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SECTION 1.0
SYNOPSIS:

The purpose of this test is to demonstrate the ability of Darmatt KM fire barrier system to protect various
electrical raceway assemolies for one (1) hour fire resistance in accordance with the performance
requirements of GL 86-10 (Final Draft) and the ASTM E-119 time/temperature curve.

The fire test will be conducted at Favordale Laboratories (U.K.) using a prototype specimen which
represents a composite of Commonwealth Edison’s LaSalle County Station, Units 1 and 2 worst case
conditions for where this material/design is intended to be installed. After the conclusion of the one hour
fire test, the prototype specimen will be subjected to a hose stream test in accordance with GL 86-10
requirements,

The general configuration of the specimen consists of a single horizontal run of 4” x 30" wide solid back
steel cable tray which in plan view resembles a “L” shape. One leg of the "L" will represent a cable tray
which runs parallel with the comer of a wall/ceiling (cable tray within 1" of the wall and 12" of the
ceiling). In this example, the wall and ceiling form two surfaces of the protective envelop while the
remaining two sides will consist of Darmatt KM1. The other leg of the “L” shape will represent the 4“
x 30” wide cable tray in a free open space whereas the tray will be protected on all four sides with the
Darmatt material.  Included with the tray specimen are various hangers, penetrating conduit (both
protected and unprotected), and a junction box. The cable trays will be empty with the exception of a
bare ground cable.

This configuration (see attached drawings) was chosen since it represents or exceeds the worst case
bounding conditions found at LaSalle. These conditions are as follows:

i) Cable Tray Sizes: The LaSalle trays to be protected consist of both 6" x 30" and 4" x 30" wide
solid back steel cable trays. The test will use a 4" x 30" tray section since it represents a smaller
heat mass than a 6" tall tray and therefore a more severe condition. Further, 30" wide trays were
chosen for the test in order to demonstrate the Darmatt KM1 material’s ability to span trays up
to and including 30" wide for the duration of a one hour ASTM E-119 fire,

In respect to representative conditions in relation 10 heat mass, the cable tray test specimens will
not contain any cable except for a bare copper ground. One of 1 _bjectives of this test is to
qualify the smallest possible heat mass for 30" wide raceways (to demonstrate worst case
conditions), to bound and qualify larger heat masses (i.e., irays which can contain any number
of cables) in the field.

In further regard to heat masses, it should be noted that existing field conditions exhibit raceway
and cable asserublies that are completely and/or partially wrapped with TSI's Thermo-Lag material
in varying thicknesses (and in some instances, sections of the raceways may be completely bare).
It 1s also the purpose of this test to qualify the use of the Darmatt KM1 material as a "stand-alone
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product” without relying on any portion of the test assembly being first covered with the Thermo-
Lag product as supplemental protection. The intent here is 10 qualify actual field conditions where
this system will be installed over raceway and cable assemblies that are either completely or
partially wrapped with the Thermo-Lag material (as well as raceways without any Thermo-Lag
wrap).

Since Thermo-Lag will not be incorporated as a component of the test specimen, the resulting heat
mass to be qualified is significantly reduced and therefore is, as a minimum, equal to/more severe
condition than cases found at LaSalle where partial/complete Thermo-Lag wraps are already
installed. Heat masses to be demonstrated in the test are even further minimized since raceways
without Thermo-Lag result in smaller overall specimens (for example, if a 30" x 4" tray was
hypothetically first covered with 1" of Thermo-Lag, the resulting tray specimen would have a
cross-sectional area of 192 square inches (32" x 6”] as opposed to 120 square inches [30” x 47]
for the same size tray without Thermo-Lag). In regard to the reduction in width of the test
specimen mentioned herein (actual field trays can be up to 32" [+] when wrapped with Thermo-
Lag as opposed to 30" wide tray specimens proposed for this test), the distance between the side
rails of the cable tray (the points of the tray that eventually support the Darmatt material and its
joints) remains the same (30 whether the tray is or is not first wrapped with Thermo-Lag) and
therefore does not impact the iest.

In regard 1o joints in the Darmatt system (where one section of material butts up against an
adjoining piece) it has been determined that horizontal joints pose a more severe testing
condition than vertical joints for qualification purposes. This thinking follows precedence
established for performing fire testing for other applications (i.e., ASTM E-119 and related
standards recognize that horizontal test specimen surfaces are a more severe condition to test than
vertical surfaces). In this instance, gravity may also tend to work more against horizontal joints
(which might tend to sag and pull apart) as opposed to vertical joint (which may benefit from
being pulled together by being held slightly in tension). The test will demonstrate (at a minimum)
joints in the Darmatt system that are approximaiely 32 long. Additionally, one long joint (in the
Darmatt system) will be tested on a vertical side of the test specimen (size and location to be
determined during test fabrication/installation.

