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SECTION 210500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 - GENERAL

11

1.2

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

Piping materials and installation instructions common to most piping systems.
Sleeves.

Escutcheons.
Supports and anchorages.

el N

Related Sections:

=

Division—23—-Section 210548 “Vibration and Seismic Controls for Fire-Suppression Piping and
Equipment”.

Section 210553 "Identification for Fire-Suppression Piping and Equipment".

Section 211200 "Fire-Suppression Standpipes"

Bivision21 Section 211313 "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
Division21 Section 213113 "Electric Drive Centrifugal Fire Pump” for existing fire pump data and
test report.

6. Section 283111 "Digital, Addressable Fire-Alarm System".

ks WN

DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe
chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces,
crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and
mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures
and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical contact by building
occupants. Examples include above ceilings and in chases.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures. Examples include
installations within unheated shelters.
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1.3

1.4

15

QUALITY ASSURANCE

Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural Welding
Code--Steel."

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel
Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes involved and
that certification is current.

Electrical Characteristics for Fire-Suppression Equipment: Equipment of higher electrical characteristics
may be furnished provided such proposed equipment is approved in writing and connecting electrical
services, circuit breakers, and conduit sizes are appropriately modified. If minimum energy ratings or
efficiencies are specified, equipment shall comply with requirements.

DELIVERY, STORAGE, AND HANDLING

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage,

and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.

COORDINATION

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for fire-suppression installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and
other structural components as they are constructed.

Coordinate requirements for access panels and doors for fire-suppression items requiring access that
are concealed behind finished surfaces. Access panels and doors are specified in Division 08 Section
"Access Doors and Frames."

PART 2 - PRODUCTS

2.1

2.2

PIPE, TUBE, AND FITTINGS

Refer to individual Division 21 piping Sections for pipe, tube, and fitting materials and joining methods.

JOINING MATERIALS
Refer to individual Division 21 piping Sections for special joining materials not listed below.
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 maximum thickness unless thickness or
specific material is indicated.
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2.3

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or ring
type, unless otherwise indicated.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

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

ESCUTCHEONS

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around
pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated finish.
One-Piece, Cast-Brass Type: With set screw.

1. Finish: Polished chrome-plated.

Split-Casting, Cast-Brass Type: With concealed hinge and set screw.

1. Finish: Polished chrome-plated.

One-Piece, Stamped-Steel Type: With set screw or spring clips and chrome-plated finish.

Split-Plate, Stamped-Steel Type: With concealed hinge, set screw or spring clips, and chrome-plated
finish.

One-Piece, Floor-Plate Type: Cast-iron floor plate.

PART 3 - EXECUTION

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion,
pump sizing, and other design considerations.
B. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and
service areas.
C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or
parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
E. Install piping to permit valve servicing.
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F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

I Select system components with pressure rating equal to or greater than system operating pressure.

J. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.

b. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-brass type
with polished chrome-plated finish.

c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, stamped-steel
type.

d. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type with
polished chrome-plated finish.

e. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with rough-brass
finish.

f. Bare Piping in Equipment Rooms: One-piece, cast-brass type.

g. Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate type.

K. Sleeves are not required for core-drilled holes.

L. Install sleeves for pipes passing through concrete and masonry walls and concrete floors.

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

3.2 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 21 Sections specifying piping
systems.

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

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

D. 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 unless dry seal threading is
specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
Do not use pipe sections that have cracked or open welds.

E. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding
operators according to Part 1 "Quality Assurance" Article.
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3.4

3.5

F.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

IDENTIFICATION

Install labeling and pipe markers on equipment and piping.

Comply with requirements for identification specified in Section 210553 "ldentification for Fire-
Suppression Piping and Equipment."

ERECTION OF METAL SUPPORTS AND ANCHORAGES

Refer to Division 05 Section "Metal Fabrications" for structural steel.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to
support and anchor fire-suppression materials and equipment.

Field Welding: Comply with AWS D1.1.

ERECTION OF WOOD SUPPORTS AND ANCHORAGES

Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor fire-
suppression materials and equipment.

Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will
receive finish materials. Tighten connections between members. Install fasteners without splitting

wood members.

Attach to substrates as required to support applied loads.

END OF SECTION 210500
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SECTION 210553 - IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL

11

1.2

13

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:

Equipment labels.
Warning signs and labels.
Pipe labels.

Valve tags.

Warning tags.
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Related Sections

Section 210500 "Common Work results for Fire Suppression”.

Section 210548 “Vibration and Seismic Controls for Fire-Suppression Piping and Equipment”.
Section 210553 "Identification for Fire-Suppression Piping and Equipment".

Section 211313 "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.

Section 213113 "Electric-Drive, Centrifugal Fire Pump".

Section 283111 "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this
Section.
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ACTION SUBMITTALS
Product Data: For each type of product.

Samples: For color, letter style, and graphic representation required for each identification material and
device.

Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for
each label.

Valve Schedules: Valve numbering scheme.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS
A. Metal Labels for Equipment:
IDENTIFICATION FOR FIRE- 04.02.13 - S1 073 210553 -1
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1. Material and Thickness: Brass, 0.032 inch stainless steel, 0.025 inch aluminum, 0.032 inch or
anodized aluminum, 0.032 inch thick, with predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Red.

4, Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

6. Fasteners: Stainless-steel rivets or self-tapping screws.

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
thick, with predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Red.

4, Maximum Temperature: Able to withstand temperatures up to 160 deg F.

5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing

numbers where equipment is indicated (plans, details, and schedules), and the Specification Section
number and title where equipment is specified.

D. Equipment-Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.
Tabulate equipment identification number and identify Drawing numbers where equipment is indicated

(plans,

details, and schedules) and the Specification Section number and title where equipment is

specified. Equipment schedule shall be included in operation and maintenance data.

2.2 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick,
with predrilled holes for attachment hardware.

B. Letter Color: White.

C. Background Color: Red.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4
inch.

IDENTIFICATION
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F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for
viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.
Include secondary lettering two-thirds to three-fourths the size of principal lettering.

G. Fasteners: Stainless-steel rivets or self-tapping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

. Label Content: Include caution and warning information, plus emergency notification instructions.

2.3 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating
service and showing flow direction according to ASME A13.1.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover or cover full
circumference of pipe and to attach to pipe without fasteners or adhesive.

C. Self-adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as
used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both
directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size letters according to ASME A13.1 for piping.
E. Pipe-Label Colors:
1. Background Color: Safety Red.
2. Letter Color: White.
2.4 VALVE TAGS

A. Description: Stamped or engraved with 1/4-inch letters for piping-system abbreviation and 1/2-inch
numbers.

1. Tag Material: Brass, 0.032 inch stainless steel, 0.025 inch aluminum, 0.032 inch or anodized
aluminum, 0.032 inch thick, with predrilled holes for attachment hardware.

2. Fasteners: Brass wire-link chain, beaded chain, or S-hook.

3. Valve-Tag Color: Safety Red.

4, Letter Color: White.

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number,
piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-
operating position (open, closed, or modulating), and variations for identification. Mark valves for
emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.
IDENTIFICATION FOR FIRE- 04.02.13 -S1073 210553-3
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2.5

WARNING TAGS

Description: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with
matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.

2. Fasteners: Reinforced grommet and wire.

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT
OPERATE."

4. Color: Safety Yellow background with black lettering.

PART 3 - EXECUTION

3.1

3.2

33

34

PREPARATION

Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well as dirt,
oil, grease, release agents, and other substances that could impair bond of identification devices.
GENERAL INSTALLATION REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of surfaces
where devices are to be installed.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection excluding short takeoffs. Where flow pattern is not obvious, mark
each pipe at branch.

3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

4, At access doors, manholes, and similar access points that permit a view of concealed piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in areas of
congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

IDENTIFICATION FOR FIRE- 04.02.13 -S1073 210553 -4
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B. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes including pipes
where flow is allowed in both directions.

3.5 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in fire-suppression piping systems. List tagged valves in a valve-
tag schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and with captions similar to those
indicated in "Valve-Tag Size and Shape" Subparagraph below:

1. Valve-Tag Size and Shape:

a. Fire-Suppression Standpipe: 2 inches, square.
b. Wet-Pipe Sprinkler System: 2 inches, square.

3.6 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where required.

END OF SECTION 210553
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SECTION 211200 - FIRE-SUPPRESSION STANDPIPES

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Pipes, fittings, and specialties.
Fire-protection valves.

Hose connections.
Fire-department connections.
Alarm devices.

Manual control stations.
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B. Related Sections:

Section 210500 "Common Work Results for Fire Suppression".

Section 210548 "Vibration and Seismic Controls for Fire-Suppression Piping and Equipment".
Section 210553 "Identification for Fire-Suppression Piping and Equipment".

