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SECTION 1

GENERAL DESCRIPTION

1.0  INTRODUCTION

This section describes the THERMO-LAG 330 Fire Barrier System and its material
components. The System is comprised of THERMO-LAC Stress Skin Type 330-69 and
THERMO-LAG 330-1 Subliming Material. The System may be installed as Prefabrica-
ted Panels, Preshaped Sections, or by direct spray or trowel methods. It

is used in nuclear power plants to protect cable trays, conduit, air drops
(cables in fiec:: space), junction boxes and structural supports and hangers.

2.0 FIRE BARRIER DESICNS

Four (4) basic designs of the THERMO-LAC 330 Fire Barrier System have applications
in nuclear power generating installations. Two (2) of the designs are:

vessss Prefabricated Panel Design sesess
+essss Preshaped Conduit Section Desigr ......

Each of these basic designs have been approved for installation in nuclear
plant facilities by the American Nuclear Insuirers and are installed in a
number of plants accepted for operational licensing by the Nuclear Regulatory
Commission.

The material components of each design are identical. Each of the two (2)
designs are comprised of THERMO-LAG Stress Skin Type 330-69 and THERMO-LAG 330-1
Subliming Material. The designs are either prefabricated or preformed at the
factory.

The following paragraphs highl”-“t the majo: teps involved in installing
these designs., The more deta: .+ sequential =teps involved in installing
these designs are described 1: % :tien II.
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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 FPire Barrier from the THERMO-LAGC
Prefabricated Panels and then mounting the sections on the entity to be
protected using approved stainless steel tie wires or other approved
fasteners. The assembly is completed by filling in the scored areas 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 and is used to protect cable trays, air drops (cables in
free space), conduit, instrumentation tubing, junction boxes, structural
supports, hangers and fire walls. This design is preferred over

alternative spray application designs in most nuclear power plant installa-
tions because it eliminates the overspray protection requirements of the
direct spray-on method.

2.2 Preshaped Cunduit Section Design

The Preshaped Conduit Section Design is shipped to the jobsite ready for
installation. Installation icvolves 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 approved stainless
steel tie wires or banding material. The precoating of the sections prior to
installation and the filling in of gaps or openings at the edges or joints of
the assembled sections “is accomplished using THERMO-LAG 330-1 Subliming
Material - Trowel Grade, as required.

The Preshaped Conduit Section Pesign is used in the nuclear power generating
industry to protect conduit, cable drops and instrumentation tubing. As with
the Prefabricated Panel Design, this design is also preferred over altermative
spray application designs in wost nuclear power plant installations because it
eliminates the overspray protection requirements of direct spray-on methods.



MATERIAL COMPONENTS

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

THERMO-LAG Stress Skin Type 330-69

This material provides the strong mechanical base for the THERMO-LAGC 330-1
Subliming Material. It is comprised of a pretreated open weave, self
stiffened, steel mesh and is used to provide an enclosure over cable trays,
conduits and other items.

THERMO-LAG 330-]1 Subliming Material

This material provides the level of fire resistance specified for the
inuytallation. It is a8 water based, subliming, thermally activated fire
resistive material which volatilizes at fixed temperatures, exhibits a volume
increase through the formation of a multi-cellular matrix, and blocks heat to
protect the substrate material to which 4t is applied.

This material can be supplied in a2 sprayable grade (THERMO-LAG 330-1 Subliming
Material - Spray Grade) for direct spray-on applications, or in a trowel grade
consistency (THERMO-LAG 330-1 Subliming Material - Trowel Grade) which is
suitable for troweling or caulking type applicatfons. It is further used in
the fabrication of Prefabricated Panels and Preshaped or Preformed Sections.




3.3 Approved Tie Wires and Banding

The tie wires and banding materials for attaching the THERMO-LAG 330 Fire

Barrier System, as tested, are 18 gr.. minimum standard stainless steel wire
and 0.020 inch minimum by 1/2 inoch minimum standard staincless ctecf banding.

Product data sheets and materisl vafety data sheets for the THERMO-LAG 330
Fire Barrier System are shown in Parts 1.0 and 2.0 of Section III. A
recommended on site quality control procedure is shown in Part 3.0.

A recommended list of installation tools are shown in Part 4.0 of Section III.

4.0 Primary Raceway Supports and All Penetrations Into The THERMO~LAC 330
Fire Barrier System - Recommendations

1. All structural steel supports forming a part or supporting the
THERMO-LAG 330 fire barrier and the structures, systems and
cemponents contained therein whic* are important to safe shutdown
should be protected to provide fire resistance equivalent to that
required by the barrier.

2. To prevent thermal shorts into the fire barrier system, all
penetrations (i.e. secondary supports, electrical or seismic)
into the fire barrier system, should be fire protected to the
same level of fire resistance as the raceway for a distance of
at least 18 inches minimm as measured from the outer surface
of the fire berrier; covering all continuous paths. (A fire
test report regarding the eighteen ionch (18") minimum fire
preotection requirement is present: d in TSI's Technical Note
84~12-181).

1-4
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SECTION 11

INSTALLATION PROCEDURES

This section sets forth the sequential steps involved in the installation of
the THERMO-LAC 330 Fire Barrier System to cable trays, conduit, cable
drops, juction boxes, structural supports, hangers, and fire walls.

1.0 PRE-APPLICATION PRACTICES

3.1 Qualification of Contractor

The application shall be performed by a qualified contractor who has had prior
training in applying the materials and who has the equipment required to
perform the application.

W Safety Precautions

On site safety standards and TSI recommended standards.

1.3 Delivery

The THERMO-LAG 330 Fire Barrier System materials shall be delivered to the
jobsite on pallets or in original containers which show the product name,

color, name of the manufacturer, and in the cas¢ of bulk material, the
expiration date.

1.4 Storage

The THERMO-LAG 330 Fire Barrier System materials shall be stored off the
ground when not in use in trtally enclosed and weather protected areas
provided for this purpose.

