ADDENDUM # 012

Date: 06/08/18

RE: Cherokee Nation Entertainment
Tahlequah Casino

From: James R Childers Architect, Inc.
45 South 4™ Street
Fort Smith, Arkansas 72901

This addendum forms part of the Contract Documents, and modifies the documents as noted
below. Bidder must acknowledge receipt of this addendum in the FMC Bid Form. Failure to
do so may subject the bidder to disqualification.

Item 1 Fire Suppression and Electrical Specification Sections: 21 2200,
21 1316, 26 0519, 26 0526, 26 0533, and 26 0543.

ltem 2 Sheet A4.0 — Revised RTU Screens
ltem 3 Structure Summary of Changes

Iltem 4 Structure Drawings



Tahlequah Casino

SECTION 211316 - DRY-PIPE PRE-ACTION SPRINKLER SYSTEM

PART 1 - GENERAL

11

1.2

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Pipes, fittings, and specialties.
Fire-protection valves.
Sprinkler specialty pipe fittings.
Sprinklers.

Alarm devices.

Manual control stations.
Control panels.

Pressure gages.

NN E

Related Sections:

1. Division 21 Section "Fire-Suppression Standpipes" for standpipe piping.

Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.

3. Division 28 Section “Zoned (DC Loop) Fire-Alarm System™ for alarm devices not
specified in this Section.

N

DEFINITIONS

Standard-Pressure Sprinkler Piping: Dry-pipe sprinkler system piping designed to operate at
working pressure 175 psig (1200 kPa) maximum.

SYSTEM DESCRIPTIONS

Single-Interlock Preaction Sprinkler System: Automatic sprinklers are attached to piping
containing low-pressure air. Actuation of fire-detection system in same area as sprinklers opens
deluge valve, permitting water to flow into piping and to discharge from sprinklers that have
opened.

Double-Interlock Preaction Sprinkler System: Automatic sprinklers are attached to piping
containing low-pressure air. Actuation of a fire-detection system in the same area as sprinklers
opens the deluge valve permitting water to flow into the sprinkler piping; a closed solenoid
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valve in the sprinkler piping is opened by another fire-detection device; then water will
discharge from sprinklers that have opened.

PERFORMANCE REQUIREMENTS

Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum
working pressure.

Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis
by a qualified professional engineer, using performance requirements and design criteria
indicated.

1. Available fire-hydrant flow test records indicate the following conditions:

Date: To be determined (TBD).

Time: TBD.

Performed by: Operator's name of company TBD.
Location of Residual Fire Hydrant R: Location TBD.
Location of Flow Fire Hydrant F: TBD.

Static Pressure at Residual Fire Hydrant R: psig TBD.
Measured Flow at Flow Fire Hydrant F: gpm TBD.
Residual Pressure at Residual Fire Hydrant R: psig TBD.

S@ o a0 o

Sprinkler system design shall be approved by authorities having jurisdiction.

1. Margin of Safety for Available Water Flow and Pressure: 10 psi minimum or 10% excess
available pressure, whichever is greater, including losses through water-service piping,
valves, and backflow preventers.

2. Sprinkler Occupancy Hazard Classifications:

a. Electrical Equipment Rooms: Ordinary Hazard, Group 1.

3. Minimum Density for Automatic-Sprinkler Piping Design:

a. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500 sg. ft. area.

4, Maximum Protection Area per Sprinkler: Per UL listing.
Maximum Protection Area per Sprinkler:

a. Electrical Equipment Rooms: 130 sg. ft.

5. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless
otherwise indicated:
a. Ordinary-Hazard Occupancies: 250 gpm for 60 minutes

Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions
determined according to NFPA 13 and ASCE/SEI 7.
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SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, electrical characteristics, and furnished specialties and accessories.

Shop Drawings: For dry-pipe sprinkler systems. Include plans, elevations, sections, details,
and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

Delegated-Design Submittal: For sprinkler systems indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:

Domestic water piping.

Compressed air piping.

HVAC hydronic piping.

Items penetrating finished ceiling including the following:

el NS>

a. Lighting fixtures.
b. Air outlets and inlets.

Qualification Data: For qualified installer, designer and professional engineer.

Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that
have been approved by authorities having jurisdiction, including hydraulic calculations if
applicable.

Fire-hydrant flow test report.

Field Test Reports and Certificates: Indicate and interpret test results for compliance with
performance requirements and as described in NFPA 13. Include "Contractor's Material and
Test Certificate for Aboveground Piping."

Field quality-control reports.

Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation,
and maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems

and providing professional engineering services needed to assume engineering
responsibility. Base calculations on results of fire-hydrant flow test.
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2. Shall employ a NICET Level Il certified designer, who will be responsible for this
project.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing
shall comply with the following:

1. NFPA 13, "Installation of Sprinkler Systems."
2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances."

PROJECT CONDITIONS

Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary sprinkler service according to requirements indicated:

1. Notify Construction Manager and Owner no fewer than two days in advance of proposed
interruption of sprinkler service.

2. Do not proceed with interruption of sprinkler service without Construction Manager's and
Owner's written permission.

COORDINATION
Coordinate layout and installation of sprinklers with other construction that penetrates ceilings,
including light fixtures, HVAC equipment, and partition assemblies.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with
space for minimum of six spare sprinklers plus sprinkler wrench. Include number of
sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with
sprinklers and wrench for each type of sprinkler used on Project.

PART 2 - PRODUCTS

21

A

PIPING MATERIALS

Comply with requirements in "Piping Schedule™ Article for applications of pipe, tube, and
fitting materials, and joining methods for specific services, service locations, and pipe sizes.
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STEEL PIPE AND FITTINGS

Standard Weight, Steel Pipe: ASTM A 53/A 53M, Type E, Grade B. Pipe ends may be factory
or field formed to match joining method.

Schedule 30, Steel Pipe: ASTM A 135; ASTM A 795/A 795M, Type E; or ASME B36.10M,
wrought steel; with wall thickness not less than Schedule 30 and not more than Schedule 40.
Pipe ends may be factory or field formed to match joining method.

Thinwall Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, threadable, with wall thickness
less than Schedule 30 and equal to or greater than Schedule 10. Pipe ends may be factory or
field formed to match joining method.

Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless
steel pipe with threaded ends.

Steel Couplings: ASTM A 865, threaded.

Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
Malleable- or Ductile-Iron Unions: UL 860.

Cast-Iron Flanges: ASME B16.1, Class 125.

Grooved-Joint, Steel-Pipe Appurtenances:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Anvil International, Inc.

Corcoran Piping System Co.
National Fittings, Inc.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.
Victaulic Company.

hO o0 o

2. Pressure Rating: 250 psig (1725 kPa) minimum.

3. Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron casting or
ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.

4, Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern,
unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections,
EPDM-rubber gasket, and bolts and nuts.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or
ASME B16.21, nonmetallic and asbestos free.

1. Class 125, Cast-Iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.

DRY-PIPE PRE-ACTION SPRINKLER SYSTEMS 211316 -5



24

Tahlequah Casino

2. Class 250, Cast-Iron and Class 300, Raised-Face Flanges: Ring-type gaskets.
Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

LISTED FIRE-PROTECTION VALVES
General Requirements:

1. Valves shall be UL listed or FM approved.
2. Minimum Pressure Rating for Standard-Pressure Piping: 175 psig (1200 kPa).

Ball Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Anvil International, Inc.
b. Victaulic Company.

3. Standard: UL 1091 except with ball instead of disc.

4, Valves NPS 1-1/2 (DN 40) and Smaller: Bronze body with threaded ends.

5 Valves NPS 2 and NPS 2-1/2 (DN 50 and DN 65): Bronze body with threaded ends or
ductile-iron body with grooved ends.

6. Valves NPS 3 (DN 80): Ductile-iron body with grooved ends.

Bronze Butterfly Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. Fivalco Inc.
b. Global Safety Products, Inc.
C. Milwaukee Valve Company.

Standard: UL 1091.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Bronze.

End Connections: Threaded.

ous~®

Iron Butterfly Valves:
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Anvil International, Inc.

Fivalco Inc.

Global Safety Products, Inc.

Kennedy Valve; a division of McWane, Inc.
Milwaukee Valve Company.

NIBCO INC.

Pratt, Henry Company.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.
Victaulic Company.

—mS@mheoo o

Standard: UL 1091.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Cast or ductile iron.
Style: Lug or wafer.

End Connections: Grooved.

Nook~w

E. Check Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

AFAC Inc.

American Cast Iron Pipe Company; Waterous Company Subsidiary.
Anvil International, Inc.

Clow Valve Company; a division of McWane, Inc.
Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Jenkins Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Fire-End & Croker Corporation.

Fire Protection Products, Inc.

Fivalco Inc.

Globe Fire Sprinkler Corporation.

Groeniger & Company.

Kennedy Valve; a division of McWane, Inc.
Matco-Norca.

Metraflex, Inc.

Milwaukee Valve Company.

Mueller Co.; Water Products Division.

NIBCO INC.

Potter Roemer.

Reliable Automatic Sprinkler Co., Inc.

" SOV OS3ITATTSQNOO0DT
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Shurjoint Piping Products.

Tyco Fire & Building Products LP.
United Brass Works, Inc.

Venus Fire Protection Ltd.
Victaulic Company.

Viking Corporation.

Watts Water Technologies, Inc.
<Insert manufacturer's name>.

< xXzg<€£E
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Standard: UL 312

Pressure Rating: 250 psig (1725 kPa) minimum.
Type: Swing check.

Body Material: Cast iron.

End Connections: Flanged or grooved.

Nookw

F. Bronze OS&Y Gate Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Milwaukee Valve Company.

NIBCO INC.

United Brass Works, Inc.

®o0 o

Standard: UL 262.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Bronze.

End Connections: Threaded.

SRS

G. Iron OS&Y Gate Valves:

1. Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

American Cast Iron Pipe Company; Waterous Company Subsidiary.
American Valve, Inc.

Clow Valve Company; a division of McWane, Inc.

Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.

Crane Co.; Crane Valve Group; Stockham Division.

Hammond Valve.

Milwaukee Valve Company.

Mueller Co.; Water Products Division.

—S@ e o0 T
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NIBCO INC.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.
United Brass Works, Inc.

Watts Water Technologies, Inc.

53— R

Standard: UL 262.

Pressure Rating: 250 psig (1725 kPa) minimum.
Body Material: Cast or ductile iron.

End Connections: Flanged or grooved.

SR

H.  Indicating-Type Butterfly Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

Anvil International, Inc.

Fivalco Inc.

Global Safety Products, Inc.

Kennedy Valve; a division of McWane, Inc.
Milwaukee Valve Company.

NIBCO INC.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.
Victaulic Company.

<Insert manufacturer's name>.

—mS@mme oo o

Standard: UL 1091.
Pressure Rating: 175 psig (1200 kPa) minimum.
Valves NPS 2 (DN 50) and Smaller:

gk w

a. Valve Type: Ball or butterfly.
b. Body Material: Bronze.
C. End Connections: Threaded.

6. Valves NPS 2-1/2 (DN 65) and Larger:
a. Valve Type: Butterfly.
b. Body Material: Cast or ductile iron.

C. End Connections: Flanged, grooved, or wafer.

7. Valve Operation: Integral electrical, 115-V ac, prewired, two-circuit, supervisory switch
and visual indicating device.

. NRS Gate Valves:
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

American Cast Iron Pipe Company; Waterous Company Subsidiary.
American Valve, Inc.