Bivision21 Section 211313 "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
Section 213113 "Electric-Drive, Centrifugal Fire Pumps".

Section 283111 "Digital, Addressable Fire-Alarm System"
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1.3 DEFINITIONS

A. Standard-Pressure Standpipe Piping: Fire-suppression standpipe piping designed to operate at working
pressure 175 psig maximum.

14 SYSTEM DESCRIPTIONS

A. Refer to Drawings for existing systems to remain, removals, proposed connections to existing and
extensions of systems scope of work in renovated and new areas of construction, and Phasing.

B. Manual Wet-Type, Class | Standpipe System: Includes NPS 2-1/2 hose connections. Has small water
supply to maintain water in standpipes. Piping is wet, but water must be pumped into standpipes to
satisfy demand.

1.5 PERFORMANCE REQUIREMENTS

A. Basis of Design: 65 psig at top of standpipe.

FIRE-SUPPRESSION STANDPIPES 04.02.13-Revised SI-073 211200-1
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B.

Standard-Pressure, Fire-Suppression Standpipe System Component: Listed for 175-psig minimum
working pressure.

1.6

1.7

Sprinkler system design shall be approved by authorities having jurisdiction.

Fire-suppression standpipe design shall be approved by authorities having jurisdiction.

SUBMITTALS

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

Shop Drawings: For fire-suppression standpipes. Include plans, elevations, sections, details, and
attachments to other work.

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

Approved Standpipe Drawings: Working plans, prepared according to NFPA 14, 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 14. Include "Contractor's Material and Test Certificate for

Aboveground Piping" and "Contractor's Material and Test Certificate for Underground Piping."

Operation and Maintenance Data: For fire-suppression standpipes specialties to include in emergency,

operation, and maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing fire-suppression systems
and providing professional engineering services needed to assume engineering responsibility.

Base calculations on results of fire-hydrant flow test.

a. Engineering Responsibility: Preparation of working plans, calculations, and field test
reports by a qualified professional engineer or NICET Level Ill.

Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel
Code.

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: Fire-suppression standpipe equipment, piping, specialties, accessories, installation,
and testing shall comply with NFPA 14, "Installation of Standpipe and Hose Systems."

FIRE-SUPPRESSION STANDPIPES 04.02.13-Revised SI-073 211200-2
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PART 2 - PRODUCTS

2.1

2.2

2.3

PIPING MATERIALS

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

STEEL PIPE AND FITTINGS

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

Standard-Weight, Galvanized- and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M,
seamless steel pipe with threaded ends.

Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.

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

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

Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.

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.
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2. Pressure Rating: 175 psig minimum.

3. Galvanized and Uncoated, 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 thick or ASME B16.21,
nonmetallic and asbestos free.

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

FIRE-SUPPRESSION STANDPIPES 04.02.13-Revised SI-073 211200-3
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2. Class 250, Cast-Iron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.
B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

C. 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.

2.4 LISTED FIRE-PROTECTION VALVES
A. General Requirements:

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

B. 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:

AFAC Inc.

Crane Co.; Crane Valve Group; Crane Valves.
Fire Protection Products, Inc.

Globe Fire Sprinkler Corporation.
Metraflex, Inc.

Milwaukee Valve Company.

Mueller Co.; Water Products Division.
NIBCO INC.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.
Victaulic Company.

Viking Corporation.
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2. Standard: UL312.
3. Pressure Rating: 250 psig minimum.
4. Type: Swing check.
5. Body Material: Castiron.
6. End Connections: Flanged or grooved.
2.5 TRIM AND DRAIN VALVES
A. General Requirements:

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

2.6 SPECIALTY VALVES

A. General Requirements:
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2.7

2.8

Pw

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

a. Standard-Pressure Piping Specialty Valves: 175 psig minimum.
Body Material: Cast or ductile iron.

Size: Same as connected piping.
End Connections: Flanged or grooved.

HOSE CONNECTIONS

Nonadjustable-Valve Hose Connections:

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:

AFAC Inc.

Elkhart Brass Mfg. Company, Inc.

Fire Protection Products, Inc.

Guardian Fire Equipment, Inc.

Kennedy Valve; a division of McWane, Inc.
Mueller Co.; Water Products Division.
NIBCO INC.

Tyco Fire & Building Products LP.
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Standard: UL 668 hose valve for connecting fire hose.

Pressure Rating: 300 psig minimum.

Material: Brass or bronze.

Size: NPS 2-1/2 w/ NPS 1-1/2 reducer

Inlet: Female pipe threads.

Outlet: Male hose threads with lugged cap, gasket, and chain. Include hose valve threads
according to NFPA 1963 and matching local fire-department threads.

Pattern: Angle.

Finish: Polished chrome plated.

FIRE-DEPARTMENT CONNECTIONS

Exposed-Type, Fire-Department Connection:

1.

w

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.

Elkhart Brass Mfg. Company, Inc.
Guardian Fire Equipment, Inc.
Tyco Fire & Building Products LP.

a0 oo

Standard: UL 405.
Type: Exposed, projecting, for wall mounting.
Pressure Rating: 175 psig minimum.
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2.9

2.10

2.11

5. Body Material: Corrosion-resistant metal.

6. Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes and
threads. Include extension pipe nipples, brass lugged swivel connections, and check devices or
clappers.

7. Caps: Brass, lugged type, with gasket and chain.

8. Escutcheon Plate: Round, brass, wall type.

9. Outlet: Back, with pipe threads.

10. Number of Inlets: 1 -4” Storz.

11. Escutcheon Plate Marking: Similar to " STANDPIPE."

12.  Finish: Rough brass or bronze.

13.  Outlet Size: NPS 4.

ESCUTCHEONS
General: Manufactured ceiling, floor, and wall escutcheons and floor plates.

One-Piece, Cast-Brass Escutcheons: Polished chrome-plated finish with set-screws.

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

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-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:

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex, Inc.

Pipeline Seal and Insulator, Inc.

el N

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: Stainless steel.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing
elements.
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PART 3 - EXECUTION

3.1

3.2

3.3

PREPARATION

Perform fire-hydrant flow test according to AFPA-Z4—and-NFPA 291. Use results for system design
calculations required in "Quality Assurance" Article.

Report test results promptly and in writing.

EXAMINATION

Examine roughing-in for hose connections and stations to verify actual locations of piping connections
before installation.

Examine walls and partitions for suitable thickness, fire- and smoke-rated construction, framing for
hose-station cabinets, and other conditions where hose connections and stations are to be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

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 14 for installation of fire-suppression standpipe
piping.

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

Install drain valves on standpipes. Extend drain piping to outside of building.

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

Install alarm devices in piping systems.

Install hangers and supports for standpipe system piping according to NFPA 14. Comply with
requirements in NFPA 13 for hanger materials.

Install pressure gages on riser or feed main and at top of each standpipe. Include pressure gages with
connection not less than NPS 1/4 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.

Fill wet-type standpipe system piping with water.
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3.4

3.5

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 and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 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.

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.

Steel-Piping, Roll-Grooved Joints: Roll rounded-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 grooved joints.

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 14 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:
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3.6

3.7

3.8

3.9

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

HOSE-CONNECTION INSTALLATION

Install hose connections adjacent to standpipes.

Install freestanding hose connections for access and minimum passage restriction.

Install NPS 2-1/2 hose connections with quick-disconnect NPS 2-1/2 by NPS 1-1/2 reducer adapter and

flow-restricting device.

FIRE-DEPARTMENT CONNECTION INSTALLATION

Install wall-type, fire-department connections.

Install automatic (ball drip) drain valve at each check valve for fire-department connection.

ESCUTCHEON INSTALLATION
Install escutcheons for penetrations of walls, ceilings, and floors.

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, cast brass with
polished chrome-plated finish.

3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, cast brass with polished

chrome-plated finish.

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.

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 or pipe insulation 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."
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3.10

3.11

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 annular clear space between sleeve and pipe or
pipe insulation unless otherwise indicated.

Install sleeve materials according to the following applications:

1. Sleeves for Piping Passing through Concrete Floor Slabs: Galvanized-steel pipe.
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other
Wet Areas: Galvanized-steel pipe.

Extend sleeves 2 inches above finished floor level.

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 above finished floor level. Comply with requirements for flashing in
Division 07 Section "Sheet Metal Flashing and Trim."

b

3. Sleeves for Piping Passing through Concrete Roof Slabs: Galvanized-steel pipe.
4. Sleeves for Piping Passing through Exterior Concrete Walls:
a. Galvanized-steel-pipe sleeves for pipes smaller than NPS 6.
b. Install sleeves that are large enough to provide 1-inch annular clear space between sleeve

and pipe or pipe insulation when sleeve seals are used.

5. Sleeves for Piping Passing through Interior Concrete Walls:

a. Galvanized-steel-pipe sleeves for pipes smaller than NPS 6.
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 for firestop
materials and installations in Division 07 Section "Penetration Firestopping."
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.

