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SECTION |
GENERAL DESCRIPTION

1.0 INTRODUCTION

This section describes the THERMO-LAG 330 Fire Barrier System end its
material components. The System is comprised of THERMO-LAG Stress Skin
Type 330-69 and THERMO-LAG 330-1 Subliming Materiel. The System mey be
instelled es Prefabricated Panels, Preshaped Conduit Sections, THERMO-LAG

330-660 Flexi-Blanket or by trowel methods. It is used in nucleer power
plents to protect cable trays, conduit, cable drops (cables in free space),

junction boxes end structurs! supports and hangers. THERMO-LAG 330-660
Flexi-Blanket {s used in the protection of flex conduit and cable drops.

20  EIRE BARRIER DESIGNS

The designs of the THERMO-LAG 330 Fire Barrier System heve applications in
nuciear power generating installetions. The designs are:

A. Prefabricated Panel Design
B. Preshaped Conduit Section Design
C. Flexi-Blenket Design

Eech of these besic designs heve been approved for instaellation in nuclear
plent facilities by the American Nuclear Insurers end ere installed in @
number of plants accepted for operationel licensing by the Nuclear Regulatory
Commission.

1-1



The material components of A and B are identical. Esch f the two (2) designs
ere comprised of THERMO-LAG Stress Skin Type 330-69 and THERMO-LAG
330-1 Subliming Materiel. The designs are efther prefebricated or preformed
ot the factory

The material components of (C) Design is e subliming high temperature, hest
blocking, flexible thermal barrier reinforced on both sides with o low density
fiberglass cloth, further implemented by a heat blocking thermal cataiyzer.
This design is prefabricated or preformed at the factory.

2.1 ref Panel

The Prefabricated Panel Design is fabricated and instelled at the jobsite from
THERMO-LAG 330-1 Prefabricated Panels. This installation involves cutting
the number of sections required to form the Fire Barrier fiom the
THERMO-LAG Prefabricated Psnels and then mounting the sections on the
entity to be protected using .020" minimum X 500" minimum stainiess steel
bending. The assembly is completed by filling in the scored arees and joints
with THERMO-LAG 330~ 1 Subliming Material-Trowel Grade. The Prefabricated
Panel Design lends itself to installations in the nuclear power generating
industry end is used to protect cable trays, cable drops (cables in free space),
conduit, junction boxes, structurs! supports end hengers. This design is
preferred over slternative spray application designs in most nuclear power
plant instellations because it eliminetes the overspray protection
requirements of the direct spray-on method.

22 Preshaped Conduit Section Design

The Preshaped Conduit Section Design is shipped to the jobsite ready for
installetion. Instailetion involves mounting the preshaped conduit sections
on the conduit or cable drops to form cylindrical sections around the conduit
or cable drop, and then fastening the sections together with .020" minimum X
500" minimum steinless steel banding material. The precoeting of the
sections prior to installetion end the filling in of gaps or openings at the
edges or joints of the essembled sections is sccomplished using THERMO-LAG
330-1 Subliming Materiel-Trowel Grede, as required.



The Preshaped Conduit Section Design is used in the nucleer power genersting
industry to protect conduit, cable drops and instrumentation tubing. As with
the Prefebricated Pane! Design, this design is also preferred over alternative
sproy application designs in most nuciear power plant installations because

it eliminates the oversprsy protection requirements of direct sproy-on
methods.

23 lexi~ ign

The THERMO-LAG 330-660 Flexi-Blanket Thermel Barrier is a subliming, high
temperature, hest blocking, flexible thermal barrier. It is reinforced on both
sides with a low density fiberglass cioth, further implemented by & heat
biocking thermal catalyzer.

The one hour fire rated design of the THERMO-LAG 330-660 Flexi~Blanket
Thermal Barrier System is comprised on two (2) esch 0.250 inch nominel
thickness layers. The three hour fire rated design of the THERMO-LAG
330-660 Flexi-Blanket Therma! Berrier is comprised of five (5) esch 0.250
inch nominel thickness layers. THERMO-LAG Fire Retardant Adhesive is used
to seal the overiap seems of the Flexi-Blanket leyers and THERMO-LAG
330-660 Bulk Grode Material is used to fill all joints and openings.

3.0 HATERIAL COMPONENTS

The meterial components which are utilized in the verious designs of the
THERMO-LAG 330 Fire Barrier System are as follows:

.1 THERMO-LAG Stress Skin Type 330-69

This meterisl provides the strong mechenice! bese for the THERMO-LAG 330~ |
Subliming Meterial. It is comprised of o pretreated open weave, self
stiffened, steel mesh and is used to provide an enclosure over cable trays,
conduits and other items.

w2



3.2 THERMO-LAG 330-1 Subliming Material

This meterial provides the level of fire resistance specified for the
instalietion. It is & weater besed, subliming, thermally sctivated fire
resistive material which volatilizes at fixed temperstures, exhibits a volume
increase through the formation of & multi-cellular matrix, and blocks hest to
protect the substrate material to which it is applied.

This material will be supplied in & trowel grade consistency (THERMO-LAG
330-1 Subliming Meterial - Trowel Grade) which is suitable for troweling or
caulking type aepplications. It is used in the fabrication of Prefabricated
Panels and Preshaped or Preformed Sectinns.