Clow Valve Company; a division of McWane, Inc.

Crane Co.; Crane Valve Group; Stockham Division.

Kennedy Valve; a division of McWane, Inc.

Mueller Co.; Water Products Division.

NIBCO INC.

Tyco Fire & Building Products LP.

<Insert manufacturer's name>.

mT@ e oe o

Standard: UL 262.

Pressure Rating: 250 psig (1725 kPa) minimum.
Body Material: Cast iron with indicator post flange.
Stem: Nonrising.

End Connections: Flanged or grooved.

Nogkow

TRIM AND DRAIN VALVES
General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide,"
published by FM Global, listing.
2. Pressure Rating: 175 psig (1200 kPa) minimum.

Angle Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Fire Protection Products, Inc.
b. United Brass Works, Inc.

Ball Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following]:

Affiliated Distributors.

Anvil International, Inc.

Barnett.

Conbraco Industries, Inc.; Apollo Valves.
Fire-End & Croker Corporation.

®Poo0oTe
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f. Fire Protection Products, Inc.

g. Flowserve.

h. FNW.

i. Jomar International, Ltd.

J- Kennedy Valve; a division of McWane, Inc.

k. Kitz Corporation.

. Legend Valve.

m.  Metso Automation USA Inc.

n. Milwaukee Valve Company.

0. NIBCO INC.

p. Potter Roemer.

g Tyco Fire & Building Products LP.

r. Victaulic Company.

S, Watts Water Technologies, Inc.
Globe Valves:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Fire Protection Products, Inc.
b. United Brass Works, Inc.

Plug Valves:
1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

a. Southern Manufacturing Group.

SPECIALTY VALVES

General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide,"
published by FM Global, listing.

2. Pressure Rating:

a. Standard-Pressure Piping Specialty Valves: 175 psig (1200 kPa) minimum.
b. High-Pressure Piping Specialty Valves: 250 psig (1725 kPa) minimum.

3. Body Material: Cast or ductile iron.
4. Size: Same as connected piping.
5 End Connections: Flanged or grooved.

Dry-Pipe Valves:
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

AFAC Inc.

Globe Fire Sprinkler Corporation.
Reliable Automatic Sprinkler Co., Inc.
Tyco Fire & Building Products LP.
Venus Fire Protection Ltd.

Victaulic Company.

g. Viking Corporation.

ho o0 o

Standard: UL 260

Design: Differential-pressure type.

Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming level,
alarm connections, ball drip valves, pressure gages, priming chamber attachment, and
fill-line attachment.

6. Air-Pressure Maintenance Device:

ok w

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

b. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

1)  AFAC Inc.

2)  Globe Fire Sprinkler Corporation.

3)  Reliable Automatic Sprinkler Co., Inc.
4)  Tyco Fire & Building Products LP.

5)  Venus Fire Protection Ltd.

6)  Victaulic Company.

7)  Viking Corporation.

C. Standard: UL 260.

Type: Automatic device to maintain minimum air pressure in piping.

e. Include shutoff valves to permit servicing without shutting down sprinkler piping,
bypass valve for quick filling, pressure regulator or switch to maintain pressure,
strainer, pressure ratings with 14- to 60-psig (95- to 410-kPa) adjustable range, and
175-psig (1200-kPa) outlet pressure.

B

7. Air Compressor:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

b. Basis-of-Design Product: Subject to compliance with requirements, provide
product indicated on Drawings or comparable product by one of the following:

1)  Gast Manufacturing Inc.
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2) General Air Products, Inc,
3)  Viking Corporation.

C. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval
Guide," published by FM Global, listing.

d. Motor Horsepower: Fractional.

e. Power: 120-V ac, 60 Hz, single phase.

Automatic (Ball Drip) Drain Valves:

1.

Nookow

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

a. AFAC Inc.
b. Reliable Automatic Sprinkler Co., Inc.
C. Tyco Fire & Building Products LP.

Standard: UL 1726.

Pressure Rating: 175 psig (1200 kPa) minimum.
Type: Automatic draining, ball check.

Size: NPS 3/4 (DN 20).

End Connections: Threaded.

SPRINKLER SPECIALTY PIPE FITTINGS

General Requirements for Dry-Pipe-System Fittings: UL listed for dry-pipe service.

Branch Outlet Fittings:

1.

Nooakrwd

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Anvil International, Inc.

National Fittings, Inc.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.
Victaulic Company.

®o0 o

Standard: UL 213.

Pressure Rating: 175 psig (1200 kPa) minimum.

Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-T and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to
match connected branch piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.
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C. Flow Detection and Test Assemblies:

1.

w

o

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

AGF Manufacturing Inc.

Reliable Automatic Sprinkler Co., Inc.
Tyco Fire & Building Products LP.
Victaulic Company.

oo o

Standard: UL's "Fire Protection Equipment Directory” listing or "Approval Guide,"
published by FM Global, listing.

Pressure Rating: 175 psig (1200 kPa) minimum.

Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test
valve.

Size: Same as connected piping.

Inlet and Outlet: Threaded.

D. Branch Line Testers:

1.
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Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following]:

a. Elkhart Brass Mfg. Company, Inc.
b. Fire-End & Croker Corporation.
C. Potter Roemer.

Standard: UL 199.

Pressure Rating: 175 psig (1200 kPa) minimum.
Body Material: Brass.

Size: Same as connected piping.

Inlet: Threaded.

Drain Outlet: Threaded and capped.

Branch Outlet: Threaded, for sprinkler.

E.  Sprinkler Inspector's Test Fittings:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

AGF Manufacturing Inc.

Triple R Specialty.

Tyco Fire & Building Products LP.
Victaulic Company.

Viking Corporation.

P00 o

Standard: UL's "Fire Protection Equipment Directory” listing or "Approval Guide,"
published by FM Global, listing.
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Pressure Rating: 175 psig (1200 kPa) minimum.

Body Material: Cast- or ductile-iron housing with sight glass.
Size: Same as connected piping.

Inlet and Outlet: Threaded.

Adjustable Drop Nipples:

1.

Nookrwd

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. CECA, LLC.
b. Corcoran Piping System Co.
C. Merit Manufacturing; a division of Anvil International, Inc.

Standard: UL 1474,

Pressure Rating: 250 psig (1725 kPa) minimum.
Body Material: Steel pipe with EPDM O-ring seals.
Size: Same as connected piping.

Length: Adjustable.

Inlet and Outlet: Threaded.

Flexible, Sprinkler Hose Fittings:

1.

N
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Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Fivalco Inc.
b. FlexHead Industries, Inc.
C. Gateway Tubing, Inc.

Standard: UL 1474,

Type: Flexible hose for connection to sprinkler, and with bracket for connection to
ceiling grid.

Pressure Rating: 175 psig (1200 kPa) minimum.

Size: Same as connected piping, for sprinkler.

SPRINKLERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Nook~wnhE

AFAC Inc.

Globe Fire Sprinkler Corporation.
Reliable Automatic Sprinkler Co., Inc.
Tyco Fire & Building Products LP.
Venus Fire Protection Ltd.

Victaulic Company.

Viking Corporation.

DRY-PIPE PRE-ACTION SPRINKLER SYSTEMS 211316 - 15



29

Tahlequah Casino

General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory” listing or "Approval Guide,"
published by FM Global, listing.

2. Pressure Rating for Residential Sprinklers: 175 psig (1200 kPa) maximum.

3. Pressure Rating for Automatic Sprinklers: 175 psig (1200 kPa) minimum.

4. Pressure Rating for High-Pressure Automatic Sprinklers: 250 psig (1725 kPa) minimum.

Automatic Sprinklers with Heat-Responsive Element:

1. Nonresidential Applications: UL 199.

2. Residential Applications: UL 1626.

3. Characteristics: Nominal 1/2-inch (12.7-mm) orifice with discharge coefficient K of 5.6,
and for "Ordinary" temperature classification rating unless otherwise indicated or
required by application.

Sprinkler Finishes:

1. Chrome plated.
2. Bronze.
3. Painted.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with
sprinklers.

1. Ceiling Mounting: Chrome-plated steel, two piece, with 1-inch (25-mm) vertical
adjustment.
2. Sidewall Mounting: Chrome-plated steel one piece, flat.

Sprinkler Guards:

1. Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

a Reliable Automatic Sprinkler Co., Inc.
b. Tyco Fire & Building Products LP.

C Victaulic Company.
d Viking Corporation.

N

Standard: UL 199.
3. Type: Wire cage with fastening device for attaching to sprinkler.

ALARM DEVICES

Alarm-device types shall match piping and equipment connections.
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B. Pressure Switches:

1.

akrwmn

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

AFAC Inc.

Barksdale, Inc.

Detroit Switch, Inc.

Potter Electric Signal Company.
System Sensor; a Honeywell company.
Tyco Fire & Building Products LP.
United Electric Controls Co.

Viking Corporation.

S@ o a0 o

Standard: UL 346.

Type: Electrically supervised water-flow switch with retard feature.
Components: Single-pole, double-throw switch with normally closed contacts.
Design Operation: Rising pressure signals water flow.

C.  Valve Supervisory Switches:

1.

agrwmn

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Fire-Lite Alarms; a Honeywell company.
Kennedy Valve; a division of McWane, Inc.
Potter Electric Signal Company.

System Sensor; a Honeywell company.

oo oTe

Standard: UL 346.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.
Design: Signals that controlled valve is in other than fully open position.

D. Indicator-Post Supervisory Switches:

1.

agkrwmn

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Potter Electric Signal Company.
b. System Sensor; a Honeywell company.

Standard: UL 346.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.

Design: Signals that controlled indicator-post valve is in other than fully open position.
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MANUAL CONTROL STATIONS

Description: UL listed or FM Global approved, hydraulic operation, with union, NPS 1/2
(DN 15) pipe nipple, and bronze ball valve. Include metal enclosure labeled "MANUAL
CONTROL STATION" with operating instructions and cover held closed by breakable strut to
prevent accidental opening.

CONTROL PANELS

Description: Single-area, two-area, or single-area cross-zoned type control panel as indicated,
including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for
operation of deluge valves. Panels contain power supply; battery charger; standby batteries;
field-wiring terminal strip; electrically supervised solenoid valves and polarized fire-alarm bell;
lamp test facility; single-pole, double-throw auxiliary alarm contacts; and rectifier.

1. Panels: UL listed and FM Global approved when used with thermal detectors and
Class A detector circuit wiring. Electrical characteristics are 120-V ac, 60 Hz, with 24-V
dc rechargeable batteries.

2. Manual Control Stations: Electric operation, metal enclosure, labeled "MANUAL
CONTROL STATION" with operating instructions and cover held closed by breakable
strut to prevent accidental opening.

3. Manual Control Stations: Hydraulic operation, with union, NPS 1/2 (DN 15) pipe nipple,
and bronze ball valve. Include metal enclosure labeled "MANUAL CONTROL
STATION" with operating instructions and cover held closed by breakable strut to
prevent accidental opening.

PRESSURE GAGES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AMETEK, Inc.; U.S. Gauge Division.
Ashcroft, Inc.

Brecco Corporation.

WIKA Instrument Corporation.

el N>

Standard: UL 393.

Dial Size: 3-1/2-to 4-1/2-inch (90- to 115-mm) diameter.

Pressure Gage Range: 0 to 250 psig (0 to 1725 kPa) minimum.

Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.