Comply with requirements for identification specified in Section 210553 "ldentification for Fire-
Suppression Piping and Equipment."
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3.12 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves.
3.13 PIPING SCHEDULE
A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe

with grooved ends; grooved-end fittings; grooved-end-pipe couplings; and grooved joints.

B. Standard-pressure, wet-type, fire-suppression standpipe piping, NPS 4 and smaller, shall be one of the
following:

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and
threaded joints.

2. Standard-weight, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for
steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

END OF SECTION 211200
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

11

1.2

1.3

1.4

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.
Fire-department connections.
Sprinklers.

Alarm devices.

Pressure gages.

ounkwnNR

Related Sections:

1. Divisien Section 210500 "Common Work results for Fire Suppression”.

2. Divisien Section 210548 “Vibration and Seismic Controls for Fire-Suppression Piping and
Equipment”.

3. Section 210553 "Identification for Fire-Suppression Piping and Equipment".

4. Section 211200 "Fire-Suppression Standpipse".

5. Division Section 213113 "Electric-Drive, Centrifugal Fire Pumps".

6. Bivisien Section 283111 "Digital, Addressable Fire-Alarm System" for alarm devices not specified
in this Section.

DEFINITIONS

Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at working
pressure of 175 psig maximum.

SYSTEM DESCRIPTIONS

Refer to Drawings for existing systems to remain, removals, proposed connections to existing and
extensions of systems scope of work in renovated and new areas of construction, and Phasing.

Suppression System Water Supply: Existing Public Water Supply.

Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is
connected to water supply through alarm valve. Water discharges immediately from sprinklers when
they are opened. Sprinklers open when heat melts fusible link or destroys frangible device. Hose
connections are included if indicated.
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1.5

1.6

D.

PERFORMANCE REQUIREMENTS
Standard-Pressure Piping System Component: Listed for 175-psig 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.

Sprinkler system design shall be approved by authorities having jurisdiction.

1. Hydrant Flow Test Data: Perform hydrant flow test and base calculations on test data.
a. Coordinate with Portland Water District.
2. Margin of Safety for Available Water Flow and Pressure: 20 percent, including losses through

water-service piping and valves.

3. Sprinkler Occupancy Hazard Classifications:
a. Building Service Areas: Ordinary Hazard, Group 1.
b. Electrical Equipment Rooms: Ordinary Hazard, Group 1.
c. General Storage Areas: Ordinary Hazard, Group 1.
d. Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
e. Office Areas: Light Hazard.
f. Arena: Ordinary Hazard, Group 2.
g. Convention Center: Ordinary Hazard, Group 2.

4, Minimum Density for Automatic-Sprinkler Piping Design:

a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area.

b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area.

c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft.area.
5. Exterior Canopies and Overhangs: (Non-Combustible, sprinkler coverage not required.)
6. Maximum Protection Area per Sprinkler: Per UL listing.

7. Maximum Protection Area per Sprinkler: Per NFPA 13.

8. Total Combined Hose-Stream Demand Requirement: Per NFPA 13.

SUBMITTALS

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

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

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

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

State of Maine and City of Portland Fire Marshal’s permit of approval.
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1.7

1.8

1.9

E.

Welding certificates.

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 the requirements of NFPA 13, NFPA 20, and State of Maine Fire Marshal’s Office.

a. Engineering Responsibility: Preparation of working plans, calculations, and field test
reports by a qualified NICET Level Il or State of Maine Licensed Professional Engineer.

Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel
Code.

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."

COORDINATION

Existing sprinkler service to remain. Refer to sprinkler system drawings for basis of design systems to
remain, renovation and modification of system, and areas of additions and new work.

Coordinate layout and installation of sprinklers with other construction that penetrates ceilings,
including but not limited to light fixtures, HVAC equipment terminal and devices, plumbing equipment,
and fixed and moveable partition wall 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
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2.1

2.2

PIPING MATERIALS

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

STEEL PIPE AND FITTINGS

Standard Weight, Black-Steel Pipe: ASTM A 53/A53M. Pipe ends may be factory or field formed to
match joining method.

Thinwall Black-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.

Schedule 10, Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in NPS 5 and smaller;
and NFPA 13-specified wall thickness in NPS 6 to NPS 10, plain end.

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

Uncoated, Steel Couplings: ASTM A 865, threaded.

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

Cast-lron Flanges: ASME 16.1, Class 125.

Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.

Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.

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.
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2. Pressure Rating: 175 psig minimum.

3. Uncoated, 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.
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2.3

2.4

PIPING JOINING MATERIALS

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

1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.
2. Class 250, Cast-lron Flanges and Class 300, Steel Raised-Face Flanges: Ring-type gaskets.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

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.

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.

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. Anvil International, Inc.

Crane Co.; Crane Valve Group; Crane Valves.
Crane Co.; Crane Valve Group; Stockham Division.
Global Safety Products, Inc.

Milwaukee Valve Company.

NIBCO INC.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.

Victaulic Company.

Watts Water Technologies, Inc.

E e - R - Nl o

Ball Valves:

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

Valves NPS 1-1/2 and Smaller: Bronze body with threaded ends.

3. Valves NPS 2 and NPS 2-1/2: Bronze body with threaded ends or ductile-iron body with grooved
ends.

4. Valves NPS 3: Ductile-iron body with grooved ends.

N

Bronze Butterfly Valves:

Standard: UL 1091.
Pressure Rating: 175 psig.
Body Material: Bronze.

End Connections: Threaded.

PwnR

Iron Butterfly Valves:
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Standard: UL 1091.

Pressure Rating: 175 psig.

Body Material: Cast or ductile iron.
Style: Lug or wafer.

End Connections: Grooved.

uhkhwn e

F. Check Valves:

Standard: UL312.

Pressure Rating: 250 psig minimum.
Type: Swing check.

Body Material: Cast iron.

End Connections: Flanged or grooved.

ukwnhe

G. Bronze OS&Y Gate Valves:

Standard: UL 262.

Pressure Rating: 175 psig.
Body Material: Bronze.

End Connections: Threaded.

el S

H. Iron OS&Y Gate Valves:

Standard: UL 262.

Pressure Rating: 250 psig minimum.
Body Material: Cast or ductile iron.
End Connections: Flanged or grooved.

PwnNR

. Indicating-Type Butterfly Valves:

1. Standard: UL 1091.
Pressure Rating: 175 psig minimum.
3. Valves NPS 2 and Smaller:

N

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

4. Valves NPS 2-1/2 and Larger:

a. Valve Type: Butterfly.

b. Body Material: Cast or ductile iron.
c. End Connections: Flanged, grooved, or wafer.
5. Valve Operation: Integral electrical, 115-V ac, prewired, two-circuit, supervisory switch visual

indicating device.

J. NRS Gate Valves:
1. Standard: UL 262.
2. Pressure Rating: 250 psig minimum.
3. Body Material: Cast iron with indicator post flange.
4. Stem: Nonrising.
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2.5

2.6

5. End Connections: Flanged or grooved.

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 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:
Conbraco Industries, Inc.; Apollo Valves.

Milwaukee Valve Company.

NIBCO INC.

Potter Roemer.

Red-White Valve Corporation.

Tyco Fire & Building Products LP.

Victaulic Company.

Watts Water Technologies, Inc.
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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:
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2.7

Pw

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

a. Standard-Pressure Piping Specialty Valves: 175 psig minimum.
Body Material: Cast or ductile iron.

Size: Same as connected piping.
End Connections: Flanged or grooved.

Alarm Valves:

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.

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

Victaulic Company.

Viking Corporation.
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Standard: UL 193.

Design: For horizontal or vertical installation.

Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding
chamber, and fill-line attachment with strainer.

Drip Cup Assembly: Pipe drain without valves and separate from main drain piping.

Drip Cup Assembly: Pipe drain with check valve to main drain piping.

Automatic (Ball Drip) Drain Valves:

ukhwh e

Standard: UL 1726.

Pressure Rating: 175 psig minimum.
Type: Automatic draining, ball check.
Size: NPS 3/4.

End Connections: Threaded.

FIRE-DEPARTMENT CONNECTIONS

Flush-Type, Fire-Department Connection:

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:

AFAC Inc.

Elkhart Brass Mfg. Company, Inc.

GMR International Equipment Corporation.
Guardian Fire Equipment, Inc.

Potter Roemer.
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Standard: UL 405.
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3. Type: Flush, for wall mounting.

4. Pressure Rating: 175 psig minimum.

5. Body Material: Corrosion-resistant metal.

6. Inlets: Storz type brass with threads according to NFPA 1963 and matching local fire-department
sizes and threads. Include extension pipe nipples, brass lugged swivel connections, and check
devices or clappers.