Fire barrier envele, . using a ceiling and wall as part of the envelop: In the case where this
configuration occuis in the field, two trays run together (one over the top of another) and

wili be enclosed in the same Darmatt envelop (and not wrapped individually). Rather than
demonstrate the larger heat mass (two trays in the same envelop), only one trey will utilized in
the test to qualify this condition.

Cable Loading: No cables will be used in the fire test in order to demonstrate the smallest heat
mass possible in order to qualify cable trays, conduits, and junction boxes that can have any
number of cables.
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Four-sided cable tray fire barrier envelop: A four-sided Darmatt KM1 envelop installed over
a single 4" x 30" wide cable tray will be demonstrated in the test in order to qualify four-sided
envelops for both single or multiple cable trays up to and including 30" wide. The single test tray
is intended to demonstrate the smallest heat mass to be experienced in actual field installations
at LaSalle (LaSalle has cases where both single and multiple trays will be enclosed in the same
envelop).

In accordance with the test drawings, one end of this raceway assembly will terminate at a fumace
wall. In this case, the tray will not penetrate through the wall. Rather, three (3) 4" diameter
cast/core bored round openings through the furnace wall will be positioned immediately above the
tray to represent field conditions where cables enter (drop into) the tray from sleeves embedded
in an abutting wall. This test feature will be smaller than the actual field condition and hence
represents a more severe case in respect to heat mass.

The ground cable used in this tray as well as some of the instrumentation will exit through one
of the round test openings. All of these openings will be filled with approximately 6-8” of
ceramic fiber and/or blanket for the test.

Penetrations to the envelops: In both cases of two and four-side envelop test specimens,
penetrations through the envelop fire barriers will be demonstrate. The two-sided envelop will
be penetrated by a single cable tray (which uses the four-sided wrap), hangers, and conduit. The
four-sided fire barmer wrap will be penetrated by an intervening junction box, conduit, hangers
and small I-beam column.

Conduits: The test will demonstrate both wrapped (for their entire length) conduits locatea both
in free air as well as against a concrete wall. Also pr etrating conduits (to the envelops) will also
be used to demonstrate intervening non-vital condi .s which are wrapped only a short distance
from fire barrier envelop for heat sink purposes. In all cases empty %" diameter conduits will
be used in order to demonstrate the most sevei. conduit heat mass in order to qualify all other
field conduit conditions. All conduits used in the test will be %" diameter rigid steel/IMT
conduits.

Additional conduit qualifications for the Darmatt material will be provided (if needed) from other
tests already performed by Darchem for this installation

Free-Air Cable Drop: A single cable air drop (against a wall) occurs in the field which will be
represented in the test by utilizing a small copper ground dropping from a conduit into a cable
truy as shown in the attached drawings.

Junction Box: An intervening 12“ x 12“ junction box will be demonstrated in the test. Although
this box is not part of the electrical systems to be protected by the intended fire
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barrier in the field, it will be totally enclosed in its own envelop during field installation
because of its location as an intervening item. Temperature data will be collected for this
item during the test as supplemental information which can be used for qualifying junction

boxes.

9.) Hangers: Unistrut hangers will be demonstrated in the test. The test hangers will be wrapped
with the Darmatt material up to the slab ceiling/wall in order to demonstrate anticipated field
installations. Note: like the other raceway items being tested, field hangers are either
completely or partially covered with Thermo-Lag (or bare). It is the intent of the test to
demonstrate bare hangers as a worst case condition (smailest heat mass) that would later
qualify hangers initially covered with Thermo-Lag in the field.

SECTION 2.0
TEST SLAL:

The test will utilize a non-conventional slab/furnace arrangement which consists of a “L"-shaped
concrete slab which mates to an insulated steel bulkhead, jurnace to form a nominal 12° x 7
rectangular box. The concrete slab portion of this arrangement basically forms the ceiling over the
“L” shaped cable tray test specimen. In accordance with the attached drawings, two short concrete
wall sections will drop from the horizontal slab in order to demonstrate a point of attachment for the
two-sided envelop fire barrier as well as an exit penetration for the cable tray/ground cable and

instrumentation,

At the option of the test laboratory, the concrete portion of the specimen may consist of commercially
available precast slabs provided nominal assurance can be provided that the exposed surface of the
concrete will spall in a similar manner as the concrete used in the field. The intent is to use a
concrete that will spall when exposed to fire in order to demonstrite a wors! case condition at the
interface where the Darmatt material is anchored to the concrete wall and ceiling.