2-1



The Prefabricated Panels and Preshaped or Preformed Secticns do not require
any temperature protection. The Bulk Materials such as THERMO-LAC 330-1

Subliming Material, trowel grade, shall be protected against freezing and
from temperatures above 100F.

2.0 PREFABRICATED PANEL READY ACCESS DESIGNS FOR CABLE TRAYS

Installation of the Prefabricated Panel Ready Access Design to cable trays
involves cutting the number of sections required to form the Fire Barrier from
one or three hour fire rated THERMO ~LAC Prefabricated Panels, and then
momting the sections on the cable tray to be protected using approved
stainless steel tie wires or other approved fasteners. The sequential steps
involved 4in installing this fire barrier design onto the cable trays are
described in the following paragraphs.

2:1 Installation of the Ome Hour Ready Access Fire Barrier Design

2.1.1 Cut s piece of material large enmough to form the bottom section from a
one hour rated Prefabricated Panel. The width of the bottom section
shall be equal to the sum of the base and both flanges plus both sides
of the cable tray. The length of the bottom section shall not exceed
6.5 feet since longer sections are unweidly and more difficult to
install.

2,1.2 Form & rectangular shaped bottomw section by making two 90 degree bends
which provide for the side panels.

2.1.3 Cut a piece of marerial large enough to form the top section from a one
hour rated Prefabricated Panel. The width of the top section shall be
equal to the base plus both flanges of the cable tray, plus the thickness
of each of the two sides of the bottom rectangular section.

2.1.4 Mount the rectangular shaped bottom section on the cable tray using
approved stainless steel tie wires as is shown in Figure 1,

The recommended maximum spacing between the tie wires should not exceed
12 inches.

2-2
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2:1.5 Attach the flat top section to the installed bottom section using
approved stainless steel tie wires or banding as shown in Figure
2. The recommended maximum spacing between the tie wires
should not exceed 12 inches.

Y s B Attach additional top and bottom sections to previously installed
sections by butt joining them together at their ends.

2:1.7 Complete the installation by filling in the edges and joints with
THERMO~LAG 330-1 Subliming Material - Trowel Grade.

2.2 Installation of the Three Hour Ready Access Fire Barrier Design

2:2:3 Using three hour fire rated Prefabricated Panels, form and mount a
three hour ready access Fire Barrier onto the cable trays following
the procedures previously described in Steps 2.1.1 through 2.1.7.

AS AN OPTION

y gy N Usi~g one hour fire rated Prefabr :2ted Panels, form and mount the
first layer of the Fire Barrier on the cable tray following the
procedures set out in Steps 2.1.1 through 2.1.7.

2.2.3 Following the procedure described in Steps 2.1.1 through 2.1.7, mount
a second one hour fire rated Fire Barrier layer over the first layer
previously installed in Step 2.2.2. This second layer shall be
formed and mounted in such a manner that the THERMO-LAG Stress Skin
Type 330-69 is on the outside.
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3.0 PREFABRICATED PANEL DESIGN FOR JUNCTION BOXES

Installation of the Prefabricated Panel Design on & junction box involves
cutting sections of one or three hour fire rated THERMO-LAGC Prefabricated
Panel large enough to provide a rectangular shape around the junction box and
then mounting the sections onto the junction box, using approved stainless
steel bands or other approved fasteners. The sequential steps involved in
installing the fire barrier design are described in the following paragraphs.

3.1 Installation of Ome Hour Fire Barrier Design

FOR A SURFACE MOUNTED JUNCTION BOX

3.1.1 Cut a section from a one hour fire rated Prefabricated Panel large
enough to form the top, front and bottom panels and required top and
bottom flanges of the fire barrier assembly. The width of the section
shall be equal toc the width of the Junction box plus an additional
1/4 inch to provids: for sufficient clearance when installed. The
length shall be equal to the sum of the top, front and bottom of the
junction box plus 2 flanges large enough to accomodate the approved

fasteners and an additional 1/2 inch to provide sufficient clearance
vhen installed.

3.1.2 Score the Prefabricated Panel section to shape the top, front and
bottom panels and two flanges of the fire barrier enclosure.

3.1.3 Form the top, front and bottom panels and top and bottom flanges by
making 90 degree bends.




3.1.4

3.1.5

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

Mount the formed section enclosure on the wall or ceiling using
approved concrete fasteners. The concrete fasteners shall be
spaced at & maximum distance of 12 inches with at least two
concrete fasteners being used per flange. The concrete fasteners

shall be site approved anchors of 1/4 inch diameter. All concrete
anchors must conform to field construction procedures FCP-103 for
installation. FCP should be reviewed to ensure that material will not

be damaged.
Cut two sections from s one hour fire rated Prefabricated Panel for

the side panels of the fire barrier enclosure. Cut holes for conduit
penetrations in the top, front and bottom panels as required and then
cut the panel or panels into two pileces to facilitate installation
around the conduit. Mount the side panels co the installed top,
front and bottom section enclosure using approved stainless steel
banding.

Complete the installation by filling all edges and joints with
THERMO-LAG 330-1 Subliming Material - Trowel Grade.

FOR A JUNCTION BOX NOT SURFACE MOUNTED

Cut a section from & one hour fire rated Prefabricated Panel large
enough to form the top, front and bottom punels of the fire barrier
assewbly. The width of the section shall be equal to the width of

the junction box plus an additional 1/4 inch to provide for sufficient
clearance when installed. The length shall be equal to the sum of the
top, front and bottom of the junction box plus an additiomal 1/2 inch
vo provide sufficieat clearance when installad.

Score the Prefabricated Panel section tc shape the top, front and
bottom panels of the fire barrier enclosure.

Form the top, front and bottom panels by making 90 degree bends.

Cut another section from a one hour fire rated Prefabricated Panel large
enough to form the side and back panels of the fire barrier assembly.
Cut holes for conduit penetrations in the side and back panels as
required and then cut the panel or panels intoc two pieces to facilitate
installation around the conduit.

Score the Prefabricated Panel section to shape the side and back panels
of the fire barrier enclosure.



Form the side and back panels by making 90 degree bends.