7. Caps: Brass, lugged type, with gasket and chain.

8. Escutcheon Plate: Rectangular, brass, wall type.

9. Outlet: With pipe threads.

10. Body Style: Horizontal.

11. Escutcheon Plate Marking: Similar to " AUTO SPKR."

12. Finish: Rough brass or bronze.

2.8 SPRINKLER SPECIALTY PIPE FITTINGS

A Branch Outlet Fittings:

ounkwnNR

Standard: UL213.

Pressure Rating: 175 psig 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.

B. Flow Detection and Test Assemblies:

ukhwn

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

Pressure Rating: 175 psig 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.

C. Branch Line Testers:

Nounkwhek

Standard: UL 199.

Pressure Rating: 175 psig.

Body Material: Brass.

Size: Same as connected piping.

Inlet: Threaded.

Drain Outlet: Threaded and capped.
Branch Outlet: Threaded, for sprinkler.

D. Sprinkler Inspector's Test Fittings:

1.

w

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

Pressure Rating: 175 psig minimum.

Body Material: Cast- or ductile-iron housing with sight glass.

Size: Same as connected piping.

WET-PIPE SPRINKLER SYSTEMS 04.02.13 -51 073 211313-9



CUMBERLAND COUNTY CIVIC CENTER RENOVATION 3757.00

2.9

5. Inlet and Outlet: Threaded.
Adjustable Drop Nipples:

Standard: UL 1474.

Pressure Rating: 250 psig minimum.

Body Material: Steel pipe with EPDM-rubber O-ring seals.
Size: Same as connected piping.

Length: Adjustable.

Inlet and Outlet: Threaded.

ounpwNRE

Flexible, Sprinkler Hose Fittings:

1. Standard: UL 1474.

2. Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling grid.
3. Pressure Rating: 175 psig minimum.

4, 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:

AFAC Inc.

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

Victaulic Company.

Viking Corporation.

Nounkwnek

General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by
FM Global, listing.
2. Pressure Rating for Automatic Sprinklers: 175 psig minimum.

Automatic Sprinklers with Heat-Responsive Element:

1. Early-Suppression, Fast-Response Applications: UL 1767.

Nonresidential Applications: UL 199.

3. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for "Ordinary"
temperature classification rating unless otherwise indicated or required by application.

N

Sprinkler types, features, and options as follows:

Concealed ceiling sprinklers, including cover plate.
Extended-coverage sprinklers.

Pendent sprinklers.

Pendent, dry-type sprinklers.

Quick-response sprinklers.

Recessed sprinklers, including escutcheon.

ok wNE
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2.10

2.11

7.

Upright sprinklers.

Sprinkler Finishes:

1.
2.
3.

Brass.
Bronze.
Painted.

Special Coatings:

1.
2.
3.

Wax.
Lead.
Corrosion-resistant paint.

Sprinkler Escutcheons: Materials, types, and finishes for sprinklers head escutcheons are specified with
sprinklers.

ALARM DEVICES

Alarm-device types shall match piping and equipment connections.

Water-Flow Indicators:

N

d

Standard: UL 346.

Water-Flow Detector: Electrically supervised.

Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary
contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard
element to prevent false signals and tamperproof cover that sends signal if removed.

Type: Paddle operated.

Pressure Rating: 250 psig.

Design Installation: Horizontal or vertical.

Valve Supervisory Switches:

1.

ukhwn

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

System Sensor; a Honeywell company.

a0 oo

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.

PRESSURE GAGES

Standard: UL 393.
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2.12

2.13

2.14

Dial Size: 3-1/2- to 4-1/2-inch diameter.
Pressure Gage Range: 0 to 250 psig 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.

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 concealed hinge, set-screw or spring
clips.

One-Piece Floor Plates: Cast-iron flange.

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 minimum thickness; round tube closed with welded
longitudinal joint.

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

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

SLEEVE SEALS

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

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

2. Pressure Plates: Stainless steel.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing
elements.
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PART 3 - EXECUTION

3.1

3.2

3.3

PREPARATION
Refer to Division 31 Earthwork, for excavating, trenching, and backfilling.

Refer to Division 31 Earthwork, for exterior piping and accessories.

WATER-SUPPLY CONNECTIONS

Existing sprinkler service to remain.

PIPING INSTALLATION

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and
arrangement of piping. Install piping as indicated on the approved shop drawings, 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 for installation of sprinkler piping in NFPA 13.

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 and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 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 valve at each check valve for fire-department connection, to drain
piping between fire-department connection and check valve. Install drain piping to and spill over floor
drain or to outside building.

Install alarm devices in piping systems.

Install hangers and supports for sprinkler system piping according to NFPA13. Comply with
requirements for hanger materials in NFPA 13.

Install pressure gages on riser or feed main, at each sprinkler test connection, and-attop—ef-each
standpipe: Include pressure gages with connection not less than NPS 1/4 and with soft metal seated
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34

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.

Fill sprinkler system piping with water.

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 and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 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.

Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and
welding operators according to "Quality Assurance" Article.

1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for galvanized-
steel pipe.

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.

Steel-Piping, Roll-Grooved Joints: Roll rounded-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 grooved joints.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping
systems.
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3.5

3.6

3.7

3.8

3.9

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. Alarm Valves: Include bypass check valve and retarding chamber drain-line connection.

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.

FIRE-DEPARTMENT CONNECTION INSTALLATION
Install wall-type, fire-department connections.

Install automatic (ball drip) drain valve at each check valve for fire-department connection.

ESCUTCHEON INSTALLATION
Install escutcheons for penetrations of walls, ceilings, and floors.

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, cast brass with
polished chrome-plated finish stamped steel with set-screw or spring clips.

3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece or split casting, cast brass with
polished chrome-plated finish.

4, Bare Piping in Unfinished Service Spaces: One piece, stamped steel with set-screw or spring clips.

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

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

SLEEVE INSTALLATION
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3.10

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, except in Mechanical Mezzanines.

Cut sleeves to length for mounting flush with both surfaces, except in Mechanical Mezzanines..

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

For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation 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 annular clear space between sleeve and pipe or
pipe insulation unless otherwise indicated.

Install sleeve materials according to the following applications:
1. Sleeves for Piping Passing through Concrete Floor Slabs: Galvanized-steel pipe.

2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other
Wet Areas: Galvanized-steel pipe.

a. Extend sleeves 2 inches above finished floor level.

3. Sleeves for Piping Passing through Gypsum-Board Partitions:
a. Galvanized-steel-pipe sleeves for pipes smaller than NPS 6.
b Galvanized-steel-sheet sleeves for pipes NPS 6 and larger.

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

4. Sleeves for Piping Passing through Exterior Concrete Walls:

L

Galvanized-steel-pipe sleeves for pipes smaller than NPS 6.

b. Cast-iron wall-pipe sleeves for pipes NPS 6 and larger.

Install sleeves that are large enough to provide 1-inch annular clear space between sleeve
and pipe or pipe insulation when sleeve seals are used.

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 for firestop
materials and installations in Division 07 Section "Penetration Firestopping."

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

B. 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.

3.11 IDENTIFICATION
A. Install labeling and pipe markers on equipment and piping.
B. Comply with requirements for identification specified in Section 210553 "Identification for Fire-

Suppression Piping and Equipment."”

3.12 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. 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.
5. Start and run excess-pressure pumps.
6. Coordinate with fire-alarm tests. Operate as required.
7. Coordinate with fire-pump tests. Operate as required.
8. 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.
3.13 CLEANING
A. Clean dirt and debris from sprinklers.
B. Remove and replace sprinklers with paint other than factory finish.
3.14 DEMONSTRATION
A Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves.

3.15 PIPING SCHEDULE
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3.16

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

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

Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be one of the following:

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and
threaded joints.

Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 6, shall be one of the following:

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and
threaded joints.
2. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end fittings

for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

Standard-weight, black-steel pipe with plain ends; steel welding fittings; and welded joints.

4, Thinwall black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping;
grooved-end-pipe couplings for steel piping; and grooved joints.

w

SPRINKLER SCHEDULE

Use sprinkler types in subparagraphs below for the following applications:

1. Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Recessed sprinklers.
3. Wall Mounting: Sidewall sprinklers.

Provide sprinkler types in subparagraphs below with finishes indicated.

1. Interior Exposed Piping: Plain brass finished sprinkler heads.
2. Recessed Sprinklers (SAT & GWB Ceilings): White finished sprinkler heads and escutcheons.
3. Recessed Sprinklers (Wood Slat Ceilings): Rough brass finished sprinkler heads and escutcheons.

