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Agenda 

 Review NFPA Standard with Fire Resistive 

Cables  

 Review UL 2196 Test Standard  

 Review why UL withdrew cable listings 

 What is next?? 



NFPA Standards 

 NFPA 70 – National Electric Code (NEC) 

 NFPA 72 – National Fire Alarm and 

Signaling Code 

 NFPA 130 - (Standard for Fixed Guideway 

Transit and Passenger Rail Systems) 

 NFPA 502 - (Standard for Road Tunnels, 

Bridges, and Other Limited Access 

Highways) 



NFPA 70 

 Article 695 – Fire Pumps 

 Article 700 – Emergency Systems 

 Article 708 – Critical Operations Power  

Systems(COPS) 

 Article 725 - Class 1, Class 2, and Class 3 

Remote-Control, Signaling, and Power-

Limited Circuits 



NFPA 70 

 Article 770 – Optical Fiber Cables and 

Raceways 

 Article 800 – Communications Circuits 



Article 695 – Fire Pumps 

659.6(A)(2)  

(d) Inside of a Building. Where routed through a building, the conductors 

shall be installed using one of the following methods: 

(1) Be encased in a minimum 50 mm (2 in.) of concrete 

(2) Be protected by a fire-rated assembly listed to achieve a 

minimum fire rating of 2 hours and dedicated to the fire pump 

circuit(s) 

(3) Be a listed electrical circuit protective system with a minimum 2-

hour fire rating 

Informational Note: UL guide information for electrical 

circuit protective systems (FHIT) contains information on 

proper installation requirements to maintain the fire rating. 



Article 700 - Emergency Systems 

700.10(D) 

(1) Feeder-Circuit Wiring. Feeder-circuit wiring shall meet one 

of the following conditions: 

(1) Be installed in spaces or areas that are fully protected by an 

approved automatic fire suppression system 

(2) Be a listed electrical circuit protective system with a minimum 2-

hour fire rating 

Informational Note: UL guide information for electrical circuit 
protective systems (FHIT) contains information on proper 

installation requirements to maintain the fire rating. 



Article 700 - Emergency Systems 

700.10(D) 

(1) Feeder-Circuit Wiring. Feeder-circuit wiring shall meet one 

of the following conditions: 

 

(3) Be protected by a listed thermal barrier system for electrical 

system components with a minimum 2-hour fire rating 

(4) Be protected by a listed fire-rated assembly that has a minimum 

fire rating of 2 hours and contains only emergency wiring 

circuits. 

(5) Be encased in a minimum of 50 mm (2 in.) of concrete 



Article 708 – (COPS) 

708.10(C) 

(2) Fire Protection for Feeders. Feeders shall meet one of 

the following conditions: 

(1) Be a listed electrical circuit protective system with a minimum 2-

hour fire rating 

Informational Note: UL guide information for electrical circuit 

protection systems (FHIT) contains information on proper 

installation requirements to maintain the fire rating. 

(2) Be protected by a listed fire-rated assembly that has a minimum 

fire rating of 2 hours 

(3) Be encased in a minimum of 50 mm (2 in.) of concrete 



Article 708 – (COPS) 

708.14 

(7) All cables for fire alarm, security, and signaling systems shall be 

riser-rated and shall be a listed 2-hour electrical circuit protective 

system. Riser emergency communication cables shall be Type 

CMR-CI or a listed 2-hour electrical circuit protective system. 

(8) Control, monitoring, and power wiring to HVAC systems shall 

be a listed 2-hour electrical circuit protective system. 



Article 725 

725.2 

Circuit Integrity (CI) Cable. Cable(s) used for remotecontrol, 

signaling, or power-limited systems that supply critical circuits to 

ensure survivability for continued circuit operation for a 

specified time under fire conditions. 



725.179(F) 

(F) Circuit Integrity (CI) Cable or Electrical Circuit Protective 

System. Cables used for survivability of critical circuits shall be 

listed as circuit integrity (CI) cable. Cables specified in 

725.154(A), (B), (D)(1), and (E), and used for circuit integrity, 

shall have the additional  classification using the suffix “-CI”. 