Mount the two fire barrier sections on the junction box and fasten
the two sections together using approved stainless steel banding.

Complete the installation by f1lling all edges and joints with
THERMO-LAG 330~1 Subliming Material - Trowel Grade.

Installation of Three Hour Fire Barrier Design

Using a three hour fire rated Prefabricated Panel, form and mount a
three hour fire barrier enclosure on the junction box following the
procedures previously described in Steps 3.1.1 through 3,1.6.

2-8



\LH/

APPROVED STAINLESS STEEL BAKDS

PHYRMO~-LAC ONE OR TEREE BOMR

RATED PREFAERICATED PANEL

SECTIONS

THERMO-LAG 330 FIRE BARRIER SYSTEM
PREFABRICATED PANEL DESIGN POR JUNCTION BOXES

CUT TO FACILITATE INSTALLATION

AROUND CONDUIT

g - -he -

e s

HOLE FPOR
‘CONDUIT OPENING

A

e

Z

1]

5

JUNCTION BOX

APPROVED ANCHOR BOLT

"TYPICAL" INSTALLATION DETAILS

L

INC. 3260 BRANNON.ST.LOUIS M0O. 8 3139,

wmase WMOME

THERMO-LAG 3

- e 2"’7' 84,

L7 Tl puer s

30 FIRE BARRIER SYSTEM PREFABRICATED
PANEL DESIGN FOR JUNCTION BOXES

N Swawimt s



4.0

PRESHAPED CONDUIT SECTION DESIGN FOR CONDUIT, CABLE DROPS AND
INSTRUMENT TUBING

Installation of the THERMO-LAG Preshaped Conduit Section Design on conduit,
cable drops and instrument tubing involves mounting two of the semi-circular
preshaped conduit sections at a time, and fastening them together using
approved stainless steel tie wires or banding. The sequential steps involved
in installing this fire barrier design are described in the following

paragraphs.

4.1 Installation of One Hour Fire Barrier Design

4.1.1 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 - Trowel GCrade.

4.1.2  Mount the coated section and one other one hour fire rated section on
the conduit, cable drop or instrument tube with the edges flush with
each other to form a cylindrical section around the conduit, cable
drop or instrument tube. Fasten the two sections together using
approved stainless steel tie wires or banding installed at 12 inch
intervals, maximum, as shown in Figure 4.

&.1.3

Apply a one quarter to one half inch bead of THERMO-LAG 330-1 Subliming
Material - Trowel Grade to the end of the installed section, and attach
the next section making sure that the ends are butted and flush.
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AS AN OPTION

4,1.4 Assemble two one hour Preshaped Conduit Sections on the conduit, cable

4.2

4.2.1

4.2.2

drop or instrument tube without preapplication 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 joipts with
THERMO-LAG 330-1 Subliming Material - Trowel Grade.

Installation of Three Hour Fire Barrier Design

Using the three hour fire rated THERMO-LAG Preshaped Conduit Sections,
install a three hour fire barrier on the conduit, cable drop or

instrument tube following the procedures previously described in

AS AN OPTION

Using the three hour fire rated Preshabed Conduit Section, install a
three hour fire barrier on conduit, cable drop or instrument tube
following the procedure described in Step 4.1.4.
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5.0

INTERFACES

Installation of cable tray, conduit and instrument tubing interfaces

with penetration seals, walls, ceilings, and other raceways is accomplished
using either Prefabricated Panel or direct trowel on methods. Typical
installations using these methods are briefly described and illustrated

in the following paragrephs.

$.1

s.1.1

5.1.2

Installation of Ome or Three Bour Interfaces Between a Cable Tray
or Conduit and a Penetration Seal

Cut and form & box shaped and flanged section from a one or three
bour rated Prefabricated Panel as is shown in Figures 5, 6 and 7.

The minimum height of the flange shall be sufficient to cover the wall
opening and accomodate approved concrete fasteners.

Mount the four sided and flanged section, installed at 12 inch intervals
maximum, and two per flange minimum, on the cable tray or conduit

using approved concrete fasteners to fasten the section to the concrete
wall and approved stainless steel tie wires or banding installed at 12
inch maximum intervals to secure the four sided sectiocn.
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5.2

5.2.1

c«d:3

Installation of One or Three Hour Self Supporting Interface
Between Conduit or Instrument Tubing and a Wall or Ceiling

Cut and form a three sided and flanged section from a one or three

hour rated prefabricated panel as shown in Figures 8, §,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 cable tray or conduit
using approved concrete fasteners to secure the section to the wall
or ceiling.

Apply a coating of THERMD-LAG 330-1 Subliming Material - Trowel
Crade in & nominal dry film thickness of 1/2" -0 +1/8" for one
hour protection and 1" -0 +1/4" for three hour protection to the
edges and joints of the installed section using a trowel or stiff
bristle brush to fill in any gaps or holes.

Installation of One and Three Hour Interface Between a Cable Tray
and a Conduit

Install a one hour or three hour fire rated Prefabricated Panel

Ready Access Design on the cable tray followine the instructions given
in Section 2.0 as is shown in Figure 17,
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Install a one hour or three hour fire rated Preshaped Conduit
section on a conduit or cable bundle penetrating a cable tray
fire barrier for a minimum distance of eighteen inches from the

point of penetration as is shown in Figure 11.




6.0 REPAIR PROCEDURES

The repair of a damaged section in a THERMO-LAGC 330 Fire Barrier is easily

sccomplished by cutting out and removing the damaged material and then filling
in the cut out section with new material.

The first step in this procedures is to remove the damaged and loose material
using a knife and scraper. Care should be exercised that the damaged material
is cut back until sound adhering material is reached.

Tne 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 sectionm.

Finally, the THERMO-LAG 330 Subliming Material is sprayed or troweled into the
cut out section. If necessary, several coats can be applied 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.
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7.0 CABLE REPLACEMENT PROCEDURES

The replacement of a cable in a THERMO-LAG 330 Fire Barrier is accomplished by
removing sections of th  fire barrier, replacing the cable, and thzn
reinstalling 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
flanges.