END OF SECTION 211313
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SECTION 213113 - ELECTRIC-DRIVE, CENTRIFUGAL FIRE PUMP

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:
1. Existing fire pump data and test report.
B. Related Sections:
1. Section 210500 "Common Work results for Fire Suppression”.
2. Section 210548 “Vibration and Seismic Controls for Fire-Suppression Piping and Equipment”.
3. Section 210553 "Identification for Fire-Suppression Piping and Equipment".
4, Section 211200 "Fire-Suppression Standpipes".
5. Section 211313 "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
6. Section 283111 "Digital, Addressable Fire-Alarm System" for alarm devices not specified in this
Section.
1.3 COORDINATION

A. NFPA Compliance: Comply with NFPA 20, "Installation of Stationary Pumps for Fire Protection."

PART 2 - PRODUCTS

2.1 EXISTING FIRE PUMP

A. Capacities and Characteristics: Refer to attached Fire Pump Flow Test dated 9.20.2010.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief valves, and
related components.

3.2 CONNECTIONS

ELECTRIC-DRIVE, CENTRIFUGAL FIRE 04.02.13 -51 073 213113-1
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A. Comply with requirements for piping and valves specified in Division 21 Section "Wet-Pipe Sprinkler

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

B. Connect fire pumps to their controllers.
3.3 IDENTIFICATION
A. Identify system components. Comply with requirements for fire-pump marking according to NFPA 20.
3.4 FIELD QUALITY CONTROL
A Test each fire pump with its controller as a unit. Comply with requirements for electric-motor-driver
fire-pump controllers specified in Division 21 Section "Controllers for Fire-Pump Drivers."
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 components, assemblies, and equipment including controller, test for compliance
with requirements.

2. Test according to NFPA 20 for acceptance and performance testing.

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

4, Operational Test: After electrical circuitry has been energized, start units to confirm proper
motor rotation and unit operation.

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

E. Components, assemblies, and equipment will be considered defective if they do not pass tests and
inspections.
F. Prepare test and inspection reports.
G. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location
to dispose of fire-pump test water. Hoses are for tests only and do not convey to Owner.
3.5 STARTUP SERVICE
A. Engage a factory-authorized service representative to perform startup service.
1. Complete installation and startup checks according to manufacturer's written instructions.
ELECTRIC-DRIVE, CENTRIFUGAL FIRE 04.02.13-S1073 213113-2
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3.6 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,

operate, and maintain fire pumps.

END OF SECTION 213113
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SECTION 230993 — SEQUENCE OF OPERATION FOR HVAC CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes control sequences for HVAC systems, subsystems, and equipment.
B. Related Sections include the following:
1. Division 23 Section "Instrumentation and Control for HVAC" for control equipment and devices

and for submittal requirements.

2. Division 23 Section “Condensing Boilers” for controls components furnished with equipment.

3. Division 23 Section “Rotary-Screw Water Chillers” for controls components furnished with
equipment.

4, Division 23 Section “Modular Air Handling Units” for controls components furnished with
equipment.

5. Division 23 Section “Packaged, Indirect-Fired, Outdoor Air Handling Units” for controls
components furnished with equipment.

1.3 DEFINITIONS

A. DDC: Direct digital control.

1.4 ICE SHEET SYSTEM SEQUENCE (PH 2)
A. Existing Ice Sheet system controls shall remain as-is and system shall operate with existing sequence.
1.5 BOILER PLANT SEQUENCE (PH 2)

A Hot Water Boilers (B-1, B-2, B-3):

1.

Boilers furnished with factory installed and programmed controller. Third party external control
is not required to operate and sequence the boilers.

All Boilers shall be connected via a daisy chain 2-wire communication cable.

Boiler controls shall energize heating injection pump (P-3, P-4, P-5) prior to firing.

SEQUENCE OF OPERATION Revised SI-073 4-2-13 230993 -1
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4, Boilers shall operate to maintain changeover system loop at 110 deg F (adjustable) heating
setpoint.

5. When changeover loop falls below heating setpoint lead boiler shall fire and modulate to
maintain loop temperature setpoint.

6. If lead boiler can not maintain loop setpoint second and third boilers shall be energized as
required and modulate in parallel to maintain setpoint.

7. Boilers shall operate on a lead-lag firing order and rotate to insure equal runtime. If lead boiler

fails to fire an alarm shall be generated and the next boiler shall start. Lead boiler shall be
evaluated on a monthly basis based on run hours.

B. Indirect Fired Domestic Water Heater Pump Control (P-9, P-10):
1. Boilers (B-1 & B-2) shall have a priority to produce domestic hot water. Heating injection pump

(P-3, P-4) shall be disabled and domestic water heater pump shall be energized. Domestic water
heater pumps shall be controlled by integrated boiler controls.

2. Boilers shall maintain 180 deg F (adjustable) supply water temperature when producing domestic
hot water.
3. Packaged Domestic Water Heat Exchangers specified furnished with factory piped and wired

control valve and integral electronic controls to modulate control valve and cycle associated
constant volume boiler water pumps to maintain domestic hot water storage tank(s)
temperature set point during occupied modes.

4, Disable associated boiler pumps during unoccupied modes.

5. If lead boiler cannot satisfy domestic hot water demand, lag boiler and pump shall start.

6. Lead boiler for domestic hot water production shall be evaluated monthly to insure equal
runtime.

C. Terminal Equipment Hot Water Pump Control (P-11):

1. Boiler (B-3) shall have a priority to distribute high temperature water to terminal units. Heating
injection pump (P-5) shall be disabled and terminal hot water pump shall be energized. Terminal
equipment hot water pump shall be controlled by integrated boiler controls.

2. Boiler shall maintain 180 deg F (adjustable) supply water temperature when distributing to
terminal equipment.
3. Pump shall have a VFD. Provide a differential pressure sensor to control the system pressure by

modulating the respective pump. Locate sensor pipe mounted at approximately 2/3 point in
piping distribution.

D. Control points to be provided and shown on the graphic page are as follows:

Outside temperature.

Outside humidity

On-off status for each boiler.

Firing rate for each boiler and % capacity.

Boiler injection pump status.

Domestic water heater pump status.

Domestic water heater tank temperature.
Domestic water heater tank temperature setpoint.
Terminal equipment pump status.
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10.  Terminal equipment pump VFD frequency and % speed.
11.  Terminal equipment differential pressure.

12.  Terminal equipment differential pressure setpoint.

13. Boiler entering water temperature.

14. Boiler leaving water temperature set point.
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15.  Boiler leaving water temperature.

16.  Bypass valve position for each valve.

17.  Boiler Lead/Lag & Rotation Schedule.

18.  Main Changeover pump status for each pump.

19.  Pump VFD frequency and % speed.

20.  Changeover loop return temperature.

21.  Changeover loop supply temperature.

22.  Changeover loop supply temperature setpoint.

23.  Common trouble alarm from factory furnished and installed boiler control package.

1.6 CHILLER PLANT SEQUENCE (PH 2)

A Air Cooled Water Chillers (CH-1, CH-2):

1. Chillers shall operate to maintain changeover system loop at 41 deg F (adjustable) cooling
setpoint.
2. When changeover loop temperature rises above setpoint lead chiller water control valve shall

open and flow switch proves flow prior to unit start. Once flow is established chiller shall start
and modulate and stage compressors to maintain loop temperature.

3. If loop temperature continues to rise above setpoint lag chiller control valve shall open and flow
switch proves flow prior to unit start. Once flow is established lag chiller shall start and modulate
and stage compressors in parallel with lead chiller to maintain loop temperature.

B. Changeover Valves:

1. Changeover valves located in the basement mechanical room shall operate in parallel, inversely.

2. On a call for cooling the loop bypass valve shall close and the chiller supply valve shall open
allowing water flow to the chillers.

3. Bypass valve shall fail open and chiller supply valve shall fail closed.

C. Control points to be provided and shown on the graphic page are as follows:

Outside temperature.

On-off status for each chiller.

On/off status for each compressor.
Compressor VFD frequency and % speed.
Entering water temperature.

Leaving water temperature set point.
Leaving water temperature.

Chiller control valve position.

Chiller control valve position setpoint.
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10.  Bypass valve position for each valve.

11.  Chiller Lead/Lag & Rotation Schedule.

12.  Main Changeover pump status for each pump.

13.  Pump VFD frequency and % speed.

14.  Changeover loop return temperature.

15.  Changeover loop supply temperature.

16.  Changeover loop supply temperature setpoint.

17.  Common trouble alarm from Packaged Chiller factory furnished and installed control package.
1.7 CHANGEOVER SYSTEM DISTRIBUTION PUMP SEQUENCE (PH 2)
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A.

Changeover Loop Pump Control: (P-6, P-7, P-8)

1. Pumps shall have VFD’s. Provide a differential pressure sensor to control the system pressure by
modulating the respective pump. Locate sensor pipe mounted at approximately 2/3 point in
piping distribution.

2. Provide on / off and lead / lag and rotation of pumps. Provide a current sensor for each pump to
monitor and report status. If lead pump fails to start then the lag pump shall start and signal
alarm to the DDC System. Provide a dead band in the programming to prevent short cycling. The
respective pumps shall rotate on a monthly basis.

