞₴›₫‹₩₫ short ₉₫₂₴₉₫₩‹₴₂₧⅜  
 (™) SLC channel B (Out) lead ₆℅ ₭₁⅞ resistance ‹₩₫ ⁸₩₫⁄₴₳₇€(measure)₂₧⅜  

 
₂₱₫ №Ω-№Ω Measuring DC Resistance of a Four-Wire SLC 

№Ω.℮ Shield Wire Termination 

 

₭₅₳₂₱₫(№Ω-№℮)⁸⃰⁄₴ ₑ⁄₴₲₭₉₵₨₴ ₆℅₁₴‹₁₴ₑ⁮₴₲ shield 
wire termination ₿₂₯₉₫₂₴₂₱₫‹₩₫ ₁₆€₁₨ₔ₿₃⁞₴ ₭₃₨₴₿₂ 
⁹₨₳ₑ⁮₴⅜ Cabinet ╘℅⁄₴₲ metal conduit ⁸₫₩╜‹₩₫ 
ₑ⁄₴₲₭₉₵₨₴ₑ⁮₴₲ connector ‹₩₫ ₔₑ₱₫₳₿₂₯⅞ ›₵₩⁸₴⁪‹₴ 
⁹₨₳₈₆⁮₴⅜ Shield drain wire ‹₩₫ SLC terminal 
block ₆℅ ñshieldò terminal ⅝ ›₵₩⁸₴⁪‹₴ ⁹₨₳₈₆⁮₴⅜  
 
Note: Use of good wiring practice consistent 
with local electrical codes is expected. 
CAUTION: Do not let the shield drain wire or 
the shield foil touch the  system cabinet or be 
connected to earth ground at any point.  

₂₱₫ №Ω-№℮ Shield termination 

№Ω.℮.№ Supplying Power to 24 VDC Detectors - Resistance and Size 
24 VDC 4-wire detector ₆₵₨₳ₔ⁸⃰‹₴ ₂₧ₐ₧₭₂₳₂₫₩╜₈₁₴ (supplying power) ₉‹₴›₱╘₫₩⁄₴ₑ⁮₴₲ ₔ₁₩₆₴₲⁪₱₫₳ 

›₫›₱ₔ₨₳(acceptable minimum resistance)‹₩₫ ⁪₱₫₳₿₃⁸₴₈₁₴ₔ⁸⃰‹₴ ₭ₔ₨‹₴₂₧ₔ⁸₫₩⁄₴₳ ⁸⃰‹₴₇€╘₫₩⁄₴ₑ⁮₴⅜   
⁸⃰‹₴₇€⁹₨₳ₑ⁮₴₲ ›₫›₱ₔ₨₳(resistance)‹₩₫ ₔₑ₱₫₳₿₂₯⅞  ₐ₧₇₨└‹₩₯₳ₔ₈⃰₇₴ₔ⁞₨₳(wire gauge) ₭₈⃰₳›₵₇₴ 

ₑ⁮₴⅜ ⁹₫⁸₴₉₫₂₴ₑ€₆₵₨₳‹ ₑ⁸₴₆℅⁸₴₭₂₳⁹₨₳ₑ⁮₴₲(manufacturers specifications) ₐ₧₇₨└‹₩₯₳ ₔ₈⃰₇₴ₔ⁞₨₳ (wire 
size) ‹₩₫₉⁮₴₳ ₔₑ₱₫₳₿₂₯╘₩₫⁄₴ₑ⁮₴⅜  
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╡□╪●  
Ȣ  ╥▫□

╝ ╘▼ ╝╪ ╘╪ ╘►
 

Where: 
Rmax = maximum resistance of the 24 VDC wires 
Vom = minimum operating voltage of the detector or end -of-line relay, whichever is greater, in volts  
N = t otal number of detectors on the 24 VDC supply circuit 
Is = detector current in standby  
Na = number of detectors on the 24 VDC power circuit which must function at the same time in alarm  
Ia = detector current in alarm  
Ir = end -of-line relay current 