3.3 bt Flexi- T 1

This is @ subliming, high temperature, heat biocking, flexible, thermal barrier
It is reinforced on both sides with a low density, fiberglass cloth, further
implemented by & heat blocking thermal catalyzer. This material is epplied in
the required thickness to provide the specificd level of fire resistance.

34 Banding

The banding material for atteching the THERMO-LAG 330 Fire Barrier System,
8s tested is .020" minimum X 500" minimum stainless steel bending. The 18
gouge minimum stendard stainless steel wire can be used to install
THERMO-LAG 300-600 Flexi-Blanket Thermai Barrier.

A required on site quelity control procedure is shown in Section (11
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SECTION |
GENERAL DESCRIPTION

1.0 INTRODUCTION

This section describes the THERMO-LAG 330 Fire Barrier System end its
material components. The System is comprised of THERMO-LAG Stress Skin
Type 330-69 and THERMO-LAG 330-1 Subliming Material. The System moy be
installed as Prefabricated Pane's, Preshaped Conduit Sections, THERMO-LAG
330-660 Flexi-Blanket or by trowel methods. It is used in nucleer power
plents to protect cable trays, conduit, cable drops (cables in free space),
junction boxes end structurel supports and hangers. THERMO-LAG 330-660
Flexi-Blanket is used in the protection of flex conduit and cable drops.

20 EIRE BARRIER DESIGNS

The designs of the THERMO-LAG 330 Fire Barrier System heve applications in
nuclear power generating installstions. The designs are:

A. Prefabricated Panel Design
B. Preshaped Conduit Section Design
C. Flexi-Blanket Design

Each of these basic designs have been approved for instelletion in nuclear
pient facilities by the Americen Nuclear Insurers end are installed in

number of plants accepted for operational licensing by the Nucleer Regulatory
Commission.
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The materiai componants of A end B are identical. Eech 3 the two (2) designs
ore comprised of THERMO-LAG Stress Skin Type 330-69 anc THERMO-LAG

330-1 Subliming Material. The designs ere either prefebricated or preformed
ot the factory.

The material components of (C) Design is & subliming high temperature, hest
blocking, flexible thermal barrier reinforced on both sides with a low density
fiberglass cloth, further implemented by a hest blocking thermal catalyzer.
This design is prefabricated or preformed at the factory.

2.1 Prefabricated Panel Design

The Prefabricated Panel Design is fabricated and installed at the jobsite from
THERMO-LAG 330-1 Prefabricated Panels. This installation involves cutting
the number of sections required to form the Fire Barrier from the
THERMO-LAG Prefabricated Panels and then mounting the sections on the
entity to be protected using .020" minimum X 500" minimum stainiess steel
banding. The assembly is completed by filling in the scored arees and joints
with THERMO-LAG 330-1 Subliming Material-Trowel Grade. The Prefabricated
Panel Design lends itself to installetions in the nuclear power genersting
industry end is used to protect cable trays, ceble drops (cables in free spece),
conduit, junction boxes, structural supports and hengers. This design is
preferred over alternative Spray epplication designs in most nuclear power

plant instullations becouse it eliminates  the overspray protection
requirements of the direct spray-on method.

22 Presheped Conduit Section Design

The Preshaped Conduit Section Design is shipped to the jobsite ready for
installation. Instailation invoives mounting the preshaped conduit sections
on the conduit or cable drops to form cylindrical sections around the conduit
or cable drop, and then festening the sections together with .020" minimum X
500" minimum stainiess stee] banding material. The precoating of the
sections prior to installation and the filling in of gops or openings at the

edges or joints of the essembled sections is accomplished using THERMO-LAG
330-1 Subliming Meteriai-Trowel Grode, as required.




The Preshaped Conduit Section Design is used in the nuclesr power generating
industry to protect conduit, cable drops end instrumentetion tubing. As with
the Prefabricated Panel Design, this design is also preferred over alternative
spray applicetion designs in most nuclear power plant installations because

it eliminates the overspray protection requirements of direct spray-on
methods.

23 lexi- ]

The THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier is 8 subliming, high
temperature, heat blocking, flexible thermal barrier. It is reinforced on both
sides with e low density fiberglass cloth, further implemented by a heat
blocking thermal catalyzer.

The one hour fire rated design of the THERMO-LAG 330-660 Flexi-Blenket
Thermal Barrier System is comprised on two (2) esch 0.250 inch nominal
thickness leyers. The three hour fire rated design of the THERMO-LAG
330-660 Flexi-Blanket Thermal Barrier is comprised of five (5) esch 0.250
inch nominel thickness layers. THERMO-LAG Fire Retardent Adhesive is used
to seal the overlep seams of the Flexi-Blanket layers ond THERMO-LAG
330~660 Bulk Grede Material is used to fill all joints and openings.

30  HATERIAL CCMPONENTS

The meterial components which are utilized in the various designs of the
THERMO-LAG 330 Fire Barrier System are as follows:

31 THERMO-LAG Stress Skin Type 330-69

This material provides the strong mechanicel base for the THERMO-LAG 330-1
Subliming Material. It f{s comprised of e pretreeted open weave, self
stiffened, steel mesh and is used to provide an enclosure over cable trays,
conduits and other items.