3. Lead pump shall be energized on a call for heating or cooling from an air handler serving the
bowl.

4, If lead pump cannot maintain differential pressure setpoint, next pump shall start and both
pumps shall operate in parallel to maintain differential pressure.

5. When in cooling mode pumps shall have a minimum flowrate of 375 gpm per chiller. This

minimum shall be determined and programmed into the VFD during balancing.

INDOOR AIR HANDLER SEQUENCE (AHU-1, 2, 3, 4) (PH 2)
Air handling system shall start through DDC system provided all safeties have been satisfied.

Occupied: The supply fan and associated return fans (RF-1, 2, 3, 4) shall be enabled and run conti-
nuously during occupied mode. A space sensor shall maintain occupied supply air set point when the
fan is in the occupied mode by modulating the economizer dampers and the heating/cooling control
valve in sequence to maintain space temperature setpoint.

Fan Control: When the fan starts during the occupied mode the outside air, and return air dampers shall
open to their minimum.

Stop Mode: The supply fan and return fans will be off, the outside air damper will be closed, and the
heating valve will be full open.

Smoke detection: Stop fans, and return system to STOP mode upon a signal from the fire alarm system.
Wiring from the fire alarm device to the motor starters provided under Division 26. Provide status of
each fan and alarm the DDC system if a fan fails to start.

Freeze Protection: Provide a manual reset freeze stat across the heating/cooling coil to stop the fan,
close the outside air damper, fully open coil control valve, and alarm the DDC system if the freeze stat
trips.

Freeze Pump: Coil freeze protection pumps (P-13, 14, 15, 16) shall operate while air handler is off to
maintain minimum 40 deg F (adjustable) coil water temperature. Coil control valve shall inject hot wa-
ter as required to maintain setpoint in coil.

Hydronic Coil-Heating: During occupied periods system modulates coil control valve to maintain supply
air temperature occupied set-point of 90 deg F (adjustable). A discharge air sensor shall provide a dis-
charge air low limit by modulating the heating valve to prevent the discharge air from falling below set
point. A mixed air sensor located in the mixing box, averaging type, shall monitor the mixed air tem-
perature. Provide mixed air reset.

Economizer: On a call for cooling during the occupied period, if the enthalpy of the outside air is less
than the enthalpy of the return air the outside air dampers shall modulate open past minimum, up to
100%, to provide mixed air temperature meeting the discharge air cooling setpoint. Mechanical cool-
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ing, provided by the hydronic coil, shall be locked out when the AHU is in economizer cooling. A mixed
air sensor will monitor mixed air temperature and humidity during economizer operation.

Hydronic Coil-Cooling: If the economizer cooling is unavailable, mechanical cooling shall be initiated.
Outside and return-air dampers shall be at their minimum, system modulates coil control valve to main-
tain supply air temperature occupied set-point of 49 deg F (adjustable). A mixed air sensor located in
the mixing box, averaging type, shall monitor the mixed air temperature. Provide mixed air reset.

Unoccupied: Supply and return fans shall remain off. The outside air and return air dampers shall be in
their normal state. The space sensor shall cycle the fans and coil control valve to maintain night set back

temperature.

Control points to be provided and shown on the graphic page are as follows:

1. DDC system graphic.

2. DDC system on-off indication.

3. DDC system occupied/unoccupied mode.
4, Damper position of each damper.

5. Outdoor air temperature indication.
6. Outdoor air humidity indication.

7. Supply air temperature indication.
8. Supply air temperature setpoint.

9. Return air temperature indication.
10.  Hydronic coil control valve position.
11.  Smoke detection alarm.

12.  Supply fan status.

13.  Return fan status.

14.  VFD frequency and % speed.

15. Mixed air temperature.

16. Mixed air temperature set point.
17.  Mixed air humidity.

18. Freeze protection alarm.

19. Freeze pump status.

20. Coil water temperature.

ROOF TOP UNIT (AHU-5):

Constant volume air handling system shall start through DDC system provided all safeties have been
satisfied.

Occupied: System commands supply fan to run continuously when building is occupied.

Fan Control: When the fan starts during the occupied mode the outside air, return air, and exhaust air
dampers shall open to their minimum. Supply duct static pressure sensors shall be located per the by-
pass damper manufacturer’s recommendations. Zone damper terminal units modulate to maintain
space temperature. Refer to terminal unit control sequences.

Unoccupied: The supply fan, economizer, gas heat and DX cooling shall cycle as needed to maintain
unoccupied setpoints (64 deg F, heating; 78 deg F, cooling, adjustable).

Stop Mode: The supply fan and return fans will be off, the outside air damper will be closed, and the gas
valve will be in the full closed position.
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Smoke detection: Stop fans, and return system to STOP mode upon a signal from the fire alarm system.
Wiring from the fire alarm device to the motor starters provided under Division 26. Provide status of
each fan and alarm the DDC system if a fan fails to start.

Supply Air Temperature Control: During occupied periods system modulates economizer dampers
and/or total energy wheel control (depending on unit arrangement), mechanical DX cooling, and gas
control valve to maintain supply air temperature occupied setpoint (90 deg F, heating; 55 deg F, cooling,
adjustable). A mixed air sensor located in the mixing box, averaging type, shall monitor the mixed air
temperature. Provide supply air reset based on outside air temperature as follows:

1. At outdoor temperatures of 75 deg F or greater provide 55 deg F cooling supply air.
2. At outdoor temperatures of 60 deg F or less provide 60 deg F cooling supply air.
3. Reset cooling supply linearly between the two points.

Economizer: On a call for cooling, if the enthalpy of the outside air is less than the enthalpy of the re-
turn air, the outside air dampers shall be opened beyond minimum (up to 100%) to satisfy the supply air
temperature setpoint. Powered exhaust fan shall cycle to maintain neutral space pressure. Mechanical
DX cooling shall be locked out and off when the AHU is in economizer cooling.

DX Cooling: If economizer cooling is unavailable, mechanical cooling shall be energized. Cycle or stage
compressors and condenser fans to satisfy cooling load and maintain space temperature.

CO2 Sensor Operation: During occupied periods, return air duct mounted CO2 sensor shall monitor
return air CO2 levels. Modulate outdoor-air damper to maintain maximum 1000-ppm concentration.

Bypass Damper Operation (BPD-1): Bypass damper shall provide direct bypass of supply air as required
to maintain constant air flow thru air handling unit, based on system duct static pressure.

Control points to be provided and shown on the graphic page are as follows:

1. DDC system graphic.

2. DDC system on-off indication.

3. DDC system occupied/unoccupied mode.
4, Damper position of each damper.

5. Outdoor air temperature indication.
6. Outdoor air enthalpy indication.

7. Supply air temperature indication.
8. Supply air temperature setpoint.

9. Return air temperature indication.
10.  Return air humidity indication.

11.  Gas heat control-valve position.

12. DX cooling status.

13. DXcooling stage.

14. Economizer operation status.

15. Smoke detection alarm.

16.  Supply Fan Status.

17.  Exhaust Fan Status.

18.  Mixed Air Temperature.

19.  Bypass damper airflow.

20.  Supply duct static pressure setpoint.
21.  Supply duct static pressure indication.
22. CO2 setpoint.
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23. CO2 indication.

ROOF TOP UNIT (AHU-6 & AHU-8):

Constant volume air handling system shall start through DDC system provided all safeties have been
satisfied.

Occupied: System commands supply fan to run continuously when building is occupied.

Fan Control: When the fan starts during the occupied mode the outside air, return air, and exhaust air
dampers shall open to their minimum. Supply fan, economizer, gas heat and DX cooling shall cycle as
needed to maintain occupied setpoints (68 deg F, heating; 76 deg F, cooling, adjustable).

Unoccupied: The supply fan, economizer, gas heat and DX cooling shall cycle as needed to maintain
unoccupied setpoints (64 deg F, heating; 80 deg F, cooling, adjustable).

Stop Mode: The supply fan and return fans will be off, the outside air damper will be closed, and the gas
valve will be in the full closed position.

Smoke detection: Stop fans, and return system to STOP mode upon a signal from the fire alarm system.
Wiring from the fire alarm device to the motor starters provided under Division 26. Provide status of
each fan and alarm the DDC system if a fan fails to start.

Supply Air Temperature Control: During occupied periods system modulates economizer dampers, me-
chanical DX cooling, and gas control valve to maintain supply air temperature occupied setpoint (85 deg
F, heating; 55 deg F, cooling, adjustable). A mixed air sensor located in the mixing box, averaging type,
shall monitor the mixed air temperature. Provide supply air reset based on outside air temperature as
follows:

1. At outdoor temperatures of 75 deg F or greater provide 55 deg F cooling supply air.
2. At outdoor temperatures of 60 deg F or less provide 60 deg F cooling supply air.
3. Reset cooling supply linearly between the two points.