Cables that are part of a listed electrical circuit protective system 

shall be considered to meet the requirements of survivability. 

Informational Note: One method of defining  circuit integrity is by establishing a 

minimum 2-hour fire resistance rating when tested in accordance with UL 

2196-2002, Standard for Tests of Fire Resistive Cables. 



Article 760 

760.2 

Fire Alarm Circuit Integrity (CI) Cable. Cable used in fire alarm 

systems to ensure continued operation of critical circuits during a 

specified time under fire conditions. 



760.176(F) 

(F) Fire Alarm Circuit Integrity (CI) Cable or 

Electrical Circuit Protective System. Cables used 

for survivability of critical circuits shall be listed as 

circuit integrity (CI) cable. Cables specified in 

760.176(C), (D), and (E), and used for circuit integrity 

shall have the additional classification using the suffix 

“-CI.” Cables that are part of a listed electrical circuit 

protective system shall be considered to meet the 

requirements of survivability. 



770.179(E) 

(E) Optical Fiber Circuit Integrity (CI) Cables. Cables 

suitable for use in systems to ensure survivability of 

critical circuits and pathways during a specified time 

under fire conditions shall be additionally listed as 

circuit integrity (CI) cable. Cables identified in 

770.179(A) through (D) that meet the requirements for 

circuit integrity shall have the additional classification 

using the suffix “CI.” 



800.179(G) 

(G) Communications Circuit Integrity (CI) Cables. 

Cables suitable for use in communications systems to 

ensure survivability of critical circuits during a specified 

time under fire conditions shall be listed as circuit 

integrity (CI) cable. Cables identified in 800.179(A) 

through (E) that meet the requirements for circuit 

integrity shall have the additional classification using the 

suffix “CI.” 



2014 NEC 

 New Article 728 – Fire Resistive Cable Systems 

 Additional wording in Articles 725, 760 and 800 

making it clear that CI cables need to be marked 

as an Electrical Circuit Protective System when 

installed in a raceway. 



NFPA 72 

National Fire Alarm  

and  

Signaling Code 



12.4.3 Pathway Survivability Level 2. Pathway 

survivability 

Level 2 shall consist of one or more of the following: 

(1) 2-hour fire-rated circuit integrity (CI) cable 

(2) 2-hour fire-rated cable system [electrical circuit 

protective system(s)] 

(3) 2-hour fire-rated enclosure or protected area 

(4) 2-hour performance alternatives approved by the 

authority having jurisdiction 

Chapter 12 Circuits and Pathways 



130 

NFPA 130 

Standard for 

Fixed Guideway 

Transit and 

Passenger Rail 

Systems 

2010 Edition 



NFPA 130 

  Emergency Lighting, Emergency 

Communication and Emergency Power for 

Ventilation must be able to survive a fire 

Chapter 5 Stations 

Chapter 6 Trainways 

Chapter 7 Ventilations 



Chapter 6 – Trainways (Tunnels) 

6.3.3.2.8  The emergency lighting and communications 

circuits shall be protected from physical damage by system 

vehicles or other normal system operations and from fires in 

the system for a period of  not less than 1 hour. The circuits 

shall be protected from ASTM E119 fire conditions by any of  

the following:   

 (1) Suitable embedment or encasement 

 (2) Routing external to the interior underground  

      portions of  the system facilities  

 (3) Diversity in system routing (such as separate redundant 

or multiple circuits separated by a 1-hour fire barrier) so that a 

single fire or emergency event will not lead to a failure of  the 

system  

 (4) Use of  a listed fire-resistive cable system with a 

minimum 1-hour rating in accordance with 6.3.3.2.10 (UL 2196) 



EURO TUNNEL FIRE 1996 



EURO TUNNEL FIRE 1996 



502 

NFPA 502 

Standard for 

Road Tunnels, 

Bridges, and 

Other Limited 
Access Highways 

2011 Edition 



NFPA 502 Chapter 12 

12.1.1  The electrical systems shall support life safety                    

            operations, fire emergency operations, and   

            normal operations. 