№Ω.⅍ Ini tiating Device Circuits 
№⅔⅔™ ›₫╘℅⁞₴₆⁸₩₫⁄₴₆₪‹ National Fire Protection Association (NFPA)₆℅ ₔ₭₿››₱ₔ₨₳₿₃⁄₴₲ ⁪₨₳‹⁞₴(℗) ₆₵₩₯₳ 

(two basic circuit classes)ₑ₨ ›⃰₮₿›₨₳⁹₨₳ₑ⁮₴⅜  
Class B - Non-redundant (ₔ₂₩₫₂⁸₴₉₆₴₳₆₈℅₩ₑ⁮₴₲ ₔ₆₵₩₰₳ₔ⁞₨₳) 
Class A ï Redundant (ə ₂₩₫₂⁸₴₉₆₴₳₈℅₩ₑ⁮₴₲ ₔ₆₵₩₯₳ₔ⁞₨₳) 

№⅔⅔™›₫╘℅⁞₴ ⁸⃰⁄₴ hardware and software ⁸₫₩₳⁸‹₴₆║₆₵₨₳‹₩₫╘℅⁄₴₲ ‹₩₫‹₴⁮₪₭⁞₈₁₴ ╘℅⁄₴₲  circuit ₆₵₨₳‹₩₫ 
₈℅⁄₴₳₉⁄₴₳ ⁸₩‹₵⁞⃰₨ ₔ₆₵₩₯₳ₔ⁞₨₳›⃰₮₿›₨₳╘₫₩⁄₴₈₁₴ NFAP ₆℅ circuit style ₆₵₨₳‹₩₫ ›⃰₮₿›₨₳ ₿₂╛₨₁₴₳›₮₲ₑ⁮₴⅜ ₡ₔ›₁₴₳ 
₭₁₨‹₴₂₩₫⁄₴₳⁸⃰⁄₴ class ₆₵₨₳ ╘℅⁄₴₲ style ₆₵₨₳ ›⃰₮₿›₨₳₂₱₫‹₩₫ ₑ‹₴⁪₫₩⁄₴₈₨ circuit ₆₵₨₳₿₃⁄₴₲ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜  
Class B (Style B) 
 (№) Alarm ₿₃⁞₴₭┌‹₨⁄₴₳ ₔₑ₩₭₂₳₈₁₴ ₔ›₵‹₴₭₂₳₈₁₴ₔ⁸⃰‹₴₴ short circuit condition ‹₩₫ ₿₃⁞₴₭₂↑₈₆⁮₴⅜ (A 

Short Circuit condition is required to report an ALARM) 
 (℗) Open circuit ₑ₩₫╜₆ₒ₫⁸₴ ground fault condition ‹₩₫ ›₵₩₯╝₇⃰⁄₴₳›₵‹₴₿₃⁞₴₭₂↑₭₁₉₵℅⁄₴ 

ₔₑ₩₭₂₳₈₁₴ₔ⁸⃰‹₴ trouble ₔ₭₿›ₔ₭₁ₔ₿₃⁞₴ ₔ›₵‹₴₭₂₳₈₆⁮₴⅜ (An Open Circuit or Ground 
Fault condition will report a TROUBLE) 

 (™) Open circuit condition ₿₃⁞₴₭₂↑₭₁₉℅₵⁄₴ initating device ₆₵₨₳‹₩₫ operate ₆₉₫₂₴₭ₔ₨⁄₴ 
₿₂₯₉₫₂₴⁹₨₳₈₆⁮₴⅜ (Initiating Devices are NOT required to operate when an Open Circuit 
condition exists) 

 (Ω) Single ground fault condition ₿₃⁞₴₭₂↑₉₵℅⁄₴ intiating device ₆₵₨₳ₔ₨₳₉₱₫₳‹₩₫ operate ₉₫₂₴₭ₔ₨⁄₴ 
₿₂₯₉₫₂₴⁹₨₳₈₆⁮₴⅜ (All Initiating Devices ARE required to operate when a single Ground Fault 
condition exists) 