Air System Piping Gage: Include retard feature and "AIR" or "AIR/WATER" label on dial
face.
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ESCUTCHEONS
General: Manufactured ceiling, floor, and wall escutcheons and floor plates.

One-Piece, Cast-Brass Escutcheons: Polished chrome-plated or rough-brass finish with set-
SCrews.

One-Piece, Deep-Pattern Escutcheons: Deep-drawn, box-shaped brass with chrome-plated
finish.

One-Piece, Stamped-Steel Escutcheons: Chrome-plated finish with set-screw or spring clips.

Split-Casting, Cast-Brass Escutcheons: Polished chrome-plated or rough-brass finish with
concealed hinge and set-screw.

Split-Plate, Stamped-Steel Escutcheons: Chrome-plated finish with exposed-rivet hinge, set-
screw or spring clips.

One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

Split-Casting Floor Plates: Cast brass with concealed hinge.

SLEEVES

Cast-lron Wall Pipe Sleeves: Cast or fabricated of cast iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

Galvanized-Steel-Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with welded longitudinal joint.

Molded-PE Sleeves: Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing
flange for attaching to wooden forms.

Molded-PVC Sleeves: Permanent, with nailing flange for attaching to wooden forms.
PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, standard weight, zinc coated,
plain ends.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with set-screws.

SLEEVE SEALS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following]:

DRY-PIPE PRE-ACTION SPRINKLER SYSTEMS 211316 - 19



B.

2.16

A

B.

C.

D.

Tahlequah Casino

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex, Inc.

Pipeline Seal and Insulator, Inc.

el NS

Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.

1. Sealing Elements: EPDM-rubber or NBR interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.

2. Pressure Plates: Carbon steel

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating length required
to secure pressure plates to sealing elements.

GROUT

Standard: ASTM C 1107, Grade B, post-hardening and volume adjusting, dry, hydraulic-
cement grout.

Characteristics: Nonshrink,and recommended for interior and exterior applications.
Design Mix: 5000-psi (34-MPa), 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

B.

C.

PREPARATION

Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system
design calculations required in "Quality Assurance™ Article.

Report test results promptly and in writing.

WATER-SUPPLY CONNECTIONS

Connect sprinkler piping to building's interior water-distribution piping. Comply with
requirements in Division 22 Section "Domestic Water Piping" for interior piping.

Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated
at connection to water-distribution piping. Comply with requirements in Division 22 Section
"Domestic Water Piping Specialties” for backflow preventers.

Install shutoff valve, check valve, pressure gage, and drain at connection to water supply.
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PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping. Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction. File written approval with Architect before deviating
from approved working plans.

Piping Standard: Comply with requirements in NFPA 13 for installation of sprinkler piping.

Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint
device materials and installation.

Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in
pipe sizes.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Install "Inspector's Test Connections™ in sprinkler system piping, complete with shutoff valve,
and sized and located according to NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when
sprinkler piping is connected to standpipes.

Install automatic (ball drip) drain valves to drain piping between fire-department connections
and check valves. Drain to floor drain or to outside building.

Connect compressed-air supply to dry-pipe sprinkler piping.
Connect air compressor to the following piping and wiring:
1. Pressure gages and controls.

2. Electrical power system.

3. Fire-alarm devices, including low-pressure alarm.

Install alarm devices in piping systems.

Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with
requirements in NFPA 13 for hanger materials.

Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each
standpipe. Include pressure gages with connection not less than NPS 1/4 (DN 8) and with soft
metal seated globe valve, arranged for draining pipe between gage and valve. Install gages to
permit removal, and install where they will not be subject to freezing.
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Drain dry-pipe sprinkler piping.

Pressurize and check dry-pipe sprinkler system piping and air compressors.

JOINT CONSTRUCTION

Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings
that have finish and pressure ratings same as or higher than system's pressure rating for
aboveground applications unless otherwise indicated.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water
service. Join flanges with gasket and bolts according to ASME B31.9.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer
lugs one-quarter turn or tighten retainer pin.

Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe
and grooved-end fittings according to AWWA C606 for steel-pipe joints.

Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook,"
"Brazed Joints" Chapter.

Copper-Tubing Grooved Joints: Roll rounded-edge groove in end of tube according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join copper tube
and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.

Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with
tools recommended by fitting manufacturer.
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Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use tool
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating
stop, and braze branch tube into collar.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.

VALVE AND SPECIALTIES INSTALLATION

Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls,
and specialties according to NFPA 13 and authorities having jurisdiction.

Install listed fire-protection shutoff valves supervised open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs
indicating portion of system controlled by each valve.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

Specialty Valves:

1. General Requirements: Install in vertical position for proper direction of flow, in main
supply to system.

2. Dry-Pipe Valves: Install trim sets for air supply, drain, priming level, alarm connections,
ball drip valves, pressure gages, priming chamber attachment, and fill-line attachment.

a. Install air compressor and compressed-air supply piping.

b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing
without shutting down sprinkler system; bypass valve for quick system filling;
pressure regulator or switch to maintain system pressure; strainer; pressure ratings
with 14- to 60-psig (95- to 410-kPa) adjustable range; and 175-psig (1200-kPa)
maximum inlet pressure.

C. Install compressed-air supply piping from building's compressed-air piping system.

SPRINKLER INSTALLATION

Install sprinklers in suspended ceilings in center of[ narrow dimension of] acoustical ceiling
panels.

Install dry-type sprinklers with water supply from heated space. Do not install pendent or
sidewall, wet-type sprinklers in areas subject to freezing.

Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling
grid.
ESCUTCHEON INSTALLATION

Install escutcheons for penetrations of walls, ceilings, and floors.
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Escutcheons for New Piping:

1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.

2. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece or split plate,
stamped steel with set-screw or split plate, stamped steel with set-screw.

3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece or split plate, stamped
steel with set-screw or split plate, stamped steel with set-screw.

4. Bare Piping in Unfinished Service Spaces: One piece, cast brass with rough-brass finish
tamped steel with set-screw.

5. Bare Piping in Equipment Rooms: One piece, cast brass stamped steel with set-screw
stamped steel with set-screw or spring clips.

6. Bare Piping at Floor Penetrations in Equipment Rooms: One-piece floor plate.

SLEEVE INSTALLATION

General Requirements: Install sleeves for pipes and tubes passing through penetrations in
floors, partitions, roofs, and walls.

Sleeves are not required for core-drilled holes.

Permanent sleeves are not required for holes formed by removable PE sleeves.

Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.

Install sleeves in new partitions, slabs, and walls as they are built.

For interior wall penetrations, seal annular space between sleeve and pipe using joint sealants
appropriate for size, depth, and location of joint. Comply with requirements for joint sealants in
Division 07 Section "Joint Sealants".

For exterior wall penetrations above grade, seal annular space between sleeve and pipe using
joint sealants appropriate for size, depth, and location of joint. Comply with requirements for

joint sealants in Division 07 Section "Joint Sealants".

For exterior wall penetrations below grade, seal annular space between sleeve and pipe using
sleeve seals.

Seal space outside of sleeves in concrete slabs and walls with grout.

Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space between
sleeve and pipe unless otherwise indicated.

Install sleeve materials according to the following applications:
1. Sleeves for Piping Passing through Concrete Floor Slabs: Molded PVC.
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas

or Other Wet Areas: Stack sleeve fittings.

a. Extend sleeves [2 inches (50 mm) above finished floor level.
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b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve
fittings below floor slab as required to secure clamping ring if ring is specified.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 inches (50 mm) above finished floor level. Comply with
requirements for flashing in Division 07 Section "Sheet Metal Flashing and Trim".

3. Sleeves for Piping Passing through Gypsum-Board Partitions:

PV C-pipe sleeves for pipes smaller than NPS 6 (DN 150).

a. Galvanized-steel-sheet sleeves for pipes NPS 6 (DN 150) and larger.

b. Exception: Sleeves are not required for water-supply tubes and waste pipes for
individual plumbing fixtures if escutcheons will cover openings.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements
in Division 07 Section "Penetration Firestopping" for firestop materials and installations.

SLEEVE SEAL INSTALLATION

Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into
building.

Select type and number of sealing elements required for pipe material and size. Position pipe in
center of sleeve. Assemble sleeve seal components and install in annular space between pipe
and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

IDENTIFICATION

Install labeling and pipe markers on equipment and piping according to requirements in
NFPA 13.

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Division 26 Section "ldentification for Electrical Systems."

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest
until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance"
Chapter.

4. Energize circuits to electrical equipment and devices.
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Start and run air compressors.
Coordinate with fire-alarm tests. Operate as required.
Verify that equipment hose threads are same as local fire-department equipment.

C.  Sprinkler piping system will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports.

3.12 CLEANING

A.  Clean dirt and debris from sprinklers.

B.  Remove and replace sprinklers with paint other than factory finish.

3.13 DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves.

3.14 PIPING SCHEDULE

A.  Piping between Fire-Department Connections and Check Valves: standard-weight steel pipe
with threaded ends; cast-iron threaded fitting. Grooved-end fittings; grooved-end-pipe
couplings; and grooved joints.

B.  Sprinkler specialty fittings may be used, downstream of control valves, instead of specified
fittings.

C.  Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead of
specified copper fittings. Branch-connection joints must be brazed.

D.  Standard-pressure, dry-pipe sprinkler system, NPS 2 (DN 50) and smaller shall be one of the

following:

1. Standard-weight or Schedule 30, steel pipe with threaded ends; gray-iron threaded
fittings; and threaded joints.

2. Standard-weight or Schedule 30, steel pipe with cut-grooved ends; grooved-end fittings
for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

3. Type L (Type B), hard copper tube with plain ends; cast or wrought copper solder-joint
fittings; and brazed joints.

4. Type L (Type B), hard copper tube with plain ends; copper pressure-seal fittings; and
pressure-sealed joints.

5. NPS 2 (DN 50), Type L (Type B) hard copper tube with roll-grooved ends; copper,

grooved-end fittings; grooved-end-tube couplings; and grooved joints.

E.  Standard-pressure, dry-pipe sprinkler system, NPS 2-1/2 to NPS 6 (DN 65 to DN 150) shall
be one of the following:
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Standard-weight or Schedule 10, steel pipe with cut-grooved ends; grooved-end fittings
for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

Type L (Type B), hard copper tube with roll-grooved ends; copper, grooved-end fittings;
grooved-end-tube couplings; and grooved joints.

3.15 SPRINKLER SCHEDULE

A.  Use sprinkler types in subparagraphs below for the following applications:

1.
2.

3.
4.

Rooms without Ceilings: Upright sprinklers.

Rooms with Suspended Ceilings: Dry pendent, recessed, flush, and concealed sprinklers
as indicated.

Wall Mounting: Dry sidewall sprinklers.

Special Applications: Extended-coverage and quick-response sprinklers where indicated.

B.  Provide sprinkler types in subparagraphs below with finishes indicated.

roONDE

Concealed Sprinklers: Rough brass, with factory-painted white cover plate.

Flush Sprinklers: Bright chrome, with painted white escutcheon.

Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.

Upright, Pendent and Sidewall Sprinklers: Chrome plated in finished spaces exposed to
view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed
to acids, chemicals, or other corrosive fumes.

