


TABLE OF CONTENTS

= Company's history
=  Product Lines review

- THE EPOXIES
« THE PHENOLICS

= Targeted Market segments
= Utilities (Power & Fiber)
= C&I (Power)
= Transit(Power &Fiber)

= Questions & Answers

©2019 AllRights Reserved, FRE Composites Inc. | 2




FROM 1958 TO TODAY

LongSault Woodcraft-DEW Lines (DistantEarly Warning System - NORAD)
General ElectricCanada 1966 - Fiber Reinforced Engineered Productsdivision
Fiberglass conduit development-RTRC (own publication)
FRE- Registered Trademarkin 1970 both in the United States andCanada
1978 Fact Findinginvestigation at UnderwritersLaboratories

1- CIBA Geigy

2- General ElectricCanada
1984 Publication of 1stFiberglass conduit standard (NEMA TC14)
1988 GEsellstoaManagementBuyout-FRE Compositesisincorporated
1992 FRE Compositesisacquired byHérouxInc.,Canadian Aerospace major
1993 CSAintroduces Type AG-forabove gradenon-hazardous locations
1993 BreathSaver. conduitisintroduced intothe market (own publication)

1996 UL/CSA Harmonized Standards (UL1684)
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FROM 1958 TO TODAY

1998 Exiting the aerospace market-SSRMS completed & delivered
1999 Hérouxsells FRE Composites to investors group (lead by myself)
2000 BreathSaver.-Registered trademark both in the USA and Canada
2005 FRE Compositesrestructuration

2007 FRE Compositesis 100%”owned by Benoit Arsenault

2008 HazGuard™ conduit-NEC recognized for Class 1 Division 2 locations-
Subjected to physical damage locations

2012 XW Breathsavereistestedat UL NorthbrookIL againstUL 2196

2012 Laterintheyear;ULrescinded all FHIT - Certification for 2-Hour Fire
rating systems (cable or cablein conduit - all material types)

2015 UL publishes FHIT 25C-The only2-HourFire Certified system both for
Horizontal and Vertical installations in the United States

2019 Alexandre Arsenault,Executive VP of FRE Composites Group joinsin asa
significant minority shareholder of theGroup
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| THE EPOXIES

FRE= Conduit system design & Characteristics
(Own publications from 1970 to 1984)

= Compressivestrength = Weight

= Impactstrength = Handleability

= Coefficientoffriction = Waterabsorption

=  Temperaturerating (-40°F to 230°F) = Flame resistance (same testing requirements as PVC-UL651)
= Heat transferability (higher voltage) = Flexibility

= Thermalstability (0.015" per °F over 100 feet) = Storagestability

= Watertightsystem (TriSeal™) = Installed costperfoot— Triseal™ push-fitassembly

= Chemicalresistance (epoxy) =  Completerange offittings & accessories

= Resistanceto cable fusionwhenshorted

an FIRST IN THE FIELD
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| THE EPOXIES

FRE= Conduit Listing &
Certification Type BG & AG

UL Listing

The National Electrical Codein Article 355 recognizes “Reinforced Thermosetting Resin
Conduit (RTRC)” as an acceptable conduit material. “FRE. Conduits” is Listed by
Underwriters Laboratories Inc.under file number E53373.

Complianceto NEMATC14 A & B Standards(Oct. 18th,2002 - Adoption of UL standards).

CSA Certification

FRE. Composites’ Above Ground Conduit systemis recognized by the Canadian Electrical
CodeinArticles 12-2500to 12-2512 as an approved conduit material.

The productis CSA certified by the electrical division per the requirements of Bulletin 1089A
under the certification number LL28032. The product also carries CSA mechanical division
certification under listing number LM32667 per the requirements of Bulletin B196.1.




| THE EPOXIES

FRE:= Conduit —
Product characteristics

= Lightweight: 100 feet of4" weighs 70lbs = Dielectric strength: 500 volts/per mil

= Compressivestrength: Axial 12,000 PsiASTM D695 = Dissipationfactor: 0.5%average atroom temperatureper ASTM D348
= Tensilestrength longitudinal: 7,000 Psi per ASTM D638 = Barcolhardness: 52 per ASTM D2583

= Ultimate elongation: 2% per ASTM D2105 = Glass content: 68%perAPI 15LR

= Modulus of elasticity intension: 1,250,000 per ASTM D2105 = Water absorption: <1%perASTM D570

= Modulus of elasticity in bending: 1,250,000 per ASTM D790 = Flammability: HB rating UL 94 / Article 5.10 (UL 2515)