1-3



3.2 THERMO-LAG 330-1 2ubliming Material

This material provides the level of fire resistance specified for the

installetion. It is @ weter based, subliming, thermally ectivated fire
resistive material which voletilizes ot fixed temperatures, exhibits & volume
Increase through the formation of o multi-celiular matrix, and blocks heat to
protect the substrate material to which it is applied

This material will be supplied in & trowe! grade consistency (THERMO-LAG
330~1 Subliming Material - Trowel Grade) which is suitable for troweling or

caulking type applications. It is used in the febrication of Prefabricated
Panels and Preshaped or Preformed Sections.

3.3 THERMO-LAG 330-660 Flexi-Blanket Thermal Barrier

This is o subliming, high temperature
It is reinforced on both sides with

impiemented by & heat blockmg the
the required thickness to provide t

, heat blocking, flexible, thermal barrier
@ low density, fiberglass cloth, further
rmei catslyzer. This material is epplied in
he specifiod level of fire resistance

3.4 fanding

The bending material for attaching the THERMO-LA
es tested is .020" minimum X 500" minimum
geuge minimum stenderd stainless steel
THERMO-LAG 300-600 Flexi-Blenket

G 330 Fire Berrier System,
steinless steel banding. The 18

wire cen be used to install
Thermal Barrier

A required on site quelity control procedure is shown in Section ({i




A Structural steel supports forming 8 pert or supporting the
THERMO-LAG 330 fire barrier system, structures and components
contained therein which are important to safe shutdown should be
proterted to provide fire resistance equivelent to that required
by the barrier.

B. To prevent heet transfer into the fire barrier system all

penetrations (i.e. secondary supports, electrical or seismic) into
the fire barrier system, shouid be fire protected to the same level
of fire resistance es the racewey for a distence of at leest 18 in
minimum as meesured from the cuter surface of the fire barrier;
covering all continuous paths. (A fire test report regarding the
eighteen inch (18°) minimum fire protection requirement is
presented in TSI's Technical Note 84-12-181 - See Attachment 1).
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SECTION 11
INSTALLATION PROCEDURES
This section sets farth the sequentiel steps involved in the installation of the

THERMO-LAG 330 Fire Barrier System to cable trays, conduit, ceble drops,
junction Uoxes, structurei supports and hangers.

1.0 - ION PRACT!

.1 Qualificotion of Contractor

The application shall be performed by & quelified contractor who has hed prior
training in appiying the materials and who has the equipment required to
perform the application.

12 Safety Precoytions

On site sefety standards to apply - reference Thermal Science, Inc. Materisl
Sefety Dats Sheets. (See Section IV),

1.3 Delivery

The THERMO~LAG 330 Fire Barrier System materials shall be delivered to the
jobsite on pellets or in original containers which show the product neme,

color, name of the manufecturer, and in case of bulk meterial, the expiration
date.



14 Slorge

The THERMO-LAG 330 Fire Barrier System materials shall be stored off the

ground when not in use in totally eclosed and westher protected areas
provided for this purpose.

The Prafebricated Panels, Preshaped Conduit Sections and Flexi-Blanket do

not require any temperature protection. THERMO-LAG 330-1 Trowel Grade and
330-660 Buik Grade material shail be protected ageinst freezing end from
temperatures esbove 100F.

20 EREFADRICATED PANEL READY ACCESS DESIGNS FOR CABLE TRAYS

installation of the Prefabricated Panei Ready Access Design to cable trays
invoives cutting the number of sections required to form the Fire Barrier
from one or three hour fire rated THERMO-LAG Prefabricated Panels, end then
mounting the sections on the cabie tray to be protected using .020" minimum
X 500" minimum stainless steel bending. The sequential steps involved in
instailing this fire barrier design onto the cable trays are described in the
following peragrephs.

21 Instolletion of the One Hour Reedy Access Fire Barrier Design
21.1  Cut a piece of material large enough to form the bottom section from

& one hour reted Prefabricated Panel. The width of the bottom section
shell be equal to the sum of the bese and both flanges plus both sides
of the cable tray. The length of the bottom section shell not exceed

6.5 feet since longer sections are unwieldy and more difficult to
install.

2.1.2  Form e rectangular shaped bottom section by making two 90 degree
bends which provide for the side panels.

2-2



2.1.3  Cut 8 piece of material large enough to form the top section from s
one hour rated Prefabricated Panel. The width of the top section shall
be equal to the base plus both flanges of the cable troy, plus the
thickness of each of the two sides of the bottom rectanguler section.

2.1.4  Mount the rectanguler shaped bottom section on the cable tray using
020" minimum X 500" minimum stainless steel banding as shown in
Figure 1. Use @ minimum of two (2) bandings per section.

2.15  Attach the fiat top section to the installed bottom section using
020" minimum X 500" minimum stainless steel banding as shown in
Figure 2. The required maximum spacing between the banding shouid
not exceed 12 inches.

216 Attach sdditional top and bottom sections to g eviously instalied
sections by butt joining them together st their ends.