END OF SECTION 211316
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SECTION 212200 - CLEAN-AGENT FIRE-EXTINGUISHING SYSTEMS

PART 1 - GENERAL

11

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

APPLICABLE STANDARDS AND PUBLICATIONS

The design, installation, testing and maintenance of the Clean Agent Extinguishing System shall
be in accordance with the applicable requirements set forth in the latest edition of the following
codes, standards, and third party approval agencies:

1. NFPA 2001:  Standard on Clean Agent Fire Extinguishing Systems
2. NFPA 70: National Electrical Code

3. NFPA 72: National Fire Alarm and Signaling Code

4. Factory Mutual (FM)

5. Underwriters Laboratories (UL)

6. Requirements of the local Authority Having Jurisdiction (AHJ)
SUMMARY

Section Includes:

ONoakrwNOE

Piping and piping specialties.

Extinguishing-agent containers.

Extinguishing agent.

Detection and alarm devices.

Releasing control panel.

Accessories.

Connection devices for and wiring between system components.

Connection devices for power and integration into building's fire-alarm system.

Section Excludes:

=

ok w

Power supply 120/240 VAC to system control panel.

Interface conduit and wiring to HVAC units, dampers, electric power supplies, relays, or
shunt-trip breakers.

Interface conduit and wiring to local/remote fire alarm system

Connection to listed central station fire alarm system.

Room sealing, other than penetrations made by the suppression system contractor during
system installation.  Suppression system contractor shall coordinate room sealing
requirements with project’s General contractor and all sub-contractors.
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14 DEFINITIONS

A.  AHJ: Authority Having Jurisdiction.

B.  ATS: Acceptance Testing Specifications.

C. EPO: Emergency Power Off.

15 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

B. LEED Submittals:

1.

Product Data for Credit EA 4: Documentation indicating that clean agents comply.

C.  Shop Drawings:

1.

Prepared by persons with the following qualifications:

a. Trained and certified by the manufacturer of the Clean Agent Suppression system.
b. NICET certified Fire-Alarm Technician, Level 1l minimum.

Comply with recommendations in the “Working Plans” Section of the “System Design”
Chapter in NFPA 2001.

Comply with the recommendations in the “Documentation” Section of the “Fundamentals
of Fire Alarm Systems” Chapter in NFPA 72.

Include plans, elevations, sections, details, and attachments to other work.

Include design calculations: Enclosure volume, agent quantity, backup battery, voltage
drop, detector spacing, etc.

Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

Include plans to indicate mounting location of field devices, including size and routing of
cable and conduits.

Submittals shall be signed and sealed by a qualified professional engineer prior to
submitting them to the Authority Having Jurisdiction.

Submittals shall be approved by the Authority Having Jurisdiction prior to submitting
them to Architect.

D. Delegated-Design Submittal: For clean-agent fire-extinguishing system signed and sealed by
the qualified professional engineer.

1.

2.

212200 -2

Indicate compliance with performance requirements and design criteria, including
analysis data.

Include design calculations for selecting the spacing and sensitivity of detection devices,
complying with NFPA 72.

Include design calculations for weight, volume, and concentration of extinguishing agent
required for each hazard area.

Include design calculations for enclosure pressure relief/venting as required to avoid
structural damage to the hazard enclosure, equipment, or building.

Indicate the Following on Reflected Ceiling Plans:

CLEAN-AGENT FIRE-EXTINGUISHING SYSTEMS
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a. Ceiling penetrations and ceiling-mounted items.
b. Extinguishing-agent containers if mounted above floor, piping and discharge
nozzles, detectors, and accessories.
C. Method of attaching hangers to building structure.
d. Other ceiling-mounted items including light fixtures, diffusers, grilles, speakers,
sprinklers, and access panels.
6. Indicate the Following on Occupied Work Area Plans:

a. Controls and alarms.
b. Extinguishing-agent containers, piping and discharge nozzles if mounted in space,
detectors, and accessories.
C. Equipment and furnishings.
7. Indicate the Following on Access Floor Space Plans:

a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and
accessories.
b. Method of supporting piping.
8. Indicate the Following on Ceiling Plans:

a. Extinguishing-agent containers, piping and discharge nozzles, detectors, and
accessories.

b. Method of supporting piping.

C. Other equipment located in the ceiling space that is being protected including
sprinkler piping, HVAC equipment, raceways, or conduit.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are
shown and coordinated with each other, using input from Installers of the items involved:

1. Domestic water piping.
2. Items Penetrating Finished Ceiling Include the Following:

a. Lighting fixtures.
b. Air outlets and inlets.

Permit Approved Drawings: Working plans, prepared according to NFPA 2001, that have been
approved by authorities having jurisdiction. Include design calculations.

Seismic Qualification Certificates: For extinguishing-agent containers and control panels from
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field quality-control reports.
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Installer Qualifications:

1. Authorized distributor of the system manufacturer. Shall maintain an inventory of
replacement parts.

2. Trained by the system manufacturer to design, install, test, and maintain the clean agent
extinguishing system.

3. Provide proof of emergency service available on a twenty-four hour, seven-days-a-week
basis.

4. Maintain or have access to a recharging station capable of recharging the largest
suppression system within 72 hours after a discharge.

5. Minimum five (5) years’ experience in the design, installation, and testing of clean-agent
fire extinguishing systems. A list of systems of similar nature and scope shall be
provided upon request.

6. Shall employ a NICET Il certified special hazard designer, who will be responsible for
this project.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For special agent system to include in emergency, operation,
and maintenance manuals.

Deliver copies to Authorities Having Jurisdiction and include the following:

1. Comply with the “Records” Section of the “Inspections, Testing and Maintenance”
Chapter of NFPA 72.

2. Provide “Record of Completion Documents” according to NFPA 72 article “Permanent
Records” in the “Records” section of the “Inspection, Testing and Maintenance” Chapter
in NFPA 72.

3. Record copy of site-specific software.

4. Provide “Maintenance, Inspection and Testing Records” according to NFPA 72 article of
the same name and include the following:

a. Frequency of testing of installed components.
b. Frequency of inspection of installed components.

C. Requirements and recommendations related to results of maintenance.
d. Manufacturer’s user training manuals.
5. Manufacturer’s required maintenance related to system warranty requirements.

6. Abbreviated operating instructions for mounting at the control panel.
7. Copy of NFPA 25.

As-built Drawings: Indicate actual installation configuration at time of project completion
including all equipment locations, pipe routing, conduit routing, room configurations, etc.
MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents. Deliver extra materials to

Owner.

1. Detection Devices: Not less than 20 percent of amount of each type installed.
2. Container Valves: Not less than 10 percent of amount of each size and type installed.
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3. Nozzles: Not less than 20 percent of amount of each type installed.
4. Extinguishing Agent: Not less than 100 percent of amount installed in largest hazard
area. Include pressure-rated containers with valves.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

FM Global Compliance: Provide components that are FM Approved and that are listed in FM
Global's "Approval Guide."

UL Compliance: Provide equipment listed in UL's "Fire Protection Equipment Directory."
All devices, components, and equipment shall be new, standard products of the manufacturer’s
latest design and suitable to perform the functions intended. The name of the manufacturer, part

number, and serial number shall appear on all major components.

Locks for all cabinets shall be keyed alike.

PART 2 - PRODUCTS

2.1

A

D.

MANUFACTURERS

Basis-of-Design Product: Subject to compliance with requirements, provide an HFC-227ea or
equal or comparable product by one of the following manufacturers:

Fike

Chemetron Fire Systems; a UTC Fire & Security company.

Ansul.

Pem All Fire Extinguisher Corporation; a division of Pem Systems Inc.
Siemens Building Technologies, Inc.; Fire Safety Division.

akrwnE

Description: Clean-agent fire-extinguishing system shall be an engineered system for total
flooding of the hazard area including the room cavity above the ceiling, below the ceiling, and
below the raised floor. System includes separate zones above and below the ceiling and beneath
the raised floor. If smoke is detected below the raised floor, extinguishing agent shall be
discharged in the underfloor zone only. If smoke is detected below the ceiling, extinguishing
agent shall be discharged in zones above and below the ceiling and below the floor. If smoke is
detected above the ceiling, extinguishing agent shall be discharged in the zone above the ceiling
only.

Delegated Design: Design clean-agent fire-extinguishing system and obtain approval from
authorities having jurisdiction. Design system for Class A, B, and C fires as appropriate for
areas being protected, and include safety factor. Use clean agent indicated and in concentration
suitable for normally occupied areas.

Performance Requirements: (HFC-227ea per NFPA 2001).
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1. Minimum design concentration: 7.1% by volume in all areas and/or protected spaces at
the minimum anticipated temperature within the protected area.

2. Per NFPA 2001, the system design shall not exceed a maximum exposure limit
concentration level of 10.5% by volume, unless provisions for room evacuation before
agent release are provided. All personnel should be able to leave the protected space
prior to the discharge or at least within 5 minutes of the commencement of discharge.

Seismic Performance: Fire-suppression piping and containers shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

Cross-Zoned Detection: Devices located in two separate zones. Sound alarm on activating
single-detection device, and discharge extinguishing agent on actuating single-detection device
in other zone.

Verified Detection: Devices located in single zone. Sound alarm on activating single-detection
device, and discharge extinguishing agent on actuating second-detection device.

Single Detector Release: Devices located in a single zone. Sound alarm on activating single-
detection device, and discharge extinguishing agent.

SYSTEM OPERATING SEQUENCE
Cross-Zone or Verified Detection:

1. Actuating First Detector (Alarm):

a. Visual and audible indication on control panel.
b. Visual indication on optional annunciator panel.
C. Energize audible and visual alarms inside the protected hazard area (unique
pattern).
d. Transfer relays to shut down air-conditioning and ventilating systems serving
protected area, close doors in protected area, and send signal to fire-alarm system.
2. Actuating Second Detector (Pre-discharge):

a. Visual and audible indication on control panel.
b. Visual indication on optional annunciator panel.
C. Energize audible and visual alarms inside the protected hazard area (unique
pattern).
d. Transfer relays to shut down power to protected equipment.
e. Start time delay for extinguishing-agent discharge for [30] seconds.
f. Initiate system abort sequence.
3. Extinguishing-agent discharge (Release): Pre-discharge time delay expires or manual
release switch is operated.

a. Visual and audible indication on control panel.

b. Visual indication on optional annunciator panel.

C. Energize audible and visual alarms inside and outside the protected area (unique
pattern).
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d. Release clean agent suppression system agent.
e. Release pre-action valve to allow water to fill sprinkler system.

Supervisory signal initiation shall be by one or more of the following devices and systems:
1. Clean agent container low pressure switch.
Trouble signal initiation shall be by one or more of the following devices and actions:

1. Open circuits, shorts, and grounds in designated circuits.

Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating
devices.

Loss of primary power at fire-alarm control unit.

Ground or a single break in fire-alarm control unit internal circuits.

Abnormal AC voltage at fire-alarm control unit.

Break in standby battery circuitry.

Failure of battery charging.

Abnormal position of any switch at fire-alarm control unit or annunciator.

n

NG~

System Supervisory and Trouble Signal Actions:

1. Visual and audible indication on control panel.
2. Visual indication on optional annunciator panel.
3. Transfer relays to send signal to fire-alarm system.

Operating manual release switches will cause the immediate discharge of the extinguishing
agent, overriding the system’s discharge time delay and abort functions. Panel operation shall
duplicate the extinguishing-agent discharge sequence described in the previous paragraphs.

1. Electric manual release switches shall be located at each hazard exit.

2. Push button actuators shall be located on extinguishing agent container solenoid actuator.
Requires a discharge pressure switch to be mounted on the discharge piping. Switch
shall be wired to the control panel to indicate system activation when actuator is pressed.