.iext, the stainless steel tie wires or banding are cut and the fire barrier
section removed from the cable raceway.

After the defective cable has been replaced, the fire barrier sections are
reinstalled using approved stainless steel tie wires or banding. A coating of
THERMO-LAG 330-1 Subliming Material - Trowel Grade is then applied in the
specified wet thickness to the edges and joints of the reinstalled sections
using a trowel or stiff bristle brush to fill in any uncoated areas.

8.0 POST APPLICATION PRACTICES

A clean and orderly condition shall be maintained in the installation area.
Following the application, all debris and equipment and any overspray shall be
removed and the area left in a condition acceptable to the owmer.
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THERMO-LAG 330-1 SUBLIMING COMPOUND
DATA SHEET

PRODUCT DESCRIPTION:

TYPE:

COLOR :

FINISH:

OUTSTANDING FEATURES:

THERMO-LAG 330-1 4s & water based,
fireproofing, thermally activated,
subliming and insulative coating.
Vhen exposed to flame, the material
volatizes at fixed temperatures;
exhibite & small volume increase
through formation of a multi-cellular
matrix; absorbs and blocks heat to
protect the substrate material.

THERMO-LAC 330-1 Subliming Compound
Antique White

Textured

Ease of Application

Excellent exterior and interior durability
No flash point or fire hazard

Chemical FPesistance

No asbestcs

Rugged

COMPOSITION AND PHYSICAL PROPERTIES:

SOLVENTS WATER

Net Weight/gallon 1bs/gal 10.5 £ 0.5

Non wvolatile 66 Min.

Flash Point Hone

Consistency Semi-solid, paste-like
Warranted Shelf Life & Monthe

Stoxrage Conditions

Above 32°F and Below 100°F



THERMO-LAG 330-1 SUBLIMING COMPOUND
DATA BHEET CONTINUED

BASIC USE: THERMO-LAG 330-1 1s applied to cable
trays, cable drop and junction box
assemblies, structural steel, support
structures, containment vessels, tank
cars, and other similiar entities.
THERMO-LAG 330-1 4¢ npgltod to protect
the substrate against loss of structural
stength and accessing temperatures during
exposure to fire. One and multiple hour
fire ratintu ¢za be provided as determined
by test utilizing the ASTM E-119 time -
temperature environment, hydrocarbon or
chemical fire environments,

THERMO-LAG 330-1 Subliming Compound has
also been tested per ASTM E84 Standards

by an independent tlltin! laboratory
with the following results:

Fiame Spread 5
Fuel Contributed 0
Smoke Developed 15

COATING THICKNESS: The coating thickness is a function of the
specific weight of the steel to be protected.
The heavier tne steel, the thinner the coat-
ing required for a !1v¢n fire endurance
rating. (Specific film thicknesses are
specified by the owner or his duly authorized
representative.)

PACKAGED : 55 gallon drums approximately 500 net 1bs.

THERMO-LAG 330-1 Subliming Compound is

lugplied in containers bearing Underwriters
Laboratories labels.

STORAGE CONDITIONS: Store above 32°F and below 100°F.

3~3



THERMO-LAG 330-1 BUBLIMING COMPOUND

SURFACE PREPARATION:

MIXING:

TEMPERATURE /EUMIDITY :

METHOD OF APPLICATION:

RECOMMENDED SPRAY
EQUIPMENT :

DATA BHEET CONTIRUED

1. Surface must be clean, dry and free
from contaminants including oil,
grease and scale prior to application.

2., THERMO-LAC 351 Primer should be used
as and vhere required.

Material should be stirred to a homogeneous
consistency prior to application.

THERMO-LAC 330-1 Subliming Compound shall
be applied in conformance with food paint~
ing practices. The surface shall be dry,
above 40°F and below the dew point.

May be applied by airless spray, air atomiz-
ing spray, brushing, rolling or caulking gun.

For spray application direct from the
shipping container, air-rawm (45:1 & 10:1
cougrcnpion ratio) extrusion pump,
airless spray or alr atomizing spray
equipment should be used.



THERMO-LAG STRESS BKIN TYPE 330-69
DATA BHEET

PRODUCT DESCRIPTION: THERMO-LAG Stress Skin Type 330-69
is couprised of an open weave, self
stiffened steel mesh used to provide
an enclosure over cables, cable trays,
and cable dragu and provide an easily
accessible refurbishment of surfaces
which possess adequate charscteristics
to receive the RMO-LAG 330-1
Subliming Material System.

THERMO-LAG Stress Skin Type 330-69 s
inherently resistant to differential
thermal expansion, thermal stress,

flutter, vibration and other type of

loading - potentially resultant from
sarthquake conditions.

PHYSICAL PROPERTIES: THETMO-LAG Stress Skin Type 330-69
shall be comprised of an open weave,
self stiffened steel mesh to meet
the following characteristics:

Strand Diameter: 0.017 Inches Minimum

Mesh Sige: 56 Minimum
Weight/Sq. Yd. 1.75 Lbs. Minimum
Type "V" Stiffener dimensions:
Height: .30 £ 0.05 Inches
Base: .30 2 0.05 Inches
Spacing; € £ 1.0 Inches
CHEMICAL PROPERTIES: THERMO-LAG Stress Skin Type 330-69

is chexically treated to provide
relisbls long lasting corrosion
inhibiting properties.
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THERMO-LAG STRESS SKIN TYPE 330-69
DATA SHEET CONTINUED

BASIC USE: THERMO-LAG Stress Skin r’ﬁ. 330-69
shall be installed in such & manner
&8 to provide a complete and continuous
wrap over all areas to receive the
THERMO-LAG 330-1 Subliming Material
System, with the exception of junction
boxes snd structural support entities.

SURFACE PREPARATION: Prior to use, the substrate should be
clean, free of loose dirt, grease and
other contaminants. No special surface
preparation is required.

METHOD OF APPLICATION: Best results are obtained {f each
individual length of each individual
section does not exceed 10 feet.