2.1.7  Complete the installation by filling in the edges and joints with
THERMO-LAG 330-1 Subliming Meterial - Trowe! Grade.

22 ] T A Fi ' i

221 Using three hour fire rated Prefabricated Panels, form and mount &
three hour reedy access Fire Barrier onto the cable trays following
the procedures previously described in Steps 2.1.1 through 2.1.7.

3.0 A IGN FOR !

installation of the Prefabricated Panel Design on & junction box involves
cutting sections of one or three hour fire reted THERMO-LAG Pref sbricated
Penel large enough to provide o rectanguler shepe around the junction box and
then mounting the sections onto the junction box, using .020" minimum X .500"
minimum stainless steel banding. The sequential steps involved in installing
the fire berrier design ere described in the following peregraphs.
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3.1

3.1.1

3.1.2

3.1.3

315

Instelletion of One Hour Firy Berrier Design
EQR A SURFACE MOUNTED JUNCTION BOX

Cut individual sections from a one hour fire rated Prefabricated Panel
large enough to form the top, front and bottom panels and when
necessary top and bottom flanges of the fire barrier assembly.

Ref. Figure 3.

when attached to wall score the Prefabricated Panel section to shape

the top, front and bottom panels and two flanges of the fire barrier
enclosure.

when atteched to wail form the top, front and bottom penels and top
and bottom flanges by making 90 degree bends.

Cut two sections from & one hour fire rated Prefabricated Panel for
the side penels cf the fire barrier enclosure. Cut holes for conduit
penetrations in the top, front and bottom penels as required and then
cut the penel or panels into two pieces to facilitate installation
sround the conduit. Mount the side panels on the instelled top,

front end bottom section enclosure using the .020" minimum x 500°
minimum steinless steel banding.

when stainless steel banding can be used around junction box

wall in all directions flanges attached to the wall need not be used.
Complete the instailation by filling all edges and joints with
THERMO-LAG 330-1 Subliming Material ~ Trowel Grade.
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3.1.7

3.18

3.19

32

321

FOR A JUNCTION BOX MOT SURFACE MOUNTED

Cut individuel sections from a one hour fire rated Prefabricated Penel
large enough to form the top, front and bottom panels of the fire
barrier assembly. The width of the section shall be equal to the
width of the junction box plus an edditional 1/4 inch to provide for
sufficient clearance when installed. The length shail be equai to the
sum of the top, front snd bottom of the junction box pilus an additional
1/2 inch to provide sufficient clearance when installed.

(Ref. Figure 4).

Cut unother section from & one hour fire rated Prefabricated Panel
large enough to form two sides and back of the fire barrier assembiy.
Cut holes for conduit penetrations in the side and back panels as
required and then cut the penel or panels into two pieces to facilitate
installation around the conduit.

Mount the fire barrier sections on the junction box and fasten
the two sections together using .020" minimum X 500" minimum
steinless steel banding.

Compiete the installation by filling ell eages and joints with
THERMO-LAG 330-1 Subliming Material ~ Trowel Grade.

Using & three hour fire rated Prefabricated Panel, form and mount s
three hour fire barrier enclosure on the junction box following the
procedures previously described in Steps 3.1.1 through 3.1.6 for
surface mounted Junction Box or in steps 3.1.7 through 3.1.9 for

8 Junction Box not surfeced mounted.

o
)
O



40

ERESHAPED CONDUIT SECTION DESIGN FOR CONDUIL

Installetion of the THERMO-LAG Preshaped Conduit Section Design on conduit,
involves mounting two of the semi-circuler prashaped conduit sections at o
time, and fastening them together using 020" minimum X 500" minimum
stainiess steel banding. The sequential steps involved in installing this

fire barrier design are described in the following paragraphs.

4.1

41,1

412

413

I 1l i i

Precoat the edges on one of the one hour fire rated THERMO-LAG
Preshaped Conduit sections with a one quarter to a one half inch bead
of THERMO-LAG 330-1 Subliming Material - Trowe! Grade.

Mount the coeted section and one other one hour fire rated section on
the conduit with the edges fiush with each other to form e cylindrical
section around the conduit. Fasten the two sections together

using .020" minimum X 500" minimum steinless steel banding
installed ot 12 inch intervals, maximum, es shown in Figure S

Apply a one querter to one helf inch bead of THERMO-LAG 330~1
Subliming Material - Trowel Grade to the end of the instailed section,
and atiech the next section meking sure that the ends are butted and
flush.

AS AN QPTION

Assemble two one hour Preshaped Conduit Sections on the conduit
without preappiication of the THERMO-LAG 330-1 Subliming Material-
Trowel Grade to the edges and end joints. After installation, fill in
all gaps or openings at the edges or joints with THERMO-LAG 330-1
Subliming Material - Trowel Grade.
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42 Installation of Three Hour Fire Barrier Design

421 Using the three hour fire rated THERMO-LAG Preshaped Conduit
Sections, install a three hour fire barrier on the conduit following the
procedures previously described in Steps 4.1.1 through 4.1.3.