Operating abort switches will delay extinguishing-agent discharge while being activated.
Release of hand pressure on the switch will cause agent discharge if the discharge time delay
has expired.

EPO: Will terminate power to protected equipment immediately on actuation.

Low-Agent Pressure Switch: Initiate trouble alarm if sensing less than set pressure.

PIPING MATERIALS

See "Writing Guide" Article in the Evaluations for a discussion on the Section Text's
organization and the most efficient way to revise the Section Text. See "Manufacturer's
Installation Manual™ Article for applications of pipe, tube, fitting, and joining materials.

Piping, Valves, and Discharge Nozzles: Comply with types and standards listed in NFPA 2001,
Section 4.2 "Distribution," for charging pressure of system.
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2.4 PIPE AND FITTINGS

A.  Steel Pipe: ASTM A-106, Seamless, Grade B; ASTM A-106, Seamless, Grade C; ASTM A-53,
ERW, Grade B; Schedule 40.

1. Threaded Fittings:

®PoooTe

Malleable-Iron Fittings: ASME B16.3, Class 300.

Flanges and Flanged Fittings: ASME B16.5, Class 300.
Fittings Working Pressure: 500 psig (3447 kPa) minimum.
Threaded malleable or ductile iron: Class 300

Flanged Joints: Class 300 minimum.

2. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47TM
malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and
ends factory grooved according to AWWA C606.

B.  Steel Pipe: ASTM A-106, Seamless, Grade B; ASTM A-106, Seamless, Grade C; ASTM A-53,
ERW, Grade B; Schedule 80.

1. Threaded Fittings-:

a.
b.
C.

d.

N

Forged Steel Fittings: ASME B16.3, Class 2000 and Class 3000.

Flanges and Flanged Fittings: ASME B16.5, Class 1500.

Fittings Working Pressure: 2900 psig (19,996 kPa) minimum, upstream of the
pressure reducer. Pressure rating downstream of pressure reducer determined by
system flow calculations.

Flanged Joints: Class 1,500 minimum.

Forged-Steel Welding Fittings: ASME B16.11, Class 3000, socket pattern.

3. Steel, Grooved-End Fittings: FM Approved and NRTL listed, ASTM A 47/A 47TM
malleable iron or ASTM A 536 ductile iron, with dimensions matching steel pipe and
ends factory grooved according to AWWA C606.

C.  Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system

contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum thickness
unless thickness or specific material is indicated.

D.  Flange Bolts and Nuts: ASME B18.2.1, carbon steel.

E.  Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.

F. Steel, Keyed Couplings: UL 213, AWWA C606, approved or listed for clean-agent service, and
matching steel-pipe dimensions. Include ASTM A 536, ductile-iron housing, rubber gasket, and
steel bolts and nuts.

212200 -8
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VALVES
General Valve Requirements:

UL listed or FM Approved for use in fire-protection systems.
Compatible with type of clean agent used.

Automatic excessive pressure relief provision.

Low pressure gauge.

el N

Container Valves: With fast acting rupture disc with solenoid actuator and manual-release
lever, capable of immediate and total agent discharge and suitable for intended flow capacity.

Valves in Sections of Closed Piping and Manifolds: Fabricate to prevent entrapment of liquid
or install valve and separate pressure relief device.

Valves in Manifolds: Check valve; installed to prevent loss of extinguishing agent when
container is removed from manifold.

EXTINGUISHING-AGENT CONTAINERS

Description: High strength alloy steel tanks complying with ASME Boiler and Pressure Vessel
Code: Section VIII, for unfired pressure vessels. Include minimum working-pressure rating
that matches system charging pressure, valve, pressure switch, and pressure gage.

1. Finish: Manufacturer's standard color, enamel or epoxy paint.

2. Manifold: Fabricate with valves, pressure switches, and connections for multiple storage
containers, as indicated.

3. Manifold: Fabricate with valves, pressure switches, selector switch, and connections for
main- and reserve-supply banks of multiple storage containers.

4. Storage-Tank Brackets: Factory- or field-fabricated retaining brackets consisting of steel
straps and channels; suitable for container support, maintenance, and tank refilling or
replacement.

Location: Located within hazard area, or as near as possible to reduce the required amount of
pipe and fittings.

FIRE-EXTINGUISHING CLEAN AGENT

HFC-227ea Clean Agent: Heptafluoropropane.

1. Basis-of-Design Product: Subject to compliance with requirements, provide HFC-227ea
or comparable product by one of the following:

a. DuPont.
b. Great Lakes Chemical Corporation; a Chemtura company.
C. Fike.
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DISCHARGE NOZZLES

Equipment manufacturer's standard one-piece brass or aluminum alloy of type, size, discharge
pattern, and capacity required for application.

MANIFOLD AND ORIFICE UNIONS

Description: NRTL-listed device with minimum 2175-psig (15-MPa) pressure rating, to control
flow and reduce pressure of 1G-55 gas in piping.

1. NPS 2 (DN 50) and Smaller: Piping assembly with orifice, sized for system design
requirements.

2. NPS 2-1/2 (DN 65) and Larger: Piping assembly with nipple, sized for system design
requirements.

CONTROL PANELS

Description: FM Approved or NRTL listed, including equipment and features required for
testing, supervising, and operating fire-extinguishing system. Listed and approved for releasing
service, and suitable for deluge/pre-action sprinkler service.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Fike®; SHP-
PRO® or comparable product.

Power Requirements: 120/240-V ac; with electrical contacts for connection to system
components and fire-alarm system, and transformer or rectifier as needed to produce power at
voltage required for initiating devices, notification appliances, trouble signals, supervisory
signals, digital alarm communicator transmitter, and auxiliary power.

1. Alarm current draw of the entire clean agent suppression system shall not exceed 80
percent of the control panel’s power supply rating.

Enclosure: NEMA ICS 6, Type 1, steel cabinet.

1. Mounting: Recessed flush with surface or Surface.
2. Finish: Red or Gray baked on enamel finish

Supervised Circuits: Wired NFPA 72, Class B

1. Two detection circuits; capable of cross zone; sequential; single detector release actuation
methods.

Three initiating device circuits; capable of monitoring contact closure devices.

Three notification appliance circuits.

Agent release circuit capable of actuating suppression system.

Solenoid release circuit capable of actuating suppression system or sprinkler solenoids.
Auxiliary power circuit (resettable/non-resettable) for field devices.

Three Form-C relay contacts for auxiliary control functions.

Eight additional Form-C relay contacts with addition of supplemental relay cards.

NN

Control-Panel Features:
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Microprocessor controlled.

Ten LED indicators to provide positive indication of system status.

Diagnostic LED indicator to display system and trouble events.

Configurable via dip-switches.

Automatic switchover to standby power at loss of primary power.

Storage container, low-pressure indicator.

Service disconnect to interrupt system operation for maintenance with visual status
indication on the panel.

8. Silence and reset switch.

9. 120 VAC or 240 VAC power input.

10.  Five optional abort types.

11.  Simultaneous monitoring and release of clean agent and sprinkler suppression systems.

NoogkrwnE

Annunciator Panel: Graphic type showing protected, hazard-area plans, as well as locations of
detectors and abort, EPO, and manual stations. Include lamps to indicate device-initiating
alarm, electrical contacts for connection to control panel, and stainless-steel or aluminum
enclosure.

Standby Power: 24-V dc supply system with batteries, automatic battery charger, and automatic
transfer switch.

1. Batteries: Sealed lead calcium, sized to operate system for [24] hours and alarm for
minimum of [15] minutes.

SYSTEM SMOKE DETECTORS
General Requirements:

Comply with NFPA 2001, NFPA 72, and UL 268.

24-V/ dc, nominal.

Two-wire type.

Self-restoring: Detectors do not require resetting or readjustment after actuation to
restore them to normal operation.

5. Integral Visual-Indicating Light: LED type, indicating detector has operated and power-
on status.

roNPE

Photoelectric Detectors: LED light source and silicon photodiode receiving element.
Base Mounting: Detector shall be mounted on a twist-lock, fixed base.

1. Select according to operational characteristics: Verified detection, Cross-zone detection,
and Single-detector release.
2. Base provides terminals for connection to control unit.

Signals to the Central Fire Alarm Control Panel: Any type of local system Alarm, Trouble, or
Supervisory event is reported to the central fire alarm control panel as a composite signal for
each event type.

CLEAN-AGENT FIRE-EXTINGUISHING SYSTEMS 212200 - 11
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SWITCHES

General Description: Surface or Semi-recessed FM Approved or NRTL listed, low voltage,
includes contacts for connection to control panel.

Manual Release Switch: Unit can manually discharge extinguishing agent with operating
device that remains engaged until unlocked.

Stainless steel faceplate.

Dual-action requiring two distinct operations to initiate suppression system release.
Red plastic release button, keyed reset.

"MANUAL RELEASE" caption.

Eall A

Abort Switch: Unit can manually prevent the release of the suppression system while pressed.

Stainless steel faceplate.

Red plastic abort button, momentary contact (dead-man type).
Available with key-operated switch.

"SYSTEM ABORT" caption.

el N =

Main-Reserve Switch: Unit allows transfer of release circuit signal from main supply to reserve
supply.

1. Stainless steel faceplate.
2. Black plastic selector button (main/reserve)
3. "CONTAINER SELECT" caption.

EPO Switch: "EPO" caption, with yellow finish.

Low-Agent Pressure Switches: Installed on extinguishing agent container; pneumatic
operation.

Suppression Disconnect Switches: Unit enables releasing circuit (i.e., clean agent or sprinkler)
to be disconnected from the control panel.

Stainless steel faceplate.

Key operated selector switch (armed/disarmed).

LEDs to provide indication of switch status (armed/disarmed).
“SUPPRESSION DISCONNECT” caption.

N

Discharge Pressure Switches: Installed on suppression piping to provide indication of manual
actuation of the clean agent suppression system back to the control panel.

ALARM DEVICES

General Requirements: Listed and labeled by an NRTL or FM Approved, low voltage, and
surface mounting.

Combination Devices: Factory-integrated audible and visible devices in a single-mounting
assembly. Connected to notification appliance signal circuits, equipped for mounting as
indicated and with screw terminals for system connections.
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Bells, comply with UL 464: High dBa output; 24-V dc or 120-V ac; vibrating type; minimum
6-inch (150-mm) diameter. Bells shall produce a sound-pressure level of 90 dBa minimum,
measured 10 feet (3 m) from horn.

Horns, comply with UL 464: Electric-vibrating-polarized type, 24-V dc. Horns shall produce a
sound-pressure level of 90 dBa minimum, measured 10 feet (3 m) from horn.

Visible Notification Appliances, comply with UL 1971: Xenon strobe lights with translucent
lens, with "FIRE" or similar caption.

1. Rated Light Output:

a. Indicated on drawings.

b. 15/30/75/110 cd, selectable in the field.

Mounting: Indicated on Drawings.

3. For units with guards to prevent physical damage, light output ratings shall be determined
with guards in place.

Flashing shall be in a temporal pattern, synchronized with other units.

Strobe Leads: Factory connected to screw terminals.

Mounting Faceplate: Factory finish, red.

N

ISR o

INFORMATIONAL SIGNAGE

Provide informational signs as required to comply with NFPA 2001 for the specific agent.

ANNUNCIATOR PANEL

Description:  Annunciator shall provide a graphic display of the protected area, and shall
provide LEDs to indicate the location of system detectors.