Each section should overlap each pre-
ceding section by at least 6 inches or
fastened to the preceding and following
section by a flange facsimile having &

1 inch lip, minimm. Circumferentially,
two sections are preferred. The skin
shall be tight and all flanges and butt
joints Eroperly fastened. sections
should be secured to each other by using
approved mechanical fasteners. e
maximum distance between fasteners should
be € inches.
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RECOMMENDED ON SITE QUALITY

CONTROL PROCEDURE

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

RECEIVING PROCEDURES

s Prefabricated Panels and Preshaped Conduit Sections

a. Make a visual inspection for damage.

0 THERMO-LAG 330-1 Subliming Compound

a. Make a visual inspection for damage.

b. Read temperature recorder strip chart to verify that temperature
limitations were not exceeded.

c. Test as an option that:
1. Weight per gallon is as specified in A-2 TQAPM.
2. pH valve is as specified in A-3 TQAPM.

INSTALLATION PROCEDURES

; Insure that the proper one hour or three hour fire barrier design
has been installed.

e Check to see that the protected entity is completely enveloped.
Note: A concrete surface, such as & wall, ceiling or floor, can
be a part of the envelope.

3. Check to see that the primary structural support of the grotncted
entity is coated with the designated thickness to the point o©
attachment.

4. Insure that all seams and joints are filled and sealed with THERMO-

LAG 330-1 Trowel Grade in order to prevent flame penetration into
the envelope systen.




Check to see that all fasteners, such as banding, tie wire, nute

and bolts, and concrete fasteners, are of proper type and spacing.

Insure that all penetrations into the envelope are protected for a

minims of 18 inches from the envelope with the same fire rating

as the envelope.

3-11



SECTION III

PART 4

RECOMMEDNED LIST OF INSTALLATION TOOLS

3-12



RECOMMENDED LIST OF INSTALLATION TOOLS

The following is @ recommended list of typical installation tools and equ:ipment
for installation of the THERMO-LAG 330 Fire Barrier System. These parts cau
usually be obtained from local suppliers.

Work Tables - 7'x4’
2" Nylon Brushes
All Purpose Caulking Guns
Hand Circle Saws with carbide blades
Box Knives
1" Putty Knives
6" Putty Knives
Wire Cutters
Vice Grips
Trowels - 1" co 5"
Loog Nose Pliers
Work Gloves
Dust Masks
Goggles

Protective Clothing
Organic and Particulate Matter Respirators

18 ga. Stainless Steel Tie Wire or Larger
or
Stainless Steel Banding .020 x %" or Heavier
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1.0 Direct Spray Over Stress Skin Design

The Direct Spray Over Stress Skin Design consists of field fatrication of a
Stress Skin envelope followed by & direct spray application of the THERMO-LAG
330-1 Subliming Material - Spray Crade. The fabrication of the Stress Skin
envelope involves cutting the number of sections of THERMO-LAG Stress Skin
Type 330-69 required to form the Stress Skin envelope, and then mounting these
sections on the entity to be protected, using approved stainless steel tie
wires or other approved fastening devices. The installed sections of Stress
Skin are then spray coated with the specified wet film thickness of THERMO-LAG
330~1 Subliming Material - Spray Grade. As an alternative, the fabricated
sections of Stress Skin may be spray coated prior to mounting. In either
case, the coating must be spray applied in accordance with instructions given
in Section II.

The Direct Spray Over Stress Skin Design lends itself to installation in the
nuclear power generating industry where the overspray protection requirement
is not a consideration and is used to protect cable trays, conduits, cable
drops, junction boxes, structural supports, hangers, and fire walls.

2.0 DIRECT SPRAY-ON DESIGN

The Direct Spray-On Design is used for coating cables installed in a cable

tray. This design involves spraying the cables and the inside and outside

surfaces of the cable trays with a continuous film of the THERMO-LAG 330-1

Subliming Material - Spray Grade. This material should be spray applied in
accordance with the instructions given in Section II.

The Direct Spray-On Design also is used to coat conduit where overspray
protection is not a consideration. This design involves spraying the conduit
surface with a continuous film of the THERMO-LAG 330-1 Subliming Material -
Spray Grade. The coating should be spray applied in accordance with the
instruction given in Section II.

A special adaptation of the Direct Spray-On Design is the Direct Trowel-On
Design used for protecting cable tray and conduit supports. This design
involves an initial brush or roller application of THERMO-LAG 351 Primer over
the properly prepared surface of the support, followed by the trowel
application of THERMO-LAG 3%0-1 Subliming Material - Trowel Grade, in the

dry film thickness required to provide the specified level of fire resistance.

The Direct Spray-On Design and its special adaptation are used in applications

within the nuclear power industry to protect cable trays, structural supports
and hangers.
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3.0 THERMO-LAG 351-2 Primer

This 1s a highly efficient corrosion inhibiting primer which is applied to
properly prepared steel surfaces at & spread rate of circa 200 sq. ft. per
gallon. This material will be applied to structural supports and hangers
prior to the application of the THERMO-LAG 330-1 Subliming Material.

4.0 THERMO-LAG 350 Two Part Topcoat

This material provides excellent protection against water flow and climatic
variations, chemical attack and physical abuse. It is applied at a spread
rate of 50 sq. ft. per gallon.
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5.0 PREFABRICATED PANEL DESIGN FOR CONDUIT, CABLE DROPS AND INSTRUMENT
TUBINC

Instellation of the Prefabricated Panel Design on conduit, cable drops and
instrument tubing involves cutting and forming box sections from one hour or
three hour fire rated THERMO-LAG Prefabricated Panels, and then mounting the
sectious on the conduit, cable drop or instrument tubing to be protected,
using approved stainless steel tie wires or other approved fasteners. The
sequential steps involved in installing this fire barrier design are described
in the following paragraphs.

5.1 Installation of Ome Hour Fire Barrier Design

5.1.1 Cut two equal sections from a one hour fire rated Prefabricated Panel
which are large enough to enclose the conduit, cable drop or instrument
tube. The width of each section shall be equal to two times the outer
diameter of the conduit, cable drop or instrument tubing. The length
shall not exceed 6.5 feet since longer sections are unwieldly and more
difficult to install.