 

12.1.2 Emergency circuits installed in a road tunnel and 

ancillary areas shall remain functional for a period of 

not less than 1 hour for the anticipated fire condition, 

meeting one of the following methods:  



NFPA 502 Chapter 12 

12.1.1  The electrical systems shall support life safety                    

            operations, fire emergency operations, and   

            normal operations. 

 

12.1.2 Emergency circuits installed in a road tunnel and 

ancillary areas shall remain functional for a period of 

not less than 1 hour for the anticipated fire condition, 

meeting one of the following methods:  











Fire Test Certification 

    

   Large scale testing UL2196 is performed at  

Underwriters Laboratories (UL)  

 

   UL documents the test results and 

installation techniques in the Electrical 

Circuit Protective System. (FHIT)  

 



UL 2196 Assumptions 

 Passing the smallest qualifies the largest 

 Assumption is the smallest is most difficult to pass 

 Passing 2 14AWG qualifies up to 750MCM 

 Also qualifies single or multiple conductors 

 Passing in EMT qualifies IMC and Rigid 

 Assumption is that EMT is the thinnest wall and 

most difficult to pass. 



UL 2196 GuideInfo 



UL 2196 GuideInfo 



UL 2196 GuideInfo 



 

UL 2196 2-hours Circuit Integrity test  

 
Environment:  Large scale wall oven (14 x 15 x 3) 

Temperature Profile:  Slow Rise Follows ASTM  E119 

 10000F @ 5 minutes 

 17000F @ 1 hour (Specified in NFPA 130) 

 18500F @ 2 hour 

Cable are energized at application voltage 

 120V or 480V light bulbs set up 

Water impact test after fire test 



Time/Temperature Curve UL 2196 
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UL 2196 - 20 Gas Burners  



Wall Setup 



Back side of wall 



CI Cable Installed on Wall 



UL 2196 Video 



UL 2196 – After 2 Hours 



UL 2196 – After 2 Hours 



Water Impact Test 



Fog Nozzle Spray 



CI Cable after UL 2196 Test 



Tested as a complete System 

Historically, conduit systems used EMT to qualify 

Before the Fire After 2-hour @ 1850°F 





UL 2196 Fire Test FLAW 

 Systems that require a raceway are tested with the 

minimum raceway diameter and the minimum 

raceway type with their respective coupling(s). 

 Raceways having larger diameters are acceptable. 

Raceways with greater wall thickness are also 

acceptable. Intermediate metal conduit (IMC) or 

rigid metal conduit (RMC) are acceptable for use in 

systems where electrical metallic tubing  (EMT) is 

specified. 



UL 2196 Test Using RMC 



UL 2196 Test Using RMC 



 RHW 12 AWG in RMC 



Vertical Test 



Zinc Analysis by UCONN 



Zinc Analysis by UCONN 



Zinc Analysis by UCONN 

8  AWG – 16% zinc 



Zinc Analysis by UCONN 

12  AWG -31% zinc 



UL Response  
Sent to all manufacturers on June 12, 2012 (10 months) 

Citation from letter: 



UL Statement 9/12/2012  

Suspends all cable listings to UL 2196 

 Fire Resistive, Fire Resistant and Circuit Integrity Cables  

 UL has recently conducted research on a wide array of current 
products and systems originally certified under UL 2196, Tests for Fire 
Resistive Cables and ULC-S139, Standard Method of Fire Test for Evaluation 
of Integrity of Electrical Cables and determined that they no longer 
consistently achieve a two-hour fire-resistive rating when subjected to 
the standard Fire Endurance Test of UL2196 or ULC-S139. 
Consequently, UL and ULC will not be able to offer certification to 
the currently existing program related to these standards. 

 As a result, manufacturers are no longer authorized to place the UL 
mark or ULC mark on the following products:  

 UL Classified Fire Resistive Cable (FHJR) 

 ULC Listed Fire Resistant Cable (FHJRC) 

 UL Listed cable with "-CI" suffix (Circuit Integrity) 

 



Where do we go from here 

 UL has an Interim Test Program  

 Only 2 cables have been approved 

 MI Cable – System 1850 – 2 hours 

 MC Cable – System 120 – 1 hour 

 Testing in raceways will be more difficult 

because of all the different variables 

 CI Cable will have limited application unless 

tested as a sytem 

 



Questions 


