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Agenda

B Review NFPA Standard with Fire Resistive
Cables

B Review UL 2196 Test Standard
m Review why UL withdrew cable listings
m What i1s next??



NFPA Standards

m NFPA 70 — National Electric Code (NEC)

m NFPA 72 — National Fire Alarm and
Signaling Code

m NFPA 130 - (Standard for Fixed Guideway
Transit and Passenger Rail Systems)

m NFPA 502 - (Standard for Road Tunnels,
Bridges, and Other Limited Access
Highways)



NFPA 70

m Article 695 — Fire Pumps
m Article 700 — Emergency Systems

m Article 708 — Critical Operations Power
Systems(COPS)

m Article 725 - Class 1, Class 2, and Class 3
Remote-Control, Signaling, and Powet-
Limited Circuits



NFPA 70

m Article 770 — Optical Fiber Cables and
Raceways

B Article 800 — Communications Circuits



Article 695 — Fire Pumps

659.6(A)(2)

(d) Inside of a Building. Where routed throngh a building, the conductors
shall be installed using one of the following methods:

(1) Be encased in 2 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

czrenit protective systems (FEHIT) 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 circuilt

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



Atticle 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



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

2196-2002, Standard for Tests of Fire Reststive 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
spectfied 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
“-Cl.” 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 suttix “CIL.”



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 “CIL.”



2014 NEC

m New Article 728 — Fire Resistive Cable Systems

m Additional wording in Articles 725, 760 and 800
making it clear that CI cables need to be marked
as an Blectrical Circuit Protective System when
installed 1n a raceway.



NFPA 72

National Fire Alarm
and

Signaling Code



Chapter 12 Circuits and Pathways

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 (Cl) 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



NEPA 130

Standard for

Fixed Guideway

Transit and

Passenger Rail
Systems

2010 Edition




NFPA 130

m 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 1n 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



EURO TUNNEL FIRE 1996




EURO TUNNEL FIRE 1996
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- NFPA 502
- Standard for

- Road Tunnels,
] 'I I
= Other Limited
- =




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 ;
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 ;
meeting one of the following methods:
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UL 2196

STANDARD FOR SAFETY
Tests for Fire Resistive Cables




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

m Passing the smallest qualifies the largest

® Assumption 1s the smallest is most difficult to pass

m Passing 2 14AWG qualifies up to 750MCM

m Also qualifies single or multiple conductors

m Passing in EMT qualifies IMC and Rigid

= Assumption is that EMT 1s the thinnest wall and
most difficult to pass.



UL 2196 Guidelnfo

FHIT.GuideInfo - Electrical Circuit Protective Systems

.@-Qﬂ LINE CERTIFICATIONS DIRECTORY

FHIT.GuidelInfo
Electrical Circuit Protective Systems

Boteoy

Electrical Circuit Protective Systems

GENERAL

This category covers eiectrical circuit protective systems cansisting of components and materais imended for instaliation as protection for specific
clectrical wiring systems, with respect to the disruption of electrical circuit Integrity upon exterior fire exposure,

Ratings apply only 1o the entire protective system assembly, constructed using the combination of components and materials specified in the
individual system. Components and materials are designated for use In 3 specific indvicdual system for which cormesponding rRtings have boaen
developed, and are not intended to be interchanged between systems. Ratings are not assigned to individual system components or materiais, For
cexample, caulk or putty used from one system cannot de interchanged with the caulk or putty specified In another system.,

or a2 conarete floor-celling assembly, The fire rating

Electrical Oircu® protective systems are intended to De fastened to 2 concrete OF MAsoNTy wa
% 10 ensure

of the wall or floar-celling assembly & Intended to be equal to or greater than the rating of the electrical cirout protective system. This
that the compiete electrical circult protective system will servive durng fire and hose stream exposure.




UL 2196 Guidelnfo

SYSTEMS CONSTRUCTED WITH FIRE-RESISTIVE CABLE

These protective systems are investigated with respect to fire exposure and water hose stream performance. Performance criterna are based on
functionaity of the cable during the fire and after the water hose stream. ANSL/UL 2196, "Tests for Fire Resistive Cables,* descrides two fue
exposure conditions, The nommal temperature rse (10 ANSULUL 262, "Fire Tests of Buliding Construction and Materiais®) is intended to represent a
fully developed interior duilding fire, The rapid temperature rise (to ANSL/U 700 “Hapid fise Fire Tests of Protection Materials for Structural
Steel”) 5 intended to represent a hydrocarbon poot fire. If not stated otherwise In the individual system |, the normal tempemture rse exposure
Was used. There are two hose stream levels: ow impact and normal impact. The low-impact fog nozzie hase stream s applied only to cable
marked with the *-CI" suffix. The normal-impact hose stream, applied with a standard-taper, smooth-bore playpipe, = applied to all other types of
cabie,