"

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

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

5.1.4 ™oun' the top and bottom fire barrier sections on the conduit, cable
drop of instrument tube to form a box design and then fasten the two
sections together, using approved stainless steel bands as shown in
Figure 12,

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

5.1.6 Complete the installation by filling in the edges and joints with
THERMO~LAG 330~1 Subliming Material - Trowel Grade.
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5.2 1Installation of Three Hour Ready Access Fire Barrier Design

5.2.1 Using three hour fire rated Prefabricated Panels, form and mount &
three hour fire barrier on conduit, cable drops or instrument tubing
following the procedure previously described in Steps 5.1.1 <hrough

5.1.6.
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6.0 PREFABRICATED PANEL THREE HOUR FIRE WALL DESICN

Installation of the Prefabricated Panel Design to form .ire wall involves
cutting the required number of sections to form the fire wall from three hour
fire rated THERMO-LAC Prefabricated Panels, and tken mounting the sections on
the expanded metal or other support material using approved #10 size minimum
belts, washers and nuts. The sequential steps involved in installing this fire

barrier design on the fire wall support material are des~ribed in the following
paragraphs.

6.1 Installation of Three Hour Fire Barrier Design

6.1.1  Cut two sections large enough to comprise a portion of the fire wall
. from one hour fire rated Prefabricated Panels.

513 Mount one section of the Prefabricated Panel on each side of the
expanded metal or other steel support material for the fire wall with
the Stress Skin side facing outward, using approved #10 or larger
bolt assemblies. The holes for the #10 bolt assemblies shall
be drilled on 12 {inch centers with the section of the Prefabricated
Panel being held in place as shown in Pigure 13,

6.1.3 Apply sufficient amounts of THERMO-LAG 330-1 Subliming Material -
Trowel Grade, over the structural steel supports and the bolt head
and nut of the bolt assembly.

AS AN ACCEPTABLE OPTION

6.1.4 Cut two sections of ome hour fire rated Prefabricated Panel together
with an identical section of expanded metal large enough to mount on

the installed rectangular steel tubing or other structural steel
entities.

Bl.S Mount the expanded metal section on the rectangular steel tubing or
other structural steel entities using approved mechanical fasteners.
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7.0

DIRECT SPRAY OVER STRESS SKIN DESIGN FOR CABLE TRAYS

Instellation of the Direct Spray Over Stress Skin Design on cable trays
involves fabricating and installing a protective envelope of THERMO-LAGC Stress
Skin Type 330-69, and then coating the Stress Skin envelope with & specified
dry film thickness of the THERMO-LAG 330-1 Subliming Material - Spray Grade.
The sequential steps involved in installing the fire barrier design on cable
trays are described in the following paragraphs.

Installation of One Hour Fire Barrier Design

Cut a plece of material large enough co form the bottom section from a
sheet of Stress Skin, which is normally supplied in &4 ft by 8 ft
sheets. The width of the bottom section shall be equal to the sum

of the base (w) and both sides (H) of the cable tray plus 3% inches, as
shown in Figure 14, The length of the bottom piece of material shall
not exceed 6.5 feet since longer sections are unwieldly and more
difficult to install.

Cut a square 1% inch piece from each corner of the bottom section of
the Stress Skin.

Form a "U" shaped section by making two 90 degree bends along the
dotted lines which are located at each end of the W + 1/2 inch
dir-czsion line shown in Figure 14.

Form a 1% inch flange on each side of the bottom section by making a
90 degree bend along the dotted lines as shown in Figure 14.

Cut a piece of material large enough to form the top section from a
sheet of Stress Skin, normally supplied in 4 ft by 8 ft sheets. The
width of the top section shall be equal to the base (W) of the cable
plus 2% inches.

Form a 1% inch flange at each end of the top section by making 90
degree bends along the dotted line shown in Figure 14.
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Mount the bottom and top sections of Stress Skin on the cable tray
and fasten the two sections together at a maximur of six~inch
intervals, using approved mechanical fasteners, staples or 18 ga.
tie wire.

Acttach additional bottom and top sections of Stress Skin to a
previously installed section by fastening them together at the end
flanges using approved mechanical fasteners, staples or 18 ga. rie
wire.

Log |

Coat the bottom and top sections of Stress Skin with a nominal dry
film thickness of 1/2" -0 41/8" of the THERMO-LAG 330-1 Subliming
Coating ~ Spray Grade, as shown in Figure 15. The coating shall be
applied in accordance with instructioos given in Paragraph 11.0
herein.

WHEN COATING PRIOR TO MOUNTING

Coating the bottom and top sections of Stress Skin with a nominal dry
thickness of 1/2" -0 +1/8" of the THERMO-LAGC 330-1 Subliming Coating -
Spray Grade, prior to mounting on the cable tray. The coating shall
be applied in accordance with instructions given in Paragraph 11.0
herein.

Mount the bottom and top sections of the precoated Stress Skin on the
cable tray and fasten the two sections together at a maximum of six
inch intervals using approved mechanical fasteners, staples or 18 ga.
tie wire.

Attach additional precoated bottom and top sections of Stress Skin

to a previously installed section by fastening them together at the
end flanges using approved mechanical fasteners, staples or 1f ga.

tie wires

Apply a coating of THERMO-LAG 330-1 Subliming Material - Trowel Grade

in a nominal dry film thickness of 1/2" -0 +1/8" to the edges and joints
of the precoated sections of Stress Skin using a trowel or stiff

bristle brush to f41ll in any gaps or fastening holes.