1. Mounting: Steel enclosure; black finish; flush or surface mounted.

PART 3 - EXECUTION

3.1

3.2

A

A

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with hazard-area leakage
requirements, installation tolerances, and other conditions affecting work performance.

1. The general contractor shall be responsible for sealing and securing the protected
enclosure against agent loss and/or leakage during the required agent “hold’ period.

Proceed with installation only after unsatisfactory conditions have been corrected.

PIPING

Flanged pipe and fittings and flanged joints may be used to connect to specialties and
accessories and where required for maintenance.
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NPS 2 (DN 50) and Smaller: Schedule 40, steel pipe; malleable-iron threaded fittings; and
threaded joints.

NPS 2-1/2 (DN 65) and Larger: Schedule 40, steel pipe; forged-steel welding fittings; and
welded joints or steel, grooved-end fittings; steel, keyed couplings; and grooved joints.

PIPING APPLICATIONS

Piping between Storage Containers and Orifice Union: Schedule 80, steel pipe; forged-steel
welding fittings; and welded joints.

Piping Downstream from Orifice Union: Schedule 40 or 80, steel pipe; forged-steel welding
fittings; and welded joints.
CLEAN-AGENT PIPING INSTALLATION

Install clean-agent extinguishing piping and other components level and plumb, according to
manufacturers' written instructions.

Each pipe section shall be cleaned internally after preparation and before assembly by means of
swabbing, using a suitable nonflammable cleaner. Pipe network shall be free of particulate
matter and oil residue before installing nozzles or discharge devices.

Grooved Piping Joints: Groove pipe ends according to AWWA C606 dimensions. Assemble
grooved-end steel pipe and steel, grooved-end fittings with steel, keyed couplings and lubricant
according to manufacturer's written instructions.

Install extinguishing-agent containers anchored to substrate.

All pipe threads shall be sealed with Teflon tape pipe sealant applied to the male threads only.

Install pipe and fittings, valves, and discharge nozzles according to requirements listed in
NFPA 2001, Section 4.2 "Distribution."”

1. Install valves designed to prevent entrapment of liquid, or install pressure relief devices
in valved sections of piping systems.

2. Support piping using supports and methods according to NFPA 13.

3. Install seismic restraints for extinguishing-agent containers and piping systems.

DETECTION, ACTUATION, ALARM, AND CONTROL SYSTEMS INSTALLATION
Install control panels, detection system components, alarms, and accessories, complying with
requirements of NFPA 72 and NFPA 2001, Section "Detection, Actuation, and Control
Systems," as required for supervised system application.

Smoke Detector Spacing:

1. Comply with NFPA 72, “Smoke-Sensing Fire Detectors” Section in the “Initiating
Devices” Chapter, for smoke detector spacing.
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N

Smoke ceiling spacing shall not exceed 30 feet (9 m).

3. Spacing of detectors for irregular areas, for irregular ceiling construction, and for high
ceiling areas shall be determined according to Appendix A in NFPA 72.

4. HVAC: Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-
air opening.

5. Lighting Fixtures: Locate detectors not closer than 12 inches (300 mm) from any part of

a lighting fixture.

Audible Alarm-Indicating Devices: Wall mounted with tops above the finished floor not less
than 90 inches (2.29 m), and below the ceiling not less than 6 in. (150 mm). Install bells and
horns on flush-mounted back boxes with the device-operating mechanism concealed behind a
grille.

Visible Alarm-Indicating Devices: Wall mounted with entire lends not less than 80 in. (2.03 m)
and not greater than 96 in. (2.44 m) above the finished floor. Where ceiling height does not
permit mounting at minimum height, mount within 6 inches (150 mm) of the ceiling.

Combination Audible-Visual Devices: Where combination audible and visual devices are used,
mount devices according to Visual Alarm-Initiating Device requirements.

Control Unit: Surface or flush mount, with top of cabinet not more than 72 inches (1830 mm)
above the finished floor.

Annunciator: Install with top of panel not more than 72 inches (1830 mm) above the finished
floor.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to equipment, allow space for service and maintenance.

Connect electrical devices to control panel and to building's fire-alarm system.

IDENTIFICATION

Identify system components, equipment, wiring, cabling, and terminals. Comply with
requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."

Identify piping, extinguishing-agent containers, other equipment, and panels according to
NFPA 2001.

Install signs at entry doors for protected areas to warn occupants that they are entering a room
protected with a clean-agent fire-extinguishing system.

Install signs at entry doors to advise persons outside the room the meaning of the horn(s),
bell(s), and strobe light(s) outside the protected space.
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Install framed operating instructions in a location visible from control unit.

SYSTEM WIRING

Wiring shall be installed by qualified individuals, in a neat and workmanlike manner in
accordance with the National Electrical Code (NEC), Article 725 and 760, except as otherwise
permitted for limited energy circuits as described in NFPA 72. Installation shall meet all local,
state, province and/or country codes.

All wiring shall be installed in electrical metallic tubing (EMT) or conduit, and must be kept
separate from all other building wiring. Runs of conduit shall be straight, neatly arranged,
properly supported and installed parallel and perpendicular to walls and partitions.

Conductors shall be sized according to the design documents and color coded to allow easy
circuit identification.

All wires shall be tagged at all junction boxes.

All wires shall be tested for the presence of opens, shorts and grounds prior to connection to
control panel. Final wire terminations to control panel shall be made under the direct
supervision of a factory trained representative.

All system components shall be securely supported independent of the wiring.

Ground control panel and associated circuits; comply with IEEE 1100. Install a ground wire
from main service ground to control panel.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and

to assist in testing.

Submit test plan for review and approval by the owner or owner’s designated representative
prior to performing tests.

Detection, Actuation, Alarm, and Control Systems Tests:
1. Visual Inspection: Conduct the visual inspection prior to testing.

a. Inspection shall be based on completed Record Drawings and system
documentation that is required by NFPA 72 in it “Completion Documents,
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Tahlequah Casino

Preparation” Table in the “Documentation” Section of the “Fundamental of Fire
Alarm Systems” Chapter.

b. Comply with “Visual Inspection Frequencies” Table in the “Inspection” Section of
the “Inspection, Testing and Maintenance” Chapter in FNPA 72; retain the
“Initial/Reacceptance” column and list only the installed components.

2. Operational Test: After electrical circuitry has been energized, apply power to control
panel and confirm proper unit operation. Comply with “Test Methods” Table in the
“Testing” Section of the “Inspection, Testing, and Maintenance” Chapter in NFPA 72.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Clean-Agent Fire Extinguishing Systems Test:

1. Flow Test: Using nitrogen or other inert gas, perform a flow test on the piping network
to verify that flow is continuous and unobstructed through piping and nozzles.

2. Pressure/Leak Test: pneumatically test the piping in a closed circuit for a period of 10
minutes at 40 psi (276 kPa). At the end of 10 minutes, the pressure drop shall not exceed
20 percent of the test pressure. Repair leaks and retest until no leaks exist.

3. Room Pressurization Test: After all construction work is complete, conduct a room
pressurization test in accordance with NFPA 2001 in each clean agent suppression system
hazard area. Test shall confirm enclosures ability to retain the agent concentration level
for the required hold time. If the test fails, the suppression system contractor shall
coordinate room sealing with the general contractor. Additional tests shall be conducted
until successful test results are achieved. Include final test results in project ‘Closeout
Submittals’.

System will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports: Factory-authorized service representative shall prepare the
“Fire Alarm System Record of Completion” in the “Documentation” Section of the
“Fundamentals of Fire Alarm Systems” Chapter in NFPA 72 and the “Inspection and Testing
Form” in the “Records” Section of the “Inspection, Testing and Maintenance” Chapter in NFPA
72.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain the clean-agent fire-
extinguishing systems.

SERVICE CONTRACT

Suppression system installing contractor shall provide two (2) inspections of the systems
installed under this contract, during the manufacturer’s one-year warranty period. The first
inspection shall be at the six month interval, and the second shall be at the twelve month
interval after system acceptance.

Inspections shall be conducted in accordance with the equipment manufacturer’s guidelines and
the recommendations of NFPA 72 and NFPA 2001. Use forms provided in NFPA 72 for initial
tests and inspections.
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C.  Prepare and submit test and inspection reports.

3.12 WARRANTY

A.  Clean Agent System manufacturer shall guarantee all components furnished under this contract
against defects in design, materials, and workmanship for no less than one (1) year from the
date of system acceptance.

END OF SECTION 212200
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A.

1.2

A.

13

A.

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
DEFINITIONS

VFC: Variable frequency controller.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Alcan Products Corporation; Alcan Cable Division.
2. Alpha Wire.
3. Belden Inc.
4, Encore Wire Corporation.
5. General Cable Technologies Corporation.
6. Southwire Incorporated.
B. Aluminum and Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THW-2, Type THHN-
2-THWN-2 and Type XHHW-2.
D. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC
with ground wire.
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E.

2.2

A.

B.

2.3

A.

B.

VFEC Cable:

1. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable.

2. Type TC-ER with oversized crosslinked polyethylene insulation, spiral-wrapped foil plus 85
percent coverage braided shields and insulated full-size ground wire, and sunlight- and oil-
resistant outer PVC jacket.

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Gardner Bender.

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

llsco; a branch of Bardes Corporation.

NSi Industries LLC.

O-Z/Gedney; a brand of the EGS Electrical Group.
3M; Electrical Markets Division.

Tyco Electronics.

CoNoOOA~WNE

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A. Feeders: Copper for feeders smaller than No. 3/0 AWG; copper or aluminum for feeders No. 3/0
AWG and larger. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger,
except VFC cable, which shall be extra flexible stranded.
3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS
A. Service Entrance: Type THHN-2-THWN-2, single conductors in raceway Type XHHW-2, single
conductors in raceway.
B. Exposed Feeders: Type THHN-2-THWN-2, single conductors in raceway Type XHHW-2, single
conductors in raceway.
C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-THWN-2,
single conductors in raceway.
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D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-2-
THWN-2, single conductors in raceway Type XHHW-2, single conductors in raceway.

E. Feeders Installed below Raised Flooring: Type THHN-2-THWN-2, single conductors in raceway
Metal-clad cable, Type MC.

F. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-2-THWN-2, single conductors in
raceway Metal-clad cable, Type MC.

G. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single
conductors in raceway Metal-clad cable, Type MC.

H. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-
2-THWN-2, single conductors in raceway.

l. Branch Circuits Installed below Raised Flooring: Type THHN-2-THWN-2, single conductors in
raceway Metal-clad cable, Type MC.

J. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.

K. VFC Output Circuits: Type TC-ER cable with braided shield.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.
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3.5

3.6

3.7

3.8

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping.”

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors for compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final

Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger.
Remove box and equipment covers so splices are accessible to portable scanner. Correct
deficiencies determined during the scan.

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

C. Record of Infrared Scanning: Prepare a certified report that identifies splices

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.
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D. Test and Inspection Reports: Prepare a written report to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.
E. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes grounding and bonding systems and equipment.

Section includes grounding and bonding systems and equipment, plus the following special
applications:

1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
3. Foundation steel electrodes.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in
"Field Quality Control" Article, including the following:

1. Ground rods.
2. Ground rings.
3. Grounding arrangements and connections for separately derived systems.

Qualification Data: For testing agency and testing agency's field supervisor.

Field quality-control reports.
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A.

1.6

A.

B.

C.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. Instructions for periodic testing and inspection of grounding features at ground rings
grounding connections for separately derived systems based on NETA MTS.