Cl cable i tested on steel rings to simulate instalation in free air. If O cable & Intended to be instalied In a raceway & & s0 tested. CI cable that
has been tested in a mceway will be specified n the system

Each cdesign of fire-resistive cabie is tested per ANSLYUL 2196, One-conducior ang multi-conductor constructions are tested separately, as wel a5
shieided or unshicicoed, and stranded or solio conductors. The systom contains the construction detads of the tested coofiguration. The minimem
conductor sze, minimum numbder of conductors, UL Type, voltage rating, otc., are construction detalls that are also proviced. Cable is UL Listed to
2 Naticnal Electrical Code Type and constructed to 2 UL Standard for the cabie (such as Type MC per ANSLU/UL 1569, "Metal-Clad Cables®, Type
RHN/RHW to ANSLUL 42, "Thermoset-Insulated Wires and Cables™; Type FFL por ANCSLAN , "Cabies for Power-LUimited Fre-Alarm CircuRs®;
Type NPFLF per ANSIAR 1425 "Cables for Non-Power-Liméted Fire-Alarm Grcuss®;, and Type TC per ANSLUL 1277, “Electrical Power and Control
Tray (ables with Optional Optical-Fiber Members®)

Cabie is tested 25 2 complete system. The system includes the cabie and/ or aceway support, couplings, boxes/conduit bodies, aptional spiices
vertical supports, grounds, puling lubricants, cabile tray, etc. Cable or raceway supports need to hold the cabie in place during the fire and hose
stream. The hargware, damps, strut, etc,, are genarally stated to be made of steei.

Systems that require a racewdy arne tested with the minimum rAceway dameter and the minimum raceway type with their respective couplingls )




UL 2196 Guidelnfo

Raceways having Drger dameters are acceptabie. Raceways with greater wall thickness are 2iso acoeptable. Intermediate metai condult (IMC) or
rigid metal conouit (RMC) are acceptable for use in systems where giectncal metaliic tubing (EMT) s specified.

The raceway & mtended to de connected together using the coupling type referencec in the system, such as steol setscorew type for EMT or
threaded types of couping for IMC and RMC, No other couplings are Intended to be used unless noted in the specific system . For exampile, 2
compression coupling & not intended to be used in place of 3 steel setscrew coupling for EMT uniess otherwise specified in the system, If IMC or
AMC = substituted where EMT s specified, the raceway should be connected together with threaded types of couplings.

If 3 box, conduit body, supports (Such as 3 grip), splice or other components are tested, It i noted in the system. Otherwise, the hourty fire Rtng
applies ondy to continuous lengths of cabie and/or raceway with couplings passing compietaly through a fire zone and terminating a minimum of 12
nches beyond the fire-rated wall or floor bounding the fire zone. For systems instalied in 2 raceway, ANSL/NFPA 70, "National Electrical

Code® (NEC), requires not more than 360 degroes of bends without a pull point (such as conduit bodies or baxes). Therefore, far most practical
nstaliations, a conduit body or a box will be required. [tems such as concuit bodwes and boxes, If found acceptabie, are descrided in the system
Since boxes are tested with a single raceway, each individual raceway should have an Independent box used for pudl points or spices. If a spice &
tested, it s also described in the system. Boxes should be sized per the method described o the NEC

Te supports are an impartant part of the 5y s and each individual system has specific suppart requirements. The maximum distance betweon
the suppons & descrided In the Inavicual nd are not intended to be exceeded even If an akemate raceway Is used. For example, It S-feet
SPACing Detween suppons s specified for EMT, this same support distance should be usec wikth any other raceway (IMC, RMC, etc.), uniess stated
otherwise o the system or 2 lesser support spa = specified in the NEC. The type of support and the distance between the steel supports is
unigue to that speclic system and is for all sizes/types of cable andyor condult/raceway uniess otherwise noted In a specific system. Spacing of the
tray support should also be the same as the ACEwWAY SUPPOrt SPACIing uniess otherwise noted.

The support requirements are for both the horizontal and vertcal configuration uniess otherwise noted In 3 specific system., The supports for both
the vertical or hortzontal configuration are intended to be the support to the cable/conductor, Cable instailed in a vertical raccway & not supported
by the oceway. This is in contrast to ML or ML cable, where 2 support on the cutside of the cable also supports the conductors. The abdity of cable
to support the equivaient cable waight of the maximum distance detween cabie supports without breaking the conductor, and
compatibility/mechanical considerations of the cabie support mechanizm may be nvestigated in the test by simulating the weight of the vertical
cable run. When 5o investigated, the maximum vertical distance tested and the cable support mechanism {s) are detailed In the system.