THERMO-LAG 330 FIRE BARRIER SYSTEM

CROSS SECTIONAL VIFW OF THE
THERMO-LAG 330-] SUBLIMINC COATING ENVELOFE SYSTEM
APPLIED TO A TYPICAL CABLE TRAY

"TYPICAL" INSTALLATION DETAILS

THERMO-LAG 330-]
SUBLIMING MATERIAL

THERMO~LAC STRESS SKIN TYPE 330-69

INC. 3260 BRANNON.ST.LOUIS MO.63139.
S ————————————

- ase ~°~: J L e At LI

::'J. Duris §

e 2......_.. ‘% |
CROSS SECTIONAL OF THE THERMO-LAG 330-1

SUBLIMING COATING ENVELOPE SYSTEM APPLIED TO A

TYPICAL CABLE TRAY

@AW e e

FIGURE 15




Installation of Three Hour Fire Barrier Design

Form the first layer bottom and top sections from a sheet of Stress
Skin whicl is normally supplied in 4 ft by 8 ft sheets, following
the procedures previously deascribed in Steps 7-1.1 through 7.1.7.

Fabricate the second layer bottom section from & shuet of Stress

Skin, which is normally supplied in 4 ft by 8 ft sheets. The width
of the second bottom section shall be equal to the sum of the base (W)
and both sides (R) of the cable tray plus 7 13/16 inches.

Cut & square 2 11/16 inch piece from each corner of the second bottom
sect.on of Stress Skin.

Form "U" shaped sections from the second layer bottom section by
making 90 degree bands along the dotted lines which are located at
each of the W+ 1 13/16 inch dimension line.

Form a 2 11/16 inch flange or each side of the second layer bottom
section by making a 90 degree bend along the dotted lines as shown
in Figure 14.

Cut a piece of material large emough to form the second layer top
section from a sheet of Stress Skin, which is normally supplied in

4 ft by 8 ft sheets. The width of the second layer top seci’'un shall
be equal to the base (W) of the cable tray nlus 7 5/16 inches.

Form a 2 11/16 inch flange at each end of the se.ond layer of Stress
Skin by making 90 degree bends along the dotted 1'nes shown in
Figure l4.

Mount the first layer bottom and top sections of Stress Skin on the
cable tray and fasten the two sections together at a maximum of I8
inch intervals using approved mechanical fasteners, staples or 18
ga. tie wire.
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7.2.9

7.2.10

7.2.11

7.2.12

7.2.13

7.2.14

7.2.15

Attach additional first layer bottom and top sections of Stress Skin
to a previously installed first layer section by fastening them

together at the flanges using approved mechanical fasteners, staples,
or 18 ga. tie wire.

Coat the first layer bottom and top section of Stress Skin with a
oominal dry film thickness of 1" -0 +1/4" of THERMO-LAG 330-1 Subliming
Coating - Spray Grade. The coating shall be applied in accordance
with instructions given in Paragraph 11.0 herein.

Mount the second layer bottom and top sections of Stress Skin on the
cured layer of THERMO-LAG 330-1 Subliming Material - Spray Crade,
and fasten the two sections together &. a maximum of 12 inch

intervals, using approved mechanical fasteners, staples or 18 ga.
tie wires.

Coat the second layer bottom and top sections of Stress Skin with a
nominal dry film thickness of 1" -0 +1/4" of THERMO-LAG 330-1 Subliming

Mate-ial - Spray Grade. The coating shall be applied in accordance
wirn instructions given in Paragraph 11 o herein.

WHEN COATING PRIOR TO MOUNTING

Coat the first layer bottom and top section. -f Stress Skin with a
nominal dry film thickness of 1" «0 +1/4" of THERMO-LAG 330~1 Subliming
Material - Spray Grade, and place taem coated side up on the floor on
a flat surface. The coating shall be applied in accordance with
instructions given in Paragraph 11.0 herein.

Place the second layer bottom section of sStress Skin on the cured
first layer bottom section and the second layer top section of Stress
Skin or the cured first layer top section.

Coat the second layer bottom and top sections of Stress Skin with a
vominal dry film coating thickness of 1" =0 +1/4" of THERMO-LAG 330-1
Subliming Material - Spray Crade. The coating shall be applied in
accordance with instructions given in Paragraph1ll.0 herein.
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Mount the precoated bottom and top sections on the cable tray and
fasten the two sections together at a maximum of 12 {nch intervals
using approved mechancial fasteners, staples or 18 ga. tie wire.

Attach additional precoated bottom and top sections to a previously
installed section by fastening them together at the end flanges using
approved mechanical fasteners, staples or 18 ga. tie wire.

Apply a coating of THERMO~LAG 330~1 Subliming Material - Trowel Grade
in a nominal dry film thickness of 1" ~0 +1/4" to the edges and joints
of the precoated sections using a trowel or stiff bristle brush to

fill in any gaps or fastening holes.

DIRECT SPRAY OVER STRESS SKIN DESICN FOR CONDUIT, CABLE DROPS AND .
INSTRUMENT TUBING

Installation of the Direct Spray over Stress Skin Design on Conduit, Cable

Drops and Instrument Tubing involves fabricating and mounting two semi~-

circular shaped enclosures of THERMO-LAG Stress Skin Type 330-69 on the conduit,
cable drop and instrument tubing, and then coating the enclosures with a
specified dry film thickness of THERMO-LAG 330-1 Subliming Material - Spray
Grade. The sequential steps involved in installing this fire barrier drsign on
conduit, cable drops and instrument tubing are described in the following
paragraphs.

Installation of One Hour Fire Barrier Design

Cut two equal sections large enough for enclosing “he conduit from a
sheet of Stress Skin, normally supplied in 4 ft %y 8 ft sheets. The
width of each section shall be equal to one ha'’f of the diameter of
the conduit, cable drop or instrument tube plus one inch. The length
shall not exceed 6.5 feet since longer seciisns are unwieldly and
more difficult to install.

£

Form a semi-circular segtion with edge f. ges from each of the two
pieces by making two 90 bends at a distiace of 1/2 inch from each
edge of the width dimensicrs as is shown in Figure 17,




FIGURE 17

THERMO-LAG 330 FIRE BARRIER SYSTEM
DIRECT SPRAY OVER STRESS SKIN DESICN
FOR CONDUIT, CABLE DROPS AND INSTRUMENT

TUBING

ONE HOUR DESIGN

THERMO-LAG 330-1
Subliming Material
Applied Over THERMO-LA
Stress Skin Type 330-6

Conduit, Cable Drop
or Instrument Tubing
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8.1.3

8.1.4

8.1.5

8.1.6

8.1.7

8.2

8.2.1

Form a 1/2 inch flange on the length cgges of each of the two
pieces, where required, by making & 90 bend.