=  Thermal conductivity: 2.0BTU/HR/SQ/F°/Inch = Heat defection temperature (HDT): 312°F (156°C) ASTM D648

= Coefficientof linear thermal expansion: 1.25x10.5"/inch/°F = Integral urethane gasket (TriSeal™)
= Specific gravity: 1.94

=  Temperaturerange: -40°F to 230°F

an FIRST IN THE FIELD
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| THE EPOXIES

FRE= Conduit — Physical Properties (Standard Wall Conduits)

Specific Gravity: 1.94 ASTMD 792
BarcolHardness: 52 ASTMD 2583
Glass Content: 68% +/-3 APl Spec.15LR

SIZE

2"

3"

4"

5"

6"

LENGTH

19'-10"

19'-10"

19'-10"

19'-10"

19'-10"

lbs/length

7.2

11.6

144

24.0

29.5

WEIGHT

lbs/foot

0.36

0.58

0.73

121

1.49

WALL THICKNESS

.070"
.070"
.070"

.095"

.095” (6ID) /
.110”(61PS)
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THE EPOXIES

Conduit for Bridge Installations

Type AGUL 2515



| THE EPOXIES

Weight of FRE= Conduit-
Type AG

= Considerable savingsin conduit hangers andsupports can be
realized due to FRE-'s light weight and high flexural strength.

= FRE-Conduitis twice the strengthto weight ratio thanPVCand
much lighter weight thansteel andaluminum alternative
products.

= Completetablesof weightsand measuresare provided in the
Above Ground Conduit catalog.

Thermal Expansion of FREe Conduit —
Type AG

= Thermal expansion is a major advantage forbridge applications.

= FRE-'slowthermal expansionis on 40%of that of P.V.C.conduits
hencereducingthe number of expansion jointsrequired.

= FRE-'s coefficient of thermal expansionisalow 1.37 x 10-2 in/in/°F.

= Asimplification of thisdatais that foratemperaturechange of 1°F, a
100 foot length of conduit will expand or contract of 0.015".

= Everybridge crossinginstallation of FRE- Conduit system will require
atleast one (1) expansion joint per conduit run.

an FIRST IN THE FIELD

COMPOSITES &



| THE EPOXIES

Thermal Expansion of FRE= Conduit

—Type AG

AMBIENT CONDUIT LENGTH CHANGE
TEMP CHANGE (°F) (INCHES/100 FT OF CONDUIT)
1° 0.015"
40° 0.600"
80° 1.200"
120° 1.800"
160° 2.400"

The watertight FRE- O-Ring Expansion Jointis designed to
allow4inchesoftravel in either direction,therefore one
expansion joint should beinstalled in every 200 feet to
conduit run.An expansionjoint will permit up to a 120°F rise
orfallin temperaturefrom the temperature at the time of
installation,without causing binding or excessive travel
within the expansion joint. Further details regarding
placement and configuration of expansion jointsare detailed

in Section 4- Work practice for Under bridge Installations.



| THE EPOXIES

FRE= Conduit - Type AG
Expansmn F|tt|ngs O-Ring expansion joints have been specifically designed

forusein bridge crossing applications.Asilicone O-Ringis
usedinsealingthe unitto keep out dirt and water while

| 4 | 4" maintaining freedom of movement. The unit also employs

retaining rings to contain the O-Ringseal andto prevent

" | | | the sleeve from accidentallydisengaging should it be

extendedtoo far.



| THE EPOXIES

FRE= Conduit — Type AG
Expansion Fittings Location

Expansion and contractionofthe conduit willusually be greater
and independentofany expansionand contractionin the bridge
structure.

Forthis reason,expansionjoints and restrainingpointswhich
anchorthe conduit must be employed to adequately controlthis
motion in a predictable manner.An expansionjoint mustbe
provided for every 200 feet of conduit run to adequately control
motion.

To ensurethat each expansionjoint worksindependently formthe
others,the conduit must be securely braced at each 200 foot
interval. The diagram to the right shows a typical bridge
installation.