AS AN OPTION

42.2 Using the three hour fire rated Preshaped Conduit Section, instail a

three hour fire barrier on conduit following the procedure described
in Step 4.1.4

5.0 ATEDP RE CON

Instalistion of the Prefabricated Panel Design on two (2) or more conduits
involved cutting and forming box sections from one hour or three hour fire
rated THERMO-LAG Prefabricated Panels, and then mounting the sections on
the conduits to be protected, using .020" minimum X 500" minimum stainless
steel banding . The sequentic! steps invoived in ‘nstallir.; this fire barrier
design are described in the following paragraphs.

5.1 Installation of One Hour Fire Barrier Design

S.1.1 Cut two equal sections from a one hour fire rated Prefabricated Panel
which are large enough to enclose the conduits. The width of each
section shell be equal to two times the outer diameter of the
conduits. The length shall not exceed 6.5 feet since longer sections
are unwieldy and more difficult to install.

2-12
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S.12

S13

813

S.1.6

5.2

321

6.0

Form the two sided bottom fire barrier section, with the Stress Skin
side facing inward, by making a 90 degree bend at tha middle of the
first section.

Form the two sided top fire . arrier section, with the Stress Skin side
fecing inwerd, by making & 90 degree bend at the middle of the first
section.

Mount the top and bottom fire barrier sections on the conduits to form
o box design and then fasten the two sections together, using .020"
minimum x 500" minimum stainless steel bending as shown in Figure
6.

Attach eddition top and bottom fire barrier sections to previously
installed sections by butt joining them together at their ends.

Complete the installation by filling in the edges and joints with
THERMO-LAG 330~1 Subliming Material - Trowe! Grade.

Instellotion of Three Hour Ready Access Fire Barrier Design

Using three hour fire rated Prefabricated Panels, form and mount s
three hour fire barrier on conduits following the procedure previously
described in Steps 5.1.1 through 5.1.6.

INTERFACES

Insteliation of cable tray and conduit interfaces with penetration seais,
walls, ceilings, and other raceways is accomplished using either
Prefabricated Panel or direct trowel on methods. Typicel installations using
these methods are briefly described and illustrated in the following
paregraphs.
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6.12

6.2

6.2.1

Cut and form & box shaped end flanged section from e one or three

hour rated Prefabricated Panel as is shown in Figures 7 end 8. The
minimum height of the flange shall be sufficient to cover the wall
opening and accommodate approved concrete fasteners.

Mount the four sided and flanged section, installed at 12 inch
intervals maximum between two fasteners and two per flange
minimum, on the ceble tray or conduit using approved concrete
fasteners to fasten the section to the concrete wall. The concrete
fasteners shall be site approved anchors of 1/4 inch diameter. All
concrete anchors must cenform to field construction procedures
FCP-103 for installation. FCP should be reviewed to ensure that
material will not be damaged. Use .020" minimum x 500" minimurmn
steinless steel banding instailed at 12 inch maximum intervais to
secure the four sided section.

lation of rT r Self ng Interf
it and il

Between Conduit ond @ Wall or Ceiling

Cut and form a three sided and flangec section from o cne or three
hour reted prefabricated panel as shown in F igures Sond 10. The
minimum height of the flange shall be sufficient to provide for the
concrete fasteners.

Mount the three sided and flanged section on the conduit using
spproved concrete fasteners to secure the section to the well or
ceiling. The festeners should be installed at 12 inch maximum
intervals with a minimum of 2 festeners per flange. The concrete
fasteners shall be site approved anchors of 1/4 inch diameter. Al
concrete anchors must conform to field construction procedures
FCP-103 for installation. FCP should be reviewed to ensure thet
material will not be demeged.
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623  Apply o coating of THERMO-LAG 330-1 Sutliming Material - Trowsl
Grade in & nominal dry film thickness of 1/2° = 0+ 1/8" for one
hour protection and 1° - 0 + 1/4" for three hour protection Lo the
edges and joints of the installed section using o trowel or stiff
bristle brush to fi11 in any geps or holes.

6.3

6.3.1  Install a one hour or three hour fire rated Prefabricated Penel
Ready Access Design on the cable tray following the instructions
given in Section 2.0 (Ref. Figure 11).

6.3.2  Install a one hour or three hour fire rated Presheped Conduit section
on @ conduit penetrating a cable tray fire barrier for & minimum
distence of eighteen inches frum the point of penetration in
accordance with Section |, 408

7.0

7.1 INTRODUCTION

This procedure sets forth the sequential staps involved in installing the one
or three hour fire rated designs of the THERMC-LAG 330-660 Flexi-Blanket
Thermal Berrier on fex corduit or cable drops.

12 [1ation Hour Fi i

instailation of the one hour fire rated design of the THERMO-LAG 330-660
Flexi-Blanket Thermal Barrier System on conduit, Mex conduit or cable drops
Is accomplished by using two (2) layers of the blanket or spirel wrep. Typical
instalisticns are briefly described end i1lustrated in the following peragrephs
(Ref Figure 12).

r
'
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it
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721

7211

7212

1213

72.14

T218

7217

Blonket Wrep Installeticn

Cut the first blanket wrap leyer from e sheet of THERMO-LAG
330-660 Flexi-Blanket Thermal Barrier meterial in the width
required to overlap the diameter of the fiex conduit or cable drops
by ot leest two (2) inches. The length of the first layer shall be
sufficient to enclose the total or e portion of the total length of the
flex conduit or cable drops.

wrep the first layer of the Flexi-Blanket material sround the flex
conduit or cable drops teking care to overiap the material by at
leest two (2) inches.