The concrete portion of tae test assembly will be structurally supported as permanent, non-moving
elements. Again, the test is designed so that the furnace will be removed from the test slab/specimen
at the conclusion of the fire test as opposed to removing the slab from the furnace.

SECTION 3.0
ITEMS TO BE PROTECTED:

The following is a description of the items to be used as raceway elements for the fire test:

1) Cable Tray: 4" x 30" solid back steel tray. It the tray is not supplied by LaSalle (as a
specific plant item), then trays may be fabricated using 16 ga. sht. metal

A CORPORATION OF THE TRANSCO GROUP
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2.) Conduit:
3) Junction Box:

4.) Hange.

5.) Anchors:
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side rails and bottom (bottom of tray may be ribbed %" high 2 apart and may
be tack welded to side rails)

%" rigid steel/IMT. Use steel couplings, connectcrs and straps.

12°x 12° x 3” If b ot supplied by LaSalle (as a specific plant item), then
box may be fabricat=. ' 18 gauge sheet metal with removable lid.

Lid will be either held in place with eight #8-32 or %-20 screws/nuts
approximately 6” apart along perimeter of box. The Darmatt material used for
covering this item will be equipped with buckles (for closing) to simulate
anticipated field conditions.

Hangers will be Unistrut (or comparable) to match smallest size used in LaSalle’s
Diesel Generator Corridors for the raceways where this system will later be
installed.

Conduit straps and junction box may be held in place with 1/4” (or 3/16") & 2Va"
Tapcon Fasteners (or similar),

Note: Miscellaneous hardware items for connecting and assembling trays, hangers, etc. will be
representative of field conditions. An accurate description of specimen fabrication shall be identified in
the final test report (as verified by Quality Control [QC]). Hardware substitutions are permitted provided
substitute materials (etc.) do not increase the heat mass of the specimen.

SECTION 4.0

FIRE BARRIER MATERIAL INSTALLATION:

The Darmatt KM1 material shall be installed in accordance with the manufacturer's instructions.
If complete written instructions are not available at the time of installation, then QC personnel shall
document/verify step-by-step methods used for installation.

Materials used for this test shall be purchased, received, and installed in accordance with latest approved
revision of Transco Products Inc.s Quality Assurance Program and applicable procedures.
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SECTION 50

Thermocouples shall be mounted to the specimen to gather temperature data for the duration of the fire
test. At a minimum, temperatures shall be documented at five minute intervals for the first two hours of
the test and then at ten minute increments for the remaining hour. Thermocouple placement (quantity and
locations) shall be as specified in GL 86-10 as follows:

“ .. Conduits - The temperature rise on the unexposed surface of a fire barrier system installed
on a conduit shall be measured by placing the thermocouples every 152 mm (6 - inches) on the
exterior conduit surface, between the conduit and the unexposed surface of the fire barrier
nmaterial. The thermocouples shall be attached to the exterior conduit surface located opposite of
the test deck and closest to the fumace fire source. The internal raceway temperatures shall be
measured by a stranded AWG 8 bare copper conductor routed through the entire length of the
conduit system with thermocouples installed every 152 mm (6-inches) along the length of the
copper conductor. Thermocouples shall also be placed immediately adjacent to all structural
members, supports, and barrier penetrations.

Cable Trays - The temperature rise on the unexpos © surface of a fire barrier system installed
on a cable tray shall be measured by placing the thermocouples on the exterior surface of the tay
side rails between the cable tray side rail and the fire barrier material.

Internal raceway temperatures shall be measured by a stranded AWG 8 bare copper conductor
routed on the t¢ ) of the cable tray rungs along the entire length and down the longitudinal center
of the cable tray run with thermocouples installed every 152 mm (6-inches) along the length of
the copper conductor. Thermocouples shall pe placed immediately adjacent to all structural
members, supports, and barrier penetrations.

Junction Boxes (JB) - The temperature rise on the unexposed surface of a fire barrier system
installed on junction boxes shall be measured by placing thermocouples on either the inside or the
outside of each JB surface. Each JB surface or face shall have a minimum of one thermocouple,
Jocated at its geometric center. In addition, one thermocouple shall be installed for every one
square foot of JB surfuce zrea. These thermocouples shall be located at the geometric centers of
the one square foot areas. At least one thermocouple shall also be placed within 25 mm (1-inch)
of each penetration connectorfinterface.