[f g e e e j
T%L(J—J»_LC_L_& lcd <L—LCJ?£__
l ©

o
Intermediate Anchoring FREe O’Ring
Hanger Hanger with Expansion
FRE- Split Joint
Stop Ring

an FIRST IN THE FIELD
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| THE EPOXIES

FRE= Conduit —Type AG
Back-to-Back configuration

An alternate method of O-Ringinstalling expansion jointswhich
merits consideration is the back-to-back technique. With this
method,an O-Ring expansion jointis placed oneitherside of the
anchoring hanger as shown in the diagrambelow.

e Lol &L L1 L] [ &
5 £

This method maysave someinstallationtime when applied to
certain bridge types. With this technique,a short length of FRE-
Conduitis positioned in the anchoringhangerand held in place by
splitstop rings on either side of the anchoring hanger. O-Ring
Expansion joints are then attached back to back onthis short
piece of conduit and the conduitrunisinstalled outfrom these
expansion jointsin either direction.

N\
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| THE EPOXIES

FRE= Conduit— Type AG
Split Stop Rings

Thebracingofthe conduit every 200'is done with the use of
anchoring hangers. These hangers arerigidly fastened tothe bridge
structureto avoidswaying of bending motion.

The conduitis held firmlyin the hangerby use of split stop rings
cemented to the conduit on eitherside of the hanger. The conduit
should always be restrained by split stop ringsand never by clamping
the conduit tightlyin the hanger. This procedure restrictsthe conduit
and permits no motionat the anchoring hanger.

FRE@ Split Stop Ring

FRE® Conduit— Type AG
Split Stop Ring Locations

The conduit run between two such anchoringhangers actsas an
independent until transferring its motion tothe expansion joint
locatedin that line.

Bridge Structure

7

v

;‘W\J
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| THE EPOXIES

Hanger Design with FRE= Conduit - Type AG

NEC Table 355.30 - RTRC span distance in between supports

Extended Support distance Listing - Reducing # of hangers-lowers installed costs.

FRE Composites’recommends that the followingfactors be consideredin the
selection of conduit hangers:

Typical grid type
conduit hanger L .

= Thehangers-minimum support surface width of 2" - Load bearing capability

= Thecommerciallyavailable grid type of conduit support hanger designed for
non-metallicconduits isrecommended to minimize abrasionand wear at the
ductand hangerinterface,the materials shouldbe of the same or similar
composition and hardness.

= Thehangeropeningshouldbe such asto allow free andunrestricted
movement of the conduit duringinstallation andduringthermal expansion
and contraction. The openingsshould not,however,be so large as to allow
the passage of the enlarged conduit bellend,double bellcoupling, expansion
jointsorsplit stop rings.

an FIRST IN THE FIELD
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| THE EPOXIES

FRE= Conduit—Type AG FRE= Conduit-Type AG
Bridge vibrations Joining Methods

= Bridgestructuresare subject to the transmission of vibrations The design engineer can either specify a Triseal™ Push fit joint or
from the road surfaces to the conduit runs. two partadhesive to be applied to each spigot.

= Adequate provisionsmustbe madein the useofthreaded Factorsto be considered in determining the need foradhesive
fasteners and specified fastening torque, lock nuts, lock jointsversus friction Pushfit (TriSeal™) joints are:

washers and thread sealants to ensure the hanger's integrity.
= Excessivevibration ormovementin the bridge structure may
= Theseprovisionswill reduce costly maintenance and avoid require additional resistance to decoupling.

hazardoussituationsover the life of the installation.
= Lowadditional cost foradhesivejoints.

= Presence of water flowing throughthe bridge crossingconduit
runs from the existing conduit.

an FIRST IN THE FIELD

COMPOSITES &






| THE EPOXIES

HazGuard™ Conduit — Product characteristics

= Lightweight: 100 feet of4" weighs 282 |bs = Dielectric strength: 500 volts/per mil

= Compressivestrength: Axial 12,000 PsiASTM D695 = Dissipation factor: 0.5%average atroom temperatureper ASTM D348
= Tensile strength longitudinal: 7,000 Psi per ASTM D638 = Barcolhardness: 50+/-2 per ASTM D2583

= Ultimate elongation: 2% per ASTM D2105 = Glass content: 71% +/-3 per APl 15LR

= Modulus of elasticity in tension: 1,250,000 per ASTM D2105 = Water absorption: <1%perASTM D570

= Modulus of elasticity in bending: 1,250,000 per ASTM D790 = Flammability: Article 5.10 (UL 2515)

=  Thermal conductivity: 2.0BTU/HR/SQ/F°/Inch = Heat defection temperature (HDT): 312°F (156°C) ASTM D648

= Coefficientof linear thermal expansion: 1.37x10.5"/inch/°F
= Specific gravity: 1.93+/-3

= Temperaturerange: -40°F to 230°F

an FIRST IN THE FIELD
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| THE EPOXIES

HazGuard™ Conduit - HazGuard™ Conduit -
Product Applications Listing & Certification

Generally destinedto Bridge installations- UL Listing

Physical damage locations The National Electrical Codein Article 355 recognizes “Reinforced
Thermosetting Resin Conduit (RTRC)” as an acceptable conduit

Power bridge crossings material for Class 1 Division 2 locations - Subjected to Physical

= Utilities damages. “HazGuard™ Conduits” is Listed by Underwriters

- DOT Laboratories [nc.under file numberE53373.