Secure the first layer of the Flexi-Blanket material to the flex
conduit or cable drops using 18 gauge minimum stainless
steel wire installed ot twelve (12) inch intervels.

Cut and instail edditional first layers of Flexi-Blanket material in
the same menner es described in Steps 7.2.1.1 through 7.2.1.3, taking
core to butt join the first layer pieces.

Cut the second bianket wrap layer from @ sheet of THERMO-LAG
330-660 Flexi-Blanket Thermal Barrier material in the width
required to overlep the installed first lauer by at leest two (2)
inches and locate the overiap 180 degr-es oppo.iie from that of
the first Jayer. The length of the seccnd layer shali be ot least
four () inches less then the first layer to provide for an adequate
overiap when inste!ling an additional second layer over the first
layer.

wrap the second layer of the Flexi-Blanket material around the
instaiied first layer taking care to overiep the material by ot least
two (2) inches, and locate the overiap 180 degrees opposite from
that of the first layer.

Seal the overlapped seam using THERMO-LAG Fire Reterdant Adhesive.



7.2.1.8 Secure the second layer of the Flexi-Blanket material eround the
first layer using .020" minimum X 500" minimum stainless steel
banding material installed at twelve (12) inch intervals.

7.2.19 Cut and install additional second layers of Flexi-Blanket material
in the same manner as described in Steps 7.2.1.5 through 7.2.1.7,
taking care to butt join the second layer pieces and to secure the butt
Joint using .020° minimum X 500" minimum stainless steel banding.

72110 Fill in 8ny geps end joints with the THERMO-LAG 330-660 Bulk Grade
Material.

AS AN QOPTION

722 gpiral wrap Instellation

7.2.21 Cut six inch (6") or wider strips from a sheet of THERMO-LAG
330~660 Flexi-Blanket Material. The number of six inch (6%) or
wider strips required shall be sufficient to completely doutle
spiral wrap the conduit, flex conduit or cable drop.

7.2.2.2 Spiral wrap the six inch (6°) or wider strips of Flexi-Blanket
material around the conduit, flex conduit or cable drop teking
care to overiep the seams by at least one (1) inch,

7.22.3 Seal the overlapped seams using THERMO-LAG Fire Retardant
Adhesive,

7.2.2.4 Secure the installed first spirel wrapped layer using 18 gouge
minimum stainless steel tie wire st twelve (12) inch intervals.

7225 Continue the installation of *he first spiral wrap layer of Flex-

Blanket material es required following the procedures described
in Steps 7.2.2.2 through 7.2.2.4




Install the second spiral wrap layer of the THERMO-LAG 330-660
Flexi-Blenket Thermal Barrier material in the same manner as the
first leyer and oriented in the same direction.

Seel the overlapped seams of the second spiral wrapped layer
using THERMO~LAG Fire Retardant Adhesive.

Secure the second spiral wrapped leyer around the installed first
spiral wrapped layer using 0.020" x 0.500° minimum stainless steel
banding material at tweive (12) inch intervals

Fill in eny gaps and foints with THERMO-LAG 330-660 Grade
Meterial.

7.3 [nstalletion Of The Three Hour Fire Rated Design

installation of the three hour fire rated design of the THERMO-LAG 330-660

Flexi-Blanket Thermal Borrier System on flex conduit and cable drops is
sccomplished by using five (5) layers of the blanket or spiral wrap. Typical
Installations ere briefly ..scribed and illustrated in the following paragraphs
(Ref. Figure 13)

7.3.1  Blanket wrap Installation

7.3.1.1 Cut the first blanket wrap layer from o sheet of THERMO-LAG
330-660 Flexi-Blanket Thermal Barrier material in the width
required to overiap the diameter of the flex conduit or cable drop by
at least two (2) inches. The iength of the first layer shail be
sufficient to enclose the totel or 8 portion of the total length of the
flex conduit or cable drop.

Install the first blanket wrap leyer of Flexi-Blanket material in the
same manner as described in Steps 7.2.1.2 through 7.2.1.3 for the one
hour fire reted design
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1313

7314

7318

7316

7.3.1.7

73.18

Cut the second blanket layer of Flexi-Blanket material in the width
required Lo overlep the instailed first layer by ot least two (2)
inches. The length of the second leyer shell be at least four (4)
inches less then the first layer to provide for an adequate overiep
when installing an additional second layer over the first layer.

install the second blanket wrap layer of Flexi~Blanket materiai in the
same manner es the first layer described in Steps 7.2.1.5 through
7.2.1.6 except eliminating sesling the overlapped seams with the
THERMO-LAG Fire Retardent Adhesive.

Install the third blanket wrap lsyer of Fiexi-Blanket material in the
same manner as the second loyer described in Steps 7.2.1.5 through
7.2.1.8 except eliminating sealing the overlapped seams with the
THERMO-LAG Fire Retardant Adhesive and positioning the overiap
90 degrees from thet of the second layer.