1) Tests shall determine if ground-resistance or impedance values remain within
specified maximums, and instructions shall recommend corrective action if
values do not.

2) Include recommended testing intervals.

QUALITY ASSURANCE
Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Burndy; Part of Hubbell Electrical Systems.
2. Dossert; AFL Telecommunications LLC.
3. ERICO International Corporation.
4. Fushi Copperweld Inc.
5. Galvan Industries, Inc.; Electrical Products Division, LLC.
6. Harger Lightning and Grounding.
7. ILSCO.
8. O-Z/Gedney; A Brand of the EGS Electrical Group.
9. Robbins Lightning, Inc.
10. Siemens Power Transmission & Distribution, Inc.
2.2 SYSTEM DESCRIPTION
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.
B. Comply with UL 467 for grounding and bonding materials and equipment.
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2.3

A.

B.

C.

2.4

A.

B.

C.

D.

2.5

A.

CONDUCTORS

Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600V unless
otherwise required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches wide and 1/16 inch thick.

Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

ogkrwpnrE
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Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section,
with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply
with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V.
CONNECTORS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 3/4 inch by 10 feet.

PART 3 - EXECUTION

3.1 APPLICATIONS
A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.
B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 3/0 AWG
minimum.
1. Bury at least 24 inches below grade.
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3.2

3.3

3.4

Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On
feeders with isolated ground, identify grounding conductor where visible to normal inspection,
with alternating bands of green and yellow tape, with at least three bands of green and two bands
of yellow.

Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and
elsewhere as indicated.

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6 inches above
finished floor unless otherwise indicated.
2. Where indicated on both sides of doorways, route bus up to top of door frame, across top

of doorway, and down; connect to horizontal bus.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4, Connections to Structural Steel: Welded connectors.

GROUNDING AT THE SERVICE

Equipment grounding conductors and grounding electrode conductors shall be connected to the
ground bus. Install a main bonding jumper between the neutral and ground buses.

GROUNDING SEPARATELY DERIVED SYSTEMS

Generator: Install grounding electrode(s) at the generator location. The electrode shall be
connected to the equipment grounding conductor and to the frame of the generator.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary,
install ground rod before manhole is placed and provide No.1/0 AWG bare, tinned-copper
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect
ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete.
Seal floor opening with waterproof, nonshrink grout.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts,
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground
rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, hard-drawn
copper bonding conductor. Train conductors level or plumb around corners and fasten to
manhole walls. Connect to cable armor and cable shields according to written instructions by
manufacturer of splicing and termination kits.

Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding
terminals. Bury ground ring not less than 6 inches from the foundation.
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3.5

3.6

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.
Flexible raceway runs.

Armored and metal-clad cable runs.

NogkrwpnrE

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.

Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor
connected to the receptacle grounding terminal. Isolate conductor from raceway and from
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service unless otherwise indicated.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit or
feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting
listed for the purpose. Install fitting where raceway enters enclosure, and install a separate
insulated equipment grounding conductor. Isolate conductor from raceway and from panelboard
grounding terminals. Terminate at equipment grounding conductor terminal of the applicable
derived system or service unless otherwise indicated.

Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate insulated
equipment grounding conductor in addition to grounding conductor installed with branch-circuit
conductors.

Metallic Fences: Comply with requirements of IEEE C2.

1. Grounding Conductor: Bare, tinned copper, not less than No. 8 AWG.
2. Gates: Shall be bonded to the grounding conductor with a flexible bonding jumper.
3. Barbed Wire: Strands shall be bonded to the grounding conductor.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96
when interconnecting with lightning protection system. Bond electrical power system ground
directly to lightning protection system grounding conductor at closest point to electrical service
grounding electrode. Use bonding conductor sized same as system grounding electrode
conductor, and install in conduit.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless
otherwise indicated.
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1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length
from each other and located at least the same distance from other grounding electrodes,
and connect to the service grounding electrode conductor.

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is
required, use a bolted clamp.

E. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from
building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff
valve.

F. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column
and at intermediate exterior columns at distances not more than 60 feet apart.

G. Ground Ring: Install a grounding conductor, electrically connected to each building structure
ground rod and to each steel column, extending around the perimeter of building.

1. Install tinned-copper conductor not less than No. 3/0 AWG for ground ring and for taps to
building steel.

2. Bury ground ring not less than 24 inches from building's foundation.

H. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; use a
minimum of 20 feet of bare copper conductor not smaller than No. 4 AWG.

1. If concrete foundation is less than 20 feet long, coil excess conductor within base of
foundation.

2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.
Extend grounding conductor below grade and connect to building's grounding grid or to
grounding electrode external to concrete.

3.7 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
17-06 / Tahlequah Casino 260526 - 6 GROUNDING AND BONDING

FOR ELECTRICAL SYSTEMS



B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

C. Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and

to assist in testing.

D. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical

connections with a calibrated torque wrench according to manufacturer's written
instructions.

3. Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal, at individual ground
rods. Make tests at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

4, Prepare dimensioned Drawings locating each test well, ground rod and ground-rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical order,
and key to the record of tests and observations. Include the number of rods driven and
their depth at each location, and include observations of weather and other phenomena
that may affect test results. Describe measures taken to improve test results.

E. Grounding system will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
G. Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
4,

Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm(s).

H. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance.

END OF SECTION
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SECTION 26 05 33

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Metal conduits, tubing, and fittings.

Nonmetal conduits, tubing, and fittings.

Metal wireways and auxiliary gutters.

Surface raceways.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.
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Related Requirements:

1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior
ductbanks, manholes, and underground utility construction.

DEFINITIONS

ARC: Aluminum rigid conduit.

GRC: Galvanized rigid steel conduit.

IMC: Intermediate metal conduit.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with
common supports.

Qualification Data: For professional engineer.

Source quality-control reports.
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PART 2 - PRODUCTS

21

METAL CONDUITS, TUBING, AND FITTINGS

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.
Allied Tube & Conduit.
Anamet Electrical, Inc.
Electri-Flex Company.
O-Z/Gedney.

Picoma Industries.

Republic Conduit.

Robroy Industries.

. Southwire Company.

10. Thomas & Betts Corporation.
11. Western Tube and Conduit Corporation.
12. Wheatland Tube Company.
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Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

GRC: Comply with ANSI C80.1 and UL 6.

ARC: Comply with ANSI C80.5 and UL 6A.

IMC: Comply with ANSI C80.6 and UL 1242.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
2. Fittings for EMT:

a. Material: Die cast.
b. Type: Setscrew or compression.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions where installed, and including flexible external bonding jumper.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect
threaded conduit joints from corrosion and to enhance their conductivity.
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2.2

NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. AFC Cable Systems, Inc.

2. Anamet Electrical, Inc.

3. Arnco Corporation.

4, CANTEX Inc.

5. CertainTeed Corporation.

6. Condux International, Inc.

7. Electri-Flex Company.

8. Kraloy.

9. Lamson & Sessions; Carlon Electrical Products.
10. Niedax-Kleinhuis USA, Inc.
11. RACO; Hubbell.

12. Thomas & Betts Corporation.

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.

D. LFNC: Comply with UL 1660.

E. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.

F. Fittings for LEFNC: Comply with UL 514B.

G. Solvent cements and adhesive primers shall comply with the testing and product requirements of
the California Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Cooper B-Line, Inc.

2. Hoffman.
3. Mono-Systems, Inc.
4, Square D.

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless
otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D. Wireway Covers: Hinged type or Screw-cover type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.
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SURFACE RACEWAYS

Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. Prime
coated, ready for field painting.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

a. Mono-Systems, Inc.
b. Panduit Corp.
C. Wiremold / Legrand.

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

FSR Inc.

Hoffman.

Hubbell Incorporated.

Kraloy.

Milbank Manufacturing Co.

10. Mono-Systems, Inc.

11. O-Z/Gedney.

12.  RACO; Hubbell.

13.  Robroy Industries.

14.  Spring City Electrical Manufacturing Company.
15.  Stahlin Non-Metallic Enclosures.

16. Thomas & Betts Corporation.

17. Wiremold / Legrand.

CoNOOA~A®WNE

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

Metal Floor Boxes:

Material: Cast metal or sheet metal.

Type: Fully adjustable.

Shape: Rectangular.

Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

PwnpE

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib.
Outlet boxes designed for attachment of luminaires weighing more than 50 Ib shall be listed and
marked for the maximum allowable weight.
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2.5

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMAFB1 and UL 1773,
galvanized, cast iron with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
Gangable boxes are allowed.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 3R with
continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

Cabinets:

1. NEMA 250, Type 1 or Type 3R galvanized-steel box with removable interior panel and

removable front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

arwn

HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and identified as
defined in NFPA 70, for intended location and application.
2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a

qualified testing agency, and marked for intended location and application.

Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a
combination of the two.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

a. Armorcast Products Company.

b. Carson Industries LLC.

C. NewBasis.

d. Oldcastle Precast, Inc.

e. Quazite: Hubbell Power System, Inc.
f. Synertech Moulded Products.

2. Standard: Comply with SCTE 77.

3. Configuration: Designed for flush burial with integral closed bottom unless otherwise
indicated.

4, Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure and handhole location.

5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
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A.

Cover Legend: Molded lettering, "ELECTRIC.".

Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for
secure, fixed installation in enclosure wall.

Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks
and pulling-in irons installed before concrete is poured.

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance
with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

1.
2.

Tests of materials shall be performed by an independent testing agency.

Strength tests of complete boxes and covers shall be by either an independent testing
agency or manufacturer. A qualified registered professional engineer shall certify tests by
manufacturer.

Testing machine pressure gages shall have current calibration certification complying with
ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.

2. Concealed Conduit, Aboveground: GRC.

3. Underground Conduit: RNC, Type EPC-40-PVC.

4, Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3 Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the
following:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

4, Concealed in Ceilings and Interior Walls and Partitions: EMT.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

6. Damp or Wet Locations: GRC.

C. Minimum Raceway Size: 3/4-inch trade size.
D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.
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2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type
of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer and apply in
thickness and number of coats recommended by manufacturer.

3. EMT: Use setscrew or compression, steel or cast-metal fittings. Comply with
NEMA FB 2.10.

4, Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
Install surface raceways only where indicated on Drawings.

Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements on
Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply
with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of
floors.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except for control
wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in
direction.

Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

Support conduit within 12 inchesof enclosures to which attached.
Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement.
Where at right angles to reinforcement, place conduit close to slab support. Secure
raceways to reinforcement at maximum 10-footintervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.

3. Arrange raceways to keep a minimum of 1 inch of concrete cover in all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for
each specific location.
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J. Stub-ups to Above Recessed Ceilings:

1. Use EMT or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in
an enclosure.

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed
compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound
prior to assembly.

M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to
protect conductors including conductors smaller than No. 4 AWG.

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

0. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Q. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter
or a guide to make cut straight and perpendicular to the length.

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less
than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

S. Surface Raceways:

1. Install surface raceway with a minimum 2-inch radius control at bend points.

2. Secure surface raceway with screws or other anchor-type devices at intervals not
exceeding 48 inches and with no less than two supports per straight raceway section.
Support surface raceway according to manufacturer's written instructions. Tape and glue
are not acceptable support methods.