Complianceto NEMA TC14-2515A Standards (Oct. 18th, 2002 -

Fiber optic Adoption of UL standards)

= Large Carriers (AT&T,Verizon and others)

=  Empty or Multicell
Empty - installed and smalldiameter PE pulled
Multicell - Pre-assembled in factory (OMNI - Opticom)

an FIRST IN THE FIELD
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| THE EPOXIES

FRE= Underwater conduit —
Design & Characteristics

Typicalinstallations
River and/or crossings
Power and Fiber

o o

Industry Users
Southern Nevada Water Authority (SNWA) - Lake Mead crossing
Hydro-Quebec
Etc...

Please consultouronline catalogue for all product designand
characteristics







| THE PHENOLICS

XW Breathsavere
Certification to UL2196 / 2-Hour fire Certified

UL 2196 Certification challenges

Certification vs. Verified Service Report (VSR) - Underwriter's Laboratories
Wire fill vs. NEC 40% standard fill rate
Supportdistance (Certification vs. UL 2515A Listing)

Acceptance of credentials by Authority Having Jurisdiction (AHJ)
Liabilities vs.competition

Industry Users
BART (Bay Area Rapid Transit)
HART (Honolulu Area Rapid Transit)
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| THE PHENOLICS

XW Breathsaver» Conduit —
Product characteristics

= Lightweight: 100feetof4" weighs282lbs

= Compressivestrength: Axial 12,000 PsiASTM D695

= Tensile strength longitudinal: 7,000 Psi per ASTM D638

= Ultimate elongation: 2% per ASTM D2105

= Thermal conductivity: 1.067 Btu.in/ft2.h.°F ASTM D335

= Coefficientof linear thermal expansion: 1.25x10.5"/inch/°F
= Specific gravity: 1.93+/-2

= Temperaturerange: -40°F to 1850°F

Dielectric strength: 500volts/per mil

Dissipation factor: 0.5% average at room temperature per ASTM D348

Barcol hardness: 50+/-2 per ASTM D2583

Glass content: 71% +/-3 per API 15LR

Water absorption: <1.5% per ASTM D570

Heat defection temperature (HDT): 482°FASTM D648

FRE

COMPOSITES &
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| THE PHENOLICS

XW Breathsavers
Conduit Listing

UL Listing

The National Electrical Code in Article 355 recognizes “Reinforced
Thermosetting Resin Conduit (RTRC)” as an acceptable conduit
material for Class 1 Division 2 locations - Subjected to Physical
damages. “Breathsaver Conduits.” is Listed by Underwriters
LaboratoriesInc. under file number E53373.

Compliance to NEMA TC14-2515A Standards (Oct. 18t", 2002 -
Adoption of UL standards)

XW Breathsavere
Certificationto UL2196/ 2-Hour fire Certified

UL 2196 Certification

BreathSaver® Type XW is the only 2-Hour Fire Certified conduit in the United
Statesfor both Vertical and Horizontalinstallations (all type of materialson the
market) when installed with Prysmian RHW2 cables (FHIT 25C - Certified system)

Certificationvs. Verified Service Report (VSR)- Underwriter's Laboratories
= Prysmian/BreathSaver’ Certification

108 successful tests bothvertical andhorizontal (3/4" to6")

+ 1VSR - # 10 with Hoffman pull boxand two 2 hour splices

= RSCC/Champion Fiberglass - Verified Service Report (VSR)
2 tests pertherequirements of UL 2196

an FIRST IN THE FIELD
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| THE PHENOLICS

SW Breathsaver. Conduit —
Design & Characteristics

Typicalinstallations
= TunnelsandRoadways (NFPA502)
= Exposed but concealed locations (Transit installations)

Industry Users

MTA (NYC)

MBTA (Boston)
= WAMATA (Washington DC)
= LAMETRO

SMFTA (San Francisco Municipal Transportation Agency)

Please consult ouronline catalogue for all product design
and characteristics
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