Economizer: On a call for cooling, if the enthalpy of the outside air is less than the enthalpy of the re-
turn air, outside air dampers shall be opened beyond minimum (up to 100%) to satisfy the supply air
temperature setpoint. Powered exhaust fan shall cycle to maintain neutral space pressure. Mechanical
DX cooling shall be locked out and off when the AHU is in economizer cooling.

DX Cooling: If economizer cooling is unavailable, mechanical cooling shall be energized. Cycle or stage
compressors and condenser fans to satisfy cooling load and maintain space temperature.

CO2 Sensor Operation: During occupied periods, return air duct mounted CO2 sensor shall monitor
return air CO2 levels. Modulate outdoor-air damper to maintain maximum 1000-ppm concentration.

Control points to be provided and shown on the graphic page are as follows:

DDC system graphic.

DDC system on-off indication.

DDC system occupied/unoccupied mode.
Damper position of each damper.
Outdoor air temperature indication.
Outdoor air enthalpy indication.
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Supply air temperature indication.
Supply air temperature setpoint.
Return air temperature indication.
10.  Return air humidity indication.

11.  Gas heat control-valve position.
12. DX cooling status.

13. DXcooling stage.

14. Economizer operation status.

15.  Smoke detection alarm.

16.  Supply Fan Status.

17.  Exhaust Fan Status.

18.  Mixed Air Temperature.

19. CO2 setpoint.

20.  CO2indication.
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ROOF TOP UNIT (AHU-7):

Variable volume air handling system shall start through DDC system provided all safeties have been
satisfied.

Occupied: System commands supply fan to run continuously when building is occupied.

Fan Control: When the fan starts during the occupied mode the outside air and exhaust air dampers
shall open and supply and exhaust fans shall modulate to maintain duct static pressure setpoint. Supply
duct static pressure sensors shall be located at 2/3 distance of the longest duct run. Zone damper ter-
minal units modulate to maintain space temperature. Refer to terminal unit control sequences.

Unoccupied: The supply fan, economizer, gas heat and DX cooling shall cycle as needed to maintain
unoccupied setpoints (64 deg F, heating; 78 deg F, cooling, adjustable).

Stop Mode: The supply fan and return fans will be off, the outside air damper will be closed, and the gas
valve will be in the full closed position.

Smoke detection: Stop fans, and return system to STOP mode upon a signal from the fire alarm system.
Wiring from the fire alarm device to the motor starters provided under Division 26. Provide status of
each fan and alarm the DDC system if a fan fails to start.

Supply Air Temperature Control: During occupied periods system modulates economizer dampers
and/or total energy wheel control (depending on unit arrangement), mechanical DX cooling, and gas
control valve to maintain supply air temperature occupied setpoint (90 deg F, heating; 55 deg F, cooling,
adjustable). A mixed air sensor located in the mixing box, averaging type, shall monitor the mixed air
temperature. Provide supply air reset based on outside air temperature as follows:

1. At outdoor temperatures of 75 deg F or greater provide 55 deg F cooling supply air.
2. At outdoor temperatures of 60 deg F or less provide 60 deg F cooling supply air.
3. Reset cooling supply linearly between the two points.

Economizer: On a call for cooling, if the enthalpy of the outside air is less than the enthalpy of the re-
turn air, the energy recovery wheel shall be cycled to the “jog” position to satisfy the supply air temper-
ature setpoint. Mechanical DX cooling shall be locked out and off when the AHU is in economizer cool-

ing.
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I DX Cooling: If economizer cooling is unavailable, mechanical cooling shall be energized. Cycle or stage
compressors and condenser fans to satisfy cooling load and maintain space temperature.

J. Dehumidification: Cycle hot-gas reheat coil as required to dehumidify supply air and maintain space
humidity setpoint of 55 deg F dew point (adjustable).

K. Control points to be provided and shown on the graphic page are as follows:

DDC system graphic.

DDC system on-off indication.

DDC system occupied/unoccupied mode.
Damper position of each damper.
Outdoor air temperature indication.
Outdoor air enthalpy indication.

Supply air temperature indication.
Supply air temperature setpoint.

Supply air enthalpy indication.
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10.  Supply air enthalpy setpoint.

11.  Return air temperature indication.

12.  Return air enthalpy indication.

13.  Gas heat control-valve position.

14. DX cooling status.

15. DXcooling stage.

16.  Energy recovery wheel mode/speed.
17.  Energy recovery wheel VFD Hz.

18.  Energy recover wheel entering/leaving temperatures, db & wb.
19. Smoke detection alarm.

20.  Supply Fan Status.

21.  Supply Fan VFD frequency.

22.  Exhaust Fan Status.

23.  Exhaust Fan VFD frequency.

24.  Mixed Air Temperature.

25.  Supply duct static pressure setpoint.
26.  Supply duct static pressure indication.

1.12 GAS-FIRED MAKE UP AIR UNIT (PH 2)
A Make Up Air Unit (MAU-1)

1. Unit specified furnished with factory mounted integral controls package. Refer to Section
237423.16 “Outdoor, Indirect Gas-Fired Heating and Ventilating Units” for components.

2. Air handling system shall start through DDC system provided all safeties have been satisfied.

3. Make up air unit shall be interlocked to operate with associated exhaust fans. Hoods specified
furnished with factory mounted integral controls package. Refer to Division 11 for components.

4, Stop Mode: The supply fan will be off, the outside air damper will be closed.
5. Smoke detection: Stop fan, and return system to STOP mode upon a signal from the fire alarm

system. Wiring from the fire alarm device to the motor starters provided under Division 26.
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6. Cooling: During periods where outside air temperature and humidity permit, outside air shall
enter space with minimum gas heating to obtain “free cooling”. Discharge air shall not be less
than 55 deg F during economizer cooling.

7. Gas Heat: Stage gas control valve to maintain supply air temperature set-point. During
unoccupied periods make up air unit shall remain off.

8. In the event the Kitchen Hood fire suppression system discharges:

a. Make-up air supplied to the Kitchen Hood shall be shut-off.

b. Exhaust fan shall continue to operate after the extinguishing system has activated.
9. Control points to be provided and shown on the graphic page are as follows:

DDC system graphic.

DDC system on-off indication.

DDC system occupied/unoccupied mode.
Outside air damper position.

Outdoor air temperature indication.
Outdoor air humidity indication.
Supply air temperature indication.
Supply air temperature setpoint.
Supply fan status.

Supply fan VFD frequency and % speed.
Gas control-valve position.

Space temperature indication.

Space temperature setpoint.

Smoke detection alarm.
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1.13 ZONE DAMPER TERMINAL UNITS (ZD-X)
A System Set Points (adjustable):

1. Heating: 68 deg F.
2. Cooling: 74 deg F.

B. Modulate zone damper terminal unit to maintain space temperature setpoint. On rise of space
temperature above the cooling setpoint modulate VAV terminal unit to its maximum airflow. As space
temperature drops below the cooling setpoint modulate VAV terminal unit to its minimum airflow.
Upon further drop in zone temperature signal connected air handling unit for heating.

C. Control points to be provided and shown on the graphics page are as follows:

DDC system graphic.

Space temperature setpoint
Space temperature

Supply airflow setpoint, CFM
Supply airflow, CFM

Damper position, %

Occupied and unoccupied status
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A.

1.15

VARIABLE REFRIGERANT FLOW (VRF) SPLIT SYSTEM SEQUENCE (CU-1, CU-2, CU-3)

3757.00

Variable Refrigerant Flow system shall be provided with factory controls, see Division 23 “VRF System
Air Conditioners” for controls components furnished with equipment.

Unit shall operate during occupied/unoccupied period set by programmable central controls provided
with VRF system.

Spaces with indoor evaporators shall operate as follows:

1.

Room thermostat shall cycle and/or modulate indoor evaporator to maintain space temperature
cooling setpoint of 74 deg F (adjustable) during the occupied period as determined by the VRF
central controller. Evaporator shall cycle to maintain space temperature unoccupied cooling

setpoint of 78 deg. F (adjustable).

Room thermostat shall cycle and/or modulate indoor evaporator to maintain space temperature
heating setpoint of 68 deg F (adjustable) during the occupied period as determined by the VRF
central controller. Evaporator shall cycle to maintain space temperature unoccupied heating

setpoint of 64 deg. F (adjustable).

On a call for heating or cooling from an indoor evaporator the variable refrigerant heat pump shall start.
Compressors shall modulate and stage on and off to maintain required refrigerant temperature and
pressure.

Control points to be provided and shown on the graphic page are as follows:
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DDC system graphic.

DDC system occupied/unoccupied mode.

Outside temperature.

Ambient condenser inlet temperature.

Heat pump compressor status and percent for each compressor.
Heat recovery box port on/off status.

Evaporator mode (heating/cooling).

Evaporator status and fan speed.

Evaporator leaving air temperature.

Space temperature.