Airdrops - The intemal airdrop temperature shall be measured by a stranded AWG 8 bare copper
conductor routed inside and along the entire length of the airdrop system with thermocoupies
installed every 152 mm (6-inches) along the length of the copper conductor. The copper’
conductor shall be in close proximity with the unexposed surface of the fire barrier material.
Thermocouples shall also be placed immediately adjacent to all supports and penetrations. ... v

' Generic Letter 86-10 Final Draft

A CORPORATION OF THE TRANSCO GROUF



e

Transco Products Inc.

Test Procedure No. TR-213
Revision: |

Date: 03/21/94

Page: 9 of 13

TRANSCO PRODUCTS INC.

All specimen temperatures shall be monitored using 24 gauge Type K Chromel-alumel thermocouples
(special limits of error £1.1°C). Thermojunctions of all specimen thermocouples shall be electrically
welded. All thermocouple wire shall be supplied with certifications of purity, accuracy, and calibration.

Furnace atmosphere thermocouples shall be placed 12 below the furnace deck/slab as well as 12" away
from representative elements of the test specimen in accordance with ASTM E-119 requirements (as
applicable). Additional fumace atmosphere thermocouples may be employed at the laboratories discretion
to supplement data acquisition in areas where furace atmosphere thermocouples can not be mounted to
satisfy ASTM E-119 requirements because of the specimen’s configuration, et cetera,

The installation and location of each uniquely identified thermocouple (for both the specimen and fumace)
shall be mapped and verified (measured) by Quality Control. Verification may be performed as hand
written notes and shall become part of the permanent records of the test. Also, all thermocouple
certifications shall also become a permanent record of the test.

Note: In accordance with GL 86-10 requirements, “for the thermocouples installed on conduits, cable tray
side rails, and bare copper conductors, a +13 mm (&% inch) installation tolerance is acceptable”. Hence,
this tolerance shall be considered acceptable for use in this test. The tolerance is considered to be from
the point of individual thermocouple placement and not compounded from one thermocouple to the next
(i.e., all thermocouples can not be 6%" from each other but rather must be 12" from the measured 6“
{minimum)] mark on the item being monitored).

SECTION 6.0
FIRE TEST:

The fire test shall be conducted in accordance with the ASTM E-119 time/temperature curve (and
temperature tolerance) for one (1) hour. As a minimum, temperature data provided by both furmace and
specimen thermocouples shall be monitored and documented in 5 minute intervals. The laboratory shall
verify and document the fumnace draft (pressure) experienced during the test.

The laboratory shall also document visual specimen performance (i e., smoke, et cetera) and occurrences
for the duration of the test.

A CORPORATION OF THE TRANSCO GROUP
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SECTION 7.0
HOSE STREAM TEST:

After the conclusion of the one (1) hour fire test, the specimen shall be subjected to a minimum of one
of the following hose stream tests (as identified in GL 86-10):

(a.) “The stream applied at random to all exposed surfaces of the test specimen through a 6.4
cm (2V-inch) national standard playpipe with a 2.9 em (1%-inch) orifice at a pressure of
207 kPa (30 psi) at a distance of 6.1 meters (20 feet) from the specimen, (Duration of the
hose st:eam appiication - 1 minute for a i-hour barrier and 2%2 minutes for a 3-hour
barrier), or"

b) “The stream applied at -andom to all exposed surfaces of the test specimen through a 3.8
em (1%-inch) fog nozzle set at a discharge angle of 30 degrees with a nozzle pressure of
517 kPa (75 psi) and 2 mirimum discharge of 284 Ipm (75 gpm) with the tip of the
nozzle at a maximum of 1.5 meters (5 feet) from the test specimen. (Duration of the hose
stream application - § minutes for both 1-hour and 3-hour barriers); or*?

(c.) “The stream applied at random to all exposed surfaces of the test specimen through 3 8
em (1%-inch) fog nozzle set at a discharge angle of 15 degrees with a nozzle pressure of
517 kPa (75 psi) and a minimum discharge of 284 1pm (75 gpm) with the tip of the
nozzle at @ maximum of 3 meters (10 feet) from the test specimen. (Duration of the hose
stream application - 5 minutes for both 1-hour and 3-hour barriers,)"?

The order of preference for conducting one, or more of the above hose stream tests is (by item letter) is
“c”, "b", and then “a”. QC shall verify and document quantitative data/compliance with requirements
(i.e., type of hose stream, distance, time, et cetera) employed in each hose stream test.

*: Generic Letter 86-10 Final Draft
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