Class A loop wiring ‹₫₩ conventional loop ₆₵₨₳╘℅⁄₴₲ addressable loop ₆₵₨₳⁸⃰⁄₴ ₔₑ₫₱₳₿₂₯┌‹ₑ⁮₴⅜ 
Detection loop ╘℅⁄₴₲ notification loop (fire horns and strobes) ( ℗)₆₵₩₯₳₉₫₱₳⁸⃰⁄₴ class A ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ Detection 
loop ₑ₫₩╜₆ₒ₫⁸₴  notification loop  ⁸⁞₴₆₵₩₯₳₆₵₩₯₳⅝ₑ₨ class A ₿₃⁞₴╘₫₩⁄₴ₑ⁮₴⅜ 
Non-Isolated Circuits 
Isolation device ⁸₂₴⁪⁄₴₈₁₴ ₆₉₩₫ₔ₂₴ₑ⁮₴₲ circuit style ₔ₆₵₯₩₳ₔ⁞₨₳(℗)₆₵₩₯₳₆℅₨ 

Å NFPA Style 4 ╘℅⁄₴₲ 
Å NFPA Style 6 ⁸₩₫╜₿₃⁞₴ₑ⁮₴⅜ 

№Ω.⅍.№ NFPA Style 4 SLC 
NFPA Style 4 diagram ‹₩₫ ₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜ 

Å SLC wiring ₆℅ style 4 configuration ⁸⃰⁄₴ T-tapping ⁹₫⁸₴₿›⁄₴₳‹₩₫ ›⃰⁄₴₲₿₂₯⁹₨₳ₑ⁮₴⅜ 
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₂₱₫ №Ω-№⅍ Basic NFPA Style 4 SLC 

№Ω.⅍.℗ NFPA Style 6 SLC 
NFPA Style 6 diagram ‹₩₫ ₭ₔ₨‹₴⁸⃰⁄₴ ₭₃₨₴₿₂⁹₨₳ₑ⁮₴⅜ 

Å SLC wiring ₆℅ Style 6 configuration ⁸⃰⁄₴ T-tapping ⁹₫⁸₴₿›⁄₴₳‹₩₫ ₉₱₫₳ℓ ›⃰⁄₴₲₆₿₂₯₂₧⅜ 

 
₂₱₫ №Ω-№ⅎ Basic NFPA Style 6 SLC 
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№Ω.⅍.™ NFPA Style 4 SLC Using an Isolator Module 
SLC branch ⁸₩₫⁄₴₳‹₩₫ ‹₨‹⃰₇₴₈₁₴(protect)ₔ⁸⃰‹₴ Style 4 operation ⁸⃰⁄₴ isolator module ₆₵₨₳‹₩₫ 

ₔₑ₱₫₳₿₂₯⁹₨₳ₑ⁮₴⅜  

 
₂₱₫ №Ω-№⅓ NFPA Style 4 SLC Isolator Module 

№Ω.ⅎ Notification Appliance Circuit (NAC) Wiring 
Notification Appliance Circuits (NACs)  
Table 14-2 Notification Appliance Circuits (NACs) 

NFPA 72-2007 Class B A 

NFPA 72-2010 Class B A 

 
Trouble Indications 

at Protective 
Premise 

Alarm Capability 
During Abnormal 

Condition 

Trouble Indications 
at Protective 

Premise 

Alarm Capability 
During Abnormal 

Condition 
Abnormal Condition 1 2 3 4 

Single open  
Single ground  

Wire-to-wire short 

X 
X 
X 

ð 
R 
ð 

X 
X 
X 

R 
R 
ð 

X: Indication required at protected premises and as required by Chapter 26. R: Required capability. 
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₂₱₫ №Ω-№⅔ NFPA Style 6 SLC using isolator module 

Performance of Signal Line Circuits (SLCs) 

 
ARC: Alarm receipt capability during abnormal condition. R: Required capability. X: Indication required at protected 
premises. 