Install the fourth blanket wrap layer of Flexi-Blanket material in the
same manner s the second leyer described in Steps 7.2.1.5 through
7.2.1.8 except eliminating sealing the overlapped seam with the
THERMO-LAG Fire Retardant Adhesive and positicning the overiap

180 degrees from that of the third layer.

Install the fifth bianket wrap leyer of Flexi-Blanket meterial in the
same manner as the first layer described in Steps 7.2.1.1 through
7.2.1.3 of the one hour fire rated design except positioning the
overlap 90 degrees from thet of the fourth layer and sealing the
overiapped seam with THERMO-LAG Fire Retardant Adhesive. Be sure
thet on .020" minimum X 500" minimum stainless steel banding is
used to secure the installed five (S) layers at their butt joint
junctions with adjoining layers.

Fil1 in any geps and joints with the THERMO-LAG 330-660 Grace
Material.

2-27
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7.3.2  Spirnl Wrap Installation

7321

7322

7323

7324

7325

8.0

Cut six inch (67) or wider strips from & sheet of THERMO-LAG
330-660 Flexi-Blanket Thermal Barrier materiai The number of
six inch (6) or wider strips required shall be sufficient to
completely five (S) layer spiral wrep the conduit, fex conduit or
cable drop.

Insteil the first spiral wrap layer of THERMO-LAG 330-660 Flexi-
Blanket Thermai Barrier material following the procedures described

for the first layer in Steps 7.2.2.2 through 7.2.2.5 of the one hour
fire roted design.

install the second, third and fourth spirel wrapped layers foliowing
the procedures described for the first leyer in Steps 7.2.2.2 througi
7.2.25 of the one hour fire rated design.

Install the fifth spiral wrapped layer following the procedures
describen for the second layer in Steps 7.2.2.6 through 7.2.28
of the one hour fire rated design.

Fi11 in any gaps and joints with the THERMO-LAG 330-660 Grade
Material.

AlR P R

The repair of @ damaged section in 8 THERMO-LAG 330 Fire Barrier is easily
eccomplished by cutting out and remecving the damaged material and then
filling in the cut out section with new material.

2-28



The first step in this procedure is to remove the damaged end loose material
using @ knife and scraper. Care should be exercised that the dameged meterial
13 cut beck until sound adhering materiel is reached.

The next ‘step Is to undercut the edges around the cut out section to form a
beveled edge. All foreign matter is then removed from the exposed substrate
surface in the cut out section.

Finally, the THERMO-LAG 330 Subliming Material is troweled into the cut out
section. If necessary, several coats can be epplied to achieve the desired
film thickness. Care should be taken to allow for shrinkage of the repair
patch by building up a slight dome shape on the surface of the patch. If the
damage to the THERMO-LAG 330 Fire Barrier is significant, replace the entire
damaged section with a new section using the related instructions outlined in
this menual.

9.0 A PR

The replacement of & cable in 8 THERMO-LAG 330 Fire Barrier is accomplished
by removing sections of the fire barrier, replacing the cable, and then
reinstaliing the sections

The first step in this procedure is to remove the required number of fire
barrier sections by cutting away the material at the edges and the butt
flenges.

Next, the 020" minimum X 500" minimum stainless stee] bending are cut and
the fire barrier section removed from the cable raceway.

After the defective cable has been replaced, the fire barrier sections are
reinstalied using 020" minimum X 500" minimum stainless steel bending in
eccerdance with the reiated instructions outiined in this manusl. A coating
of THERMO-LAG 330~ 1 Subliming Material - Trowe! Grade is then applied in
the specified wet thickness to the edges end joints of the reinstalled
sections using a trowel or stiff bristle brush to fill in any uncoeted eress.

2-29



100 POST APPLICATION PRACTICES

A clean and orderly condition shall be mainteined in the instaliation area

Following the application, ail detris and equipment shall be removed and the
area left in & condition acceptable to the owner
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NUCLEAR PLANT APPLICATIONS

SECTION 11

QUALITY CONTROL
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REQUIRED ON SITE QUALITY

CONTROL PROCEDURE

The following is & required quality control procedure to be followed on site in
the installation of the THERMO-LAG 330 Fire Barrier System.

3

ING P -

febri Panel h n

8. Make a visual inspection for damage.
- -1 imi

8. FMaeke o visual inspection for damage.

b. Read temperature recorder strip chert to verify thet temperature
limitations were not exceeded.

TION PR
In r hour or i i
hes been installed,
K [
Note: A concrete surfece, such as o well, ceiling or foor, can
be & part of the envelope.

MMM&M&M ry structursl suppori of the orptected
entity is coated with the gesigneied thickness to the point of

hmen
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THREE HOUR FIRE ENDURANCE TEST
CONDUCTED ON A

LADDER CABLE TRAY WITH A P1000 UNISTRUT ATTACEMENT
AND TRANSITION SECTION
PROTECTED WITE THE THERMO-LAG 330 FIRE BARRIER SYSTEM

1.0 INTRODUCTION AND SUMMARY

3,8 Introduction

This report presents and discusses the experimental test results obtained from
performing a three hour ASTM E119 type fire endurance test, followed by a water
hose stream test, on a modified ladder cable tray test assambly, protectad with
a4 one inch minimum thickness of the THERMO-LAG 330-1 Subliming Material.