Coat the bottom and top sections of Stress Skin with a nominal dry
film thickness of 1/2" -0 +1/8" of the THERMO-LAG 330~1 Subliming
Material - Spray Crade prior to mounting on the conduit, cable
drop or instrument tube.

Mount the two sections of the precoated Stress Skin on the conduit
and fasten the two sections together at a maximum of twelve inch
intervals using mechanical fasteners, staples, or 18 ga. stainless
steel tie wires.

Attach additional coated 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 - Trowel Grade. The minimum
cross sectional thickness of the troweled or caulked edges and
joints should be 0.5 inches.

Installation of Three Hour Fire Barrier Design

Form the first layer bottom and top sections of precoated Stress Skin
following the procedures previously described in Steps 8.1.1 through
8.1.4.

Cut and form the second layer bottom and top semi-circular sections
with edge flanges from a sheet of Stress Skin, allowirg sufficient
increase in dimensions to provide for mounting over the precoated
firstL layer of Stress Skin.
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8.2.3

Coat the first layer bottom and top sections of Stress Skin with a
nominal dry film thickness of 1/2" -0 +1/8" of THERMO-LAG 330-1 Subliring
Material - Spray Grade, and place them coated side up on a flat

surface on the floor. The coating shall be applied in accordance with
instructions giver in Paragraph 11.0 herein.

Place the second layer bottom section of Stress Skin on the cured
first layer bottom section and the second layer top section of Stress
Skin on the cured first layer top section.

Coat the second layer bottom and top sections of Stress Skin with a
nominal dry film thickness of 1/2" -0 +1/8th of THERMO-LAG 330-1 Subliring
Material ~ Spray Grade. The material shall be applied in accordance
with instructions given in Paragraph 11.0.

Mount the coated bottom and top sections on the conduit, cable drop,
or instrument tube and then lace the two sections together at

the flanges using approved stainless steel tie wires as shown in
Figure 18.

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

Corplete the installation by filling in the edges and joints with
THERMO-LAG 330~1 Subliming Materic] - Trowel Grade. The minimum
cross sectional thickness of the troweled or caulked edges and joints
should be 1.0 inches.
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FIGURE 18

THERMO-LAC 330 FIRE BARRIER SYSTEM

DIRECT SPRAY OVER STRESS SKIN DESIGN
FOR CONDUIT, CABLE DROPS AND

INSTRUMENT TUBING

THREE HOUR DISIGN

THERMO-LAG 330-1
Subliming Material
Applied Over THERMO-LAC
stress Skin Type 330-69

Conduit, Cable Drop
or Instrument Tubing
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9.0 DIRECT SPRAY OVER EXPANDED METAL THREE BOUR FIRE WALL DESICN

Installation of the Direct Spray over Stress Skin Three Hour Design to form a
Fire Wall involves coating both sides of the expanded metal or other steel
support material with THERMO-LAG 330-1 Subliming Material - Spray Grade, and
then applying THERMO-LAG Stress Skin Type 330-69 to the wet surfaces on each
side. The sequential steps involved in installing this fire barrier design
on the fire wall support material are described in the following paragraphs.

9.1 Installation of Three hour Fire Barrier Design

9.1.1  Attach the expanded metal to the structural steel framing in those
cases where expanded metal is required.

9.1.2  Prepare the surface on both sides of the expanded metal or other
steel support material for application of the THERMO-LAG 351-2 Primer
by removing any dirt, scale, rust or other contaminants. Never apply
the primer directly over any hard or glossy painted surfaces without
roughening the surface in accordance with standard painting
practices.

9:1:3 Apply the THERMO-LAG 351-2 Primer to both sides of the properly
prepared expanded metal or other steel support material using spray
equipment or a roller. The Primer shall be applied in accordance
with instructions given in Paragrap“™ 11.0 herein.

9.1.4  Coat both primed sides of the expanded metal or other steel support
material with THERMO-LAG 330-1 Subliming Material - Spray CGrade.
The coating shall be applied in accordance with instructions given
in Paragraph 11.0 herein.

$.1.5 Apply THERMO-LAG Stress Skin Type 330-69 to the wet surfaces on each
side after the final pass and use a roller to flatten out any
wrinkles and to embed the Stress Skin securely. Then apply sufficient
THERMO-LAG 330-1 Subliming Material - Spray Grade, to cover the
embedded THERMO-LAG Stress Skin.
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OR WHEN COATING PRIOR TO MOUNTING

Cut two identical sectiocns of THERMO-LAG Stress Skin large enough to
comprise a portion of the fire wall.

Coat two sections of the THERMO-LAG Stress Skin with THERMO-LAG 330-1
Subliming Material-Spray Grade, in the required nominal dry film
coating thickness of 1/2" -0 +1/8". The material shall be applied in
accordance with instruction given in Paragraph 11.0 herein.

Mount the two sections of coated Stress Skin with their Stress Skin
sides facing outward on the expanded metal or other steel support
material using approved #10 size minimum bolts, washers and nuts.
The holes, which may be counterbored as an approved option, for the
approved #10 bolt assemblies are to be drilled on 12 inch centers
with the two coated sections being held in place.

Apply sufficient amounts of THERMO-LAG 330-1 Subliming Material -
Spray Grade, in the required dry film thickness to fill the counterbore
holes.

OR AS AN ACCEPTABLE OPTION

Cut two identical sections of St.ess Skin together with an identical
section of expanded metal large enough to mount on the installed
rectangular steel tubing or other structural steel entities.

Coating the expanded metal with a nominal dry film thickness of 1/" ~0 +1/
of the THERMO-LAG 330-1 Subliming Material - Spray Grade. The coating sha
be applied in accordance with instructions given in Paragraph 11.0 herein.
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