Compatiddity of materials used in fire-rated systems IS also 3 concern. Some materials can provide carbon residue that |s conductive, or conductive
gases that can cause premature fabure. A dedicated raceway & the reguired configumtion uniess otherwise noted In the system {such as the option
of bare ground wires or iInsuiated ground wires). The bare or insulted ground wire may be of spedal manufacture to be compatidie with the
system. The system will specity the manwfacturer of an allowable ground wire. If not specified, the ground should de the same as the fire-rated
wire described in the system. Use of any other ground wire viciates the system fire rating. For exampie, THHN ground wire is not intenced to be
used with a fire-rated system unless specified in the system. If a puling lubricant has boan tested with the system, £ will be S0 noted in the
system

These systems are intended to be Instalied in accordance with ail provisions of the NEC and as amended by the detads of each individsal system
{such as type Of supports and cistance batween supporis),




UL 2196 2-hours Circuit Integrity test

Environment: Large scale wall oven (14 x 15 x 3)
Temperature Profile: Slow Rise Follows ASTM E119
1000°F @ 5 minutes

1850°F @ 2 hout
Cable are energized at application voltage
120V or 480V light bulbs set up

Water impact test after fire test



Time/Temperature Curve UL 2196




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
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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



2, Conduit** — 1/2 in. diameter min trade size steel such as rigid metal conduit (RMC), intermediate
retal conduit (IMT) or electrical metallic tubing (EMT). May also use Listed flexible steel conduit not to
exceed 6 ft. in length.

20, Conduit Coupling®** — Threaded steel coupling or electrical metallic tubing fitting-coupling, steel set
screw type or steel compression type.,

2B, Pull Box** — (Optional Mot Shown) - Steel pull box, Cable(s) to be installed with offset,

2C, Conduit Body** — (Optional Not Shown) - Steel conduit body,

2D, Pulling Lubricants — (QOptional Mot Shown) Polywater "1, LZ, LZW, may be used with cables listed in
this system. Polywater Dyna Blue, Ideal vellow 77 mayv be used with cables installed in min, 344 in, EMT

conduit,
2E. Seal — (Mot Shown) Optional seal may be installed per the manufacturer's instructions,

3. Fire Resistive Cables* — QOne or more 14 W3S min, single conductor Type RHHARHW /RHW -2 cables |

30, Splice** — (QOptional Mot Shown) & taped field splice in a MEMA type 1 enclosure, min, dimensions &-
1/4 by 6-1/4 by 4-1/4 in., to be installed in accordance with manufacturer's installation instructions, The
conduit size is to be min, 152 in.

#s an alternate, a terminal block field splice in a NEMA type 1 enclosure, min. dimensions 8§-1/4 by 6-1/4
by 4-1/4 in., to be installed in accordance with the manufacturer's installation instructions, The splice may
be installed with optional with optional SR tape. The conduit size is to be min, 354 in.




UL 2196 Fire Test

m Systems that require a raceway are tested with the
minimum raceway diameter and the minimum
raceway type with their respective coupling(s).

m 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) 1s
specified.



UL 2196 Test Using RMC
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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
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UL Response

Sent to all manufacturers on June 12, 2012 (10 months)
Citation from letter:

UL has learned of a compatibility issue when Classified Fire-resistive Cables are used in Electrical
ircuit Protective Systems where zinc is used as an interior coating in steel conduits, raceways and
other system components. Specifically, at high temperatures a zinc coating may interact with copper

onductors creating a brass alloy that melts at a lower temperature than copper conductors alone,
hereby affecting the integrity of the electrical system. Consequently, the combination of certain Fire-

resistive Cables as described in specific Electrical Circuit Protective Systems may not comply with UL
2196 in the presence of zinc. Therefore, UL is taking immediate action to revise all Electrical Circuit
Protective System designs to indicate that system components that come into contact with the fire-
resistive cable are to contain an interior coating free of zinc unless the designs have been so tested.




UL Statement 9/12/2012
Suspends all cable listings to UL 2196

m Fire Resistive, Fire Resistant and Circuit Integrity Cables

m 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-8139, 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-8139.
Consequently, UL and ULC will not be able to offer certification to
the currently existing program related to these standards.

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

m UL Classified Fire Resistive Cable (FHJR)
m ULC Listed Fire Resistant Cable (FHJRC)
m UL Listed cable with "-CI" suffix (Circuit Integrity)



Where do we go from here

m UL has an Interim Test Program

m Only 2 cable
= MI Cable —

s have been approved
System 1850 — 2 hours

= MC Cable — System 120 — 1 hour

B Testing in raceways will be more difficult

because of al

| the different variables

m CI Cable will

| have limited application unless

tested as a sytem



Questions