T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings according to NFPA 70.

u. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
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Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install
in each run of aboveground RMC and EMT conduit that is located where environmental
temperature change may exceed 100 deg F and that has straight-run length that exceeds
100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for each of
the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
C. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F

temperature change.
d. Attics: 135 deg F temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of
length of straight run per deg F of temperature change for PVC conduits. Install fitting(s)
that provide expansion and contraction for at least 0.000078 inch per foot of length of
straight run per deg F of temperature change for metal conduits.

4, Install expansion fittings at all locations where conduits cross building or structure
expansion joints.
5. Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at time of
installation. Install conduit supports to allow for expansion movement.

X. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible
conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise
transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

Y. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to center of box
unless otherwise indicated.

Z. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

AA. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

BB. Locate boxes so that cover or plate will not span different building finishes.

CC. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

DD. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

EE. Set metal floor boxes level and flush with finished floor surface.
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3.3

3.4

3.5

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.

2. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength.

3. Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts
throughout length of elbow.

4, Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at
building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches of concrete for a minimum of 12 inches on each side of the
coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits

penetrate building foundations, extend steel conduit horizontally a minimum of
60 inches from edge of foundation or equipment base. Install insulated grounding
bushings on terminations at equipment.

5. Underground Warning Tape: Comply with requirements in Section 260553 "Identification
for Electrical Systems."

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables but short enough to preserve
adequate working clearances in enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to
be used, and seal around penetrations after fittings are installed.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."
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3.6 FIRESTOPPING
A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping."
3.7 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION
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SECTION 26 05 43

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Direct-buried conduit, ducts, and duct accessories.

2. Concrete-encased conduit, ducts, and duct accessories.
3. Handholes and boxes.

DEFINITIONS

Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include duct-bank materials, including separators and miscellaneous components.

2. Include ducts and conduits and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.

3. Include accessories for manholes, handholes, boxes, and other utility structures.

4, Include warning tape.

INFORMATIONAL SUBMITTALS

Duct-Bank Coordination Drawings: Show duct profiles and coordination with other utilities and
underground structures.

1. Include plans and sections, drawn to scale, and show bends and locations of expansion
fittings.
2. Drawings shall be signed and sealed by a qualified professional engineer.

Product Certificates: For concrete and steel used in precast concrete handholes, as required by
ASTM C 858.

Qualification Data: For professional engineer and testing agency responsible for testing
nonconcrete handholes and boxes.

Source quality-control reports.

Field quality-control reports.
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A.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
A. Comply with ANSI C2.
2.2 CONDUIT
A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.
B. RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as
the conduit, complying with NEMA TC 3 and UL 514B.
2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES
A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. ARNCO Corp.

2. Beck Manufacturing.

3. Cantex, Inc.

4, CertainTeed Corporation.

5. Condux International, Inc.

6. ElecSys, Inc.

7. Electri-Flex Company.

8. IPEX Inc.

9. Lamson & Sessions; Carlon Electrical Products.

10. Spiraduct/AFC Cable Systems, Inc.

B. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-80, with
matching fittings complying with NEMA TC 3 by same manufacturer as the duct.
C. Duct Accessories:

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and size
of ducts with which used, and selected to provide minimum duct spacing indicated while
supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Section 260553 "Identification
for Electrical Systems."

2.4 PRECAST CONCRETE HANDHOLES AND BOXES
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Christy Concrete Products.

2. Elmhurst-Chicago Stone Co.

3. Oldcastle Precast Group.

4. Rinker Group, Ltd.

5. Riverton Concrete Products.
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6.
7.
8.

Utility Concrete Products, LLC.
Utility Vault Co.
Wausau Tile Inc.

B. Comply with ASTM C 858 for design and manufacturing processes.

C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom
unless open-bottom enclosures are indicated. Frame and cover shall form top of enclosure and
shall have load rating consistent with that of handhole or box.

1.

PN

Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover
hook eyes and tamper-resistant, captive, cover-securing bolts.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC."

Configuration: Units shall be designed for flush burial and have integral closed bottom
unless otherwise indicated.

Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as
enclosure.

a. Extension shall provide increased depth of 12 inches.
b. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure.

Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation
location with the ground-water level at grade.

Windows: Precast openings in walls, arranged to match dimensions and elevations of
approaching ducts and duct banks, plus an additional 12 inches vertically and horizontally
to accommodate alignment variations.

a. Windows shall be located no less than 6 inches from interior surfaces of walls,
floors, or frames and covers of handholes, but close enough to corners to facilitate
racking of cables on walls.

b. Window opening shall have cast-in-place, welded-wire fabric reinforcement for field
cutting and bending to tie in to concrete envelopes of duct banks.
C. Window openings shall be framed with at least two additional No. 3 steel reinforcing

bars in concrete around each opening.

Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for each
entering duct.

a. Type and size shall match fittings to duct or conduit to be terminated.
b. Fittings shall align with elevations of approaching ducts and be located near interior
corners of handholes to facilitate racking of cable.

Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks
and pulling-in irons installed before concrete is poured.

D. Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover: Sheet-molded,
fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame.
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A.

B.

SOURCE QUALITY CONTROL
Test and inspect precast concrete utility structures according to ASTM C 1037.

Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes and boxes for
compliance with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

1. Tests of materials shall be performed by an independent testing agency.

2. Strength tests of complete boxes and covers shall be by either an independent testing
agency or manufacturer. A qualified registered professional engineer shall certify tests by
manufacturer.

3. Testing machine pressure gages shall have current calibration certification, complying with

ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

3.1 PREPARATION

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final
arrangement of other utilities, site grading, and surface features as determined in the field. Notify
Architect if there is a conflict between areas of excavation and existing structures or
archaeological sites to remain.

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes
with final locations and profiles of ducts and duct banks, as determined by coordination with other
utilities, underground obstructions, and surface features. Revise locations and elevations as
required to suit field conditions and to ensure that duct runs drain to manholes and handholes,
and as approved by Architect.

C. Clear and grub vegetation to be removed, and protect vegetation to remain. Remove and
stockpile topsoil for reapplication.

3.2 UNDERGROUND DUCT APPLICATION

A. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in direct-buried
duct bank unless otherwise indicated.

B. Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-PVC, in direct-buried duct bank
unless otherwise indicated.

3.3 UNDERGROUND ENCLOSURE APPLICATION

A. Handholes and Boxes for 600 V and Less:

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete.
AASHTO HB 17, H-10 structural load rating.

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional,
Nondeliberate Loading by Heavy Vehicles: Precast concrete, AASHTO HB 17, H-20
structural load rating.

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading
by Vehicles: Precast concrete, AASHTO HB 17, H-10 structural load rating.

4. Cover design load shall not exceed the design load of the handhole or box.
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3.4

3.5

EARTHWORK

Restore surface features at areas disturbed by excavation, and re-establish original grades
unless otherwise indicated. Replace removed sod immediately after backfilling is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching.

Cut and patch existing pavement in the path of underground ducts and utility structures.

DUCT INSTALLATION
Install ducts according to NEMA TCB 2.

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away
from buildings and equipment. Slope ducts from a high point in runs between two manholes, to
drain in both directions.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally and
vertically, at other locations unless otherwise indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to
manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in
same plane.

Installation Adjacent to High-Temperature Steam Lines: Where duct banks are installed parallel
to underground steam lines, perform calculations showing the duct bank will not be subject to
environmental temperatures above 40 deg C. Where environmental temperatures are calculated
to rise above 40 deg C, and anywhere the duct bank crosses above an underground steam line,
install insulation blankets listed for direct burial to isolate the duct bank from the steam line.

Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end bells,
spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct
sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without
reducing duct line slope and without forming a trap in the line.
2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in the

area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting near
the center of all straight line direct-buried duct banks with calculated expansion of more
than 3/4 inch.

3. Grout end bells into structure walls from both sides to provide watertight entrances.

Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least
10 feet outside the building wall, without reducing duct line slope away from the building, and
without forming a trap in the line. Use fittings manufactured for duct-to-conduit transition. Install
conduit penetrations of building walls as specified in Section 260544 "Sleeves and Sleeve Seals
for Electrical Raceways and Cabling."

Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic
pressure.

Pulling Cord: Install 100-Ibf-test nylon cord in empty ducts.
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J. Direct-Buried Duct Banks:

1. Excavate trench bottom to provide firm and uniform support for duct bank.

2. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor
temperature.

3. Space separators close enough to prevent sagging and deforming of ducts, with not less

than four spacers per 20 feet of duct. Secure separators to earth and to ducts to prevent
displacement during backfill and yet permit linear duct movement due to expansion and
contraction as temperature changes. Stagger spacers approximately 6 inches between
tiers.

4, Depth: Install top of duct bank at least 36 inches below finished grade unless otherwise

indicated.

Set elevation of bottom of duct bank below frost line.

Install ducts with a minimum of 3 inches between ducts for like services and 6 inches

between power and signal ducts.

7. Elbows: Install manufactured duct elbows for stub-ups at poles and equipment, at building
entrances through floor, and at changes of direction in duct run unless otherwise indicated.
Encase elbows for stub-up ducts throughout length of elbow.

8. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment, at
building entrances through floor, and at changes of direction in duct run.

ou

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches of concrete.
b. For equipment mounted on outdoor concrete bases, extend steel conduit

horizontally a minimum of 60 inches from edge of equipment pad or foundation.
Install insulated grounding bushings on terminations at equipment.

9. After installing first tier of ducts, backfill and compact. Start at tie-in point and work toward
end of duct run, leaving ducts at end of run free to move with expansion and contraction as
temperature changes during this process. Repeat procedure after placing each tier. After
placing last tier, hand place backfill to 4 inches over ducts and hand tamp. Firmly tamp
backfill around ducts to provide maximum supporting strength. Use hand tamper only.
After placing controlled backfill over final tier, make final duct connections at end of run and
complete backfilling with normal compaction.

a. Place minimum 3 inches of sand as a bed for duct bank. Place sand to a minimum
of 6 inches above top level of duct bank.
b. Place minimum 6 inches of engineered fill above concrete encasement of duct bank.

K. Warning Tape: Bury warning tape approximately 12 inches above all concrete-encased ducts
and duct banks. Align tape parallel to and within 3 inches of centerline of duct bank. Provide an
additional warning tape for each 12-inch increment of duct-bank width over a nominal 18 inches.
Space additional tapes 12 inches apart, horizontally.
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3.6

3.7

3.8

3.9

INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES
Precast Concrete Handhole Installation:

1. Comply with ASTM C 891 unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with connecting
ducts, to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded
from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed
earth.

Elevations:

1. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade.
Set covers of other handholes 1 inch above finished grade.

2. Where indicated, cast handhole cover frame integrally with handhole structure.

Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

Waterproofing: Apply waterproofing to exterior surfaces of handholes after concrete has cured at
least three days. After ducts have been connected and grouted, and before backfilling, waterproof
joints and connections, and touch up abrasions and scars. Waterproof exterior of manhole
chimneys after mortar has cured at least three days.

GROUNDING

Ground underground ducts and utility structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."

FIELD QUALITY CONTROL

Perform the following tests and inspections and prepare test reports:

1. Demonstrate capability and compliance with requirements on completion of installation of
underground ducts and utility structures.
2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and adequate

bend radii, and test for out-of-round duct. Provide a minimum 6-inch-long mandrel equal to
80 percent fill of duct. If obstructions are indicated, remove obstructions and retest.

Correct deficiencies and retest as specified above to demonstrate compliance.

CLEANING

Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout
ducts.

Clean internal surfaces of manholes, including sump. Remove foreign material.

END OF SECTION
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