The test assembly consisted of a ladder cable tray modified to include a P1000
unistrut section welded to one side of the cable tray.

An 18 inch long section of the unistrut, commencing from the point of
penetration through the fire barrier and onto the fire zone, was covered with a
uniform thickness of 1.2 inches of the THERMO-LAG 330-1 Subliming Material.

Iz addition, a flared transition design was install~d on th. .pper leg of the
€8s tray at its Juaction with the penetration through the concrete slab, and a
caulked-in flared transition design was installed ¢. the lower leg at its
penetration through the concrete slab.

THERMO-LAG 330 Prefabricated Panels, having a one inch minimm dry film
thickness of the THERMO-LAG 330-1 Subliming Material, were instslled on the
cable tray test assembly. The panels were fastened by means of 18 ga. ainimum
stainless cteel tie wire snd 0.5" x 0.020" minimm stalnless steel banding
material, installad slternarely at 12 inch intszrvals. The panal design
included THERMO-LAG Stress Skin Type 330-69 cu the fire and no fire sides.

A total of 142 generic power, contrel and instrumentarion cables were installed
in the cable tray test assembly, to simulate a typical power or cable tray
filled to 1002 of capacity (402 of cross-sectional area).



This test program was conducted in accordance with the methods and procedures
set forth in American Muclear Insurers’ Bulletisn #5(79) entitled: "AKI/MAERP
Standard Fire Endurance Test Method To Qualify A Protective Eavelope Yor Clase
1Z Electrical Circuits”, and I'7PA 251-1979 entitled: "Standard Methods Of Fire
Tests of Building Comstruction and Materials.”

All of the materials comprising the THERMO-LAGC 330 Fire Barrier Systen wvere
manufactured and applied in accordance with all applicable sections of Thermal
Science's ("TSI") Nuclear Quality Aesurance Program Manual/Quality Control
Operating Procedures Manual, vhich has been previously accepted by the American
Nuclear Insurers. The design configuration used im this test program is
described in Section 7.0 of this test report

Summary

s ot et

Based on the results and observ tions of this test:

000 unistrut, when uniforaly protected with a 1.2 ioch minignm dry file
1esg8 (corresponding to limiting temperature prerequisites of ASTM E119
tructural members) of the THERMO-LAG 330-1 Subliming Material, at a

span of 18 inches measured into the fire zone from the point of pemetration
through the fire barrier, did not degrade the integrity of the protected
assembly.

A flared transition design comprised of a 1.00 inch minimum thi kress of
the THERMO-LAC 330 Pire Barrier System, used to join the protected

tray to the concrete slab at its penetration junction, functioned
satisfactorily, did not allow the penetrati~c of flame, smoke or

wvater and did not otherwise effect the integrity of the system.

A caulked-in flared tramsition design,

minimum thickness of the THERMO-LAG 330-

join the protected tray to the concrete Junc
function tisfacto y, did not allo ' yenet ¢ f {lame, s

the systen.

The use of 12 inch gp of mechanical
stainless stee] tie wire and 0.5" x 0.020"

Vi

performed satisfactory
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These conclusions are supported by the following test results and observations.

1‘

The test assembly, as described in Sectiom 1.1, was expoced to the standard
time/temperature environment of ASTM E119 for 180 minutes, followed by a 2%
minute minimum weter hose stream test. roliiowizng the test, the power
coantrol and instrumentaticn cables were tested and found to functionm with
no loss of circuit integrity.

The recorded cable surface temperatures in the test assembly during
exposure to the 180 minute fire endurance test did not exceed:

A) Average Cable Surface Temperature 191 F

B) Maximm Individual Cable Surface Temperature 291 F

The recorded cable surface temperature of the 300 MCM cable adjoining
the junction of the PlOO0 unistrut section and the cable tray during the
three (3) hour exposure to the fire endurance test did not exceed:

A) Average Cable Surface Temperature 276 F

B) Maximum Individual Cable Surface Temperature 291 F

Both transition designs installed at the junction of the upner and lowver
legs of the cable tray and concrete access slab of the test furnace,
functioned successfully as evidenced by the relazive uniformity of
temperature measurements gt all locations in the test assembly. The
recorded cable surface temperatures adjoining the junctions during the
three (3) hour fire endurance test did not exceed:

A) Average Cable Surface Temperature 190 F
B) Maximum Individual Cable Surface Temperature 227 F
The 18 ga. minimum stainless steel tie wire and 0.5" x 0.020" miniemm
stainless steel banding material examined after the completiom of the

entire test, showed no evidence of deterioration or loss of propertles
other than discoloration.

These recorded temperatures were significantly below the 325F maximum
established for the cable surface temperatures by the jurisdictional
authorities. ’
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PURPOSE
purpose of this test was to:

Demonstrate by test that a P1000 unistrut, when uniformly protected with a
1.2 1nch minioum dry f{lm thickness (corresponding to limiting temperature
prerequisites of ASTM E119 for structural members) of the THERMO-LAG 330-1
Subliming Material, along & span of 18 inches measured into the fire zone
from the point of penetration through the fire barrier, will not degrade
the integrity of the protected assembiy.

Demonstrate that a flared transitio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>