Space temperature setpoint.

Common trouble alarm from VRF central controls package.

EXHAUST FAN CONTROL SEQUENCES

General Toilet Room Exhaust (EF-1, 5, 6, 10, 11, 13, 14, 15, 16A, 16B)

1.

Exhaust fan schedule shall match facility and building zone occupancy schedule.

shall run continuously when in occupied mode.
Control points to be provided and shown on the graphic page are as follows:
a. DDC System Graphic.

b. Fan status.
c. Schedule.

Kitchen Grease Hood Exhaust (EF-2, 3, 4, 7, 8, 9)
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1. Hoods specified furnished with factory mounted integral controls package. Refer to Division 11
for components.

2. Constant volume exhaust fan serving grease hood. Exhaust fan and hood lights shall be manually
switched “On/Off” locally at hood utility/control cabinet. If fan fails to start, an alarm shall be
displayed.

3. Control points to be provided and shown on the graphic page are as follows:

a. DDC system graphic.
b. Fan on-off indication.
c. Alarm status.

Zamboni Pit Exhaust (EF-12)

1. Exhaust fan shall be controlled by a wall mounted on/off switch. Fan shall be activated by
occupants prior to emptying zamboni into pit to remove moisture from melting snow.

2. Control points to be provided and shown on the graphic page are as follows:

a. DDC System Graphic.
b. Fan status.

Suite Toilet Room Exhaust (EF-17, EF-18)

1. Exhaust fan shall be controlled with space lighting by ceiling mounted occupant sensor (by
Division 26).

Sound & Video Booth Exhaust (EF-18, EF-19)

1. Exhaust fan shall be controlled by a wall mounted cooling thermostat. Fan shall be energized at
space temperatures above 75 deg F (adjustable).

2. Control points to be provided and shown on the graphic page are as follows:
a. DDC system graphic.
b. Fan on-off indication.
C. Space temperature indication.
d. Space temperature setpoint.

SMOKE CONTROL SYSTEM SEQUENCE OF OPERATION
Refer to final Smoke Control Report prepared by FP&C Consultants dated 10.16.2012.

Refer to Smoke Control Schematic Drawing M8.01 for equipment locations and areas served, flow
paths, and notation of location and quantity of associated exterior doors to be automatically controlled.

Refer to Smoke Control Exhaust fan Schedule Drawing M6.01.

Smoke Control Zone 1: Bowl, served by Smoke Control Exhaust fans tagged SEF-1 and SEF-2 located on
roof. Make-up air path via loading dock doors.
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Smoke Control Zone 2: Concourse, served by Smoke Control exhaust fans tagged SEF-4, SEF-5, SEF-6
and SEF-7. Inline fans tagged SEF-5 and SEF-6 shall have UL listed dampers and end switches, dampers
shall be normally closed. Make-up air path via loading dock doors, and SW Enrty exterior doors and
transfer air via the vomitory openings into the Concourse.

Smoke Control Zone 3: Entry, served by Smoke Control exhaust fans tagged SEF-3 and SEF-8. Make-up
air path via loading dock doors and transfer air via the vomitory openings and exterior doors.

Smoke Control Mode: The DDC controller receives a smoke alarm verification signal from the Fire Alarm
System the unit shall enter the Smoke Control Mode of operation. Activation of this mode whether
automatically or manually at the smoke control panel, shall stop the destratification fans, shall stop
the associated air handling unit exhaust or return fan, close the unit exhaust air stream damper, start
the smoke exhaust fans (tagged SEF) and bypass the air handling unit safeties. Airflow at the smoke
exhaust fan shall be monitored and proven by a sail type switch located in the smoke exhaust ductwork.
The smoke exhaust fan shall continue to operate until the smoke alarm verification signal is no longer
received from the Fire Alarm System. When a smoke alarm verification signal is no longer being
received from the Fire Alarm System, the smoke exhaust fan shall be deactivated, and the associated air
handling unit shall enter the Normal mode of operation. The DDC System controller and all associated
components shall be U.L. Listed as required for Smoke Control Systems to support the Life Safety
functions.

TERMINAL UNIT CONTROL SEQUENCES

Horizontal Unit Heaters:

1. A space sensor shall open the control valve and cycle the fan subject to an aquastat on the hot
water return pipe sensing that there is hot water available.
2. Fan shall cycle to maintain space setpoint of 60 deg F (adjustable).

Visitor Locker Room Cabinet Unit Heaters (CUH-1 thru CUH-7):

1. A space sensor shall open the control valve and cycle the fan, subject to an aquastat, on the hot
water return pipe sensing that there is hot water available.
2. Fan shall cycle to maintain space setpoint of 60 deg F (adjustable).

Commissary Cabinet Unit Heater (CUH-8):

1. Cabinet unit heater shall maintain unoccupied heating setpoint of 60 deg F (adjustable). During
the unoccupied period make up air unit (MAU-1) shall be disabled during unoccupied periods.
2. A space sensor shall open the control valve and cycle the fan, subject to an aquastat, on the hot

water return pipe sensing that there is hot water available.
Control points to be provided and shown on the graphic page are as follows:

DDC System Graphic

On/off status.

Space temperature setpoint.
Space temperature measured.
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1.18 I.T. ROOMS — AIR CONDITIONING SEQUENCE (EVU-1, ACCU-1)
A System Set Points(adjustable):
1. Cooling: 78 deg F.

B. Indoor evaporator unit and outdoor condensing unit shall be provided with self contained controls (by
equip. manufacturer).

C. Provide space sensor for monitoring of IT room temperature through the building controls system.
Provide alarm condition when space temperature rises 2 deg F (adjustable) above space sensor set-
point.

D. Control points to be provided and shown on the graphic page are as follows:

1. DDC System Graphic

2. On/off status.

3. Space temperature setpoint.

4. Space temperature measured.

5. Alarm for high temperature setpoint.

1.19 PLUMBING EQUIPMENT CONTROL AND MONITORING SEQUENCES

A. Elevator Sump Pump (SP-1):

1. Provide alarm points to monitor each sump pump.

2. Control points to be provided and shown on the graphic page are as follows:
a. Alarm Status.
b. Pump Status.

B. Domestic Hot Water: (PH 2):

1. Provide sensor to monitor the distribution system temperatures.
2. Control points to be provided and shown on the graphic page are as follows:
a. Water heater storage tank temperature.
b. 140 deg F distribution system temperature.
c. 115 deg F distribution system temperature.
d Alarm Status.

C. Domestic Hot Water Recirculation Pumps HWR-1, HWR-2: (PH 2)
1. Provide an occupied and unoccupied schedule. A domestic hot water return sensor shall enable
the pump whenever the domestic hot water is below 120 F (adjustable set-point).
2. Control points to be provided and shown on the graphic page are as follows:
a. Pump Status.
b. Alarm Status.
c. Schedule.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 230993
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Fire-alarm control unit.
2. Manual fire-alarm boxes.
3. System smoke detectors.
4, Heat detectors.
5. Notification appliances.
6. Firefighters' smoke-control station.
7. Remote annunciator.
8. Graphic annunciator.
0. Addressable interface device.
10.  Digital alarm communicator transmitter.
11.  Radio alarm transmitter.
B. Related Sections include the following:
1. Division 08 Section "Finish Hardware" for door hardware equipment to be monitored and
controlled.
2. Division 21 Section “Fire-Suppression Standpipes” for devices to be monitored by the fire alarm
system.
3. Division 21 Section “Wet-Pipe Sprinkler Systems” for devices to be monitored by the fire alarm
system.
4. Division 23 Section “Testing, Adjusting, and Balancing” for coordination of testing.
5. Division 23 Section “Sequence of Operation for HVAC Controls” controls and sequence of smoke
exhaust components.
6. Smoke Control Report prepared by FP&C Consultants dated 10.16.2012.
7. City of Portland Code of Ordinances, Chapter 10 “Fire Prevention and Protection.”
13 DEFINITIONS
A. EMT: Electrical Metallic Tubing.
B. FACP: Fire Alarm Control Panel.
C. HLI: High Level Interface.
D. NICET: National Institute for Certification in Engineering Technologies.
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E. PC: Personal computer.
1.4 ACTION SUBMITTALS

A. Product Data: For each type of product, including furnished options and accessories.
1. Include construction details, material descriptions, dimensions, profiles, and finishes.
2. Include rated capacities, operating characteristics, and electrical characteristics.

B. Shop Drawings: For fire-alarm system.
1. Comply with recommendations and requirements in the "Documentation" section of the

"Fundamentals" chapter in NFPA 72.

2. Include plans, elevations, sections, details, and attachments to other work.
3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and locations. Indicate conductor sizes,

indicate termination locations and requirements, and distinguish between factory and field

wiring.

Detail assembly and support requirements.

Include voltage drop calculations for notification-appliance circuits.

Include battery-size calculations.

Include input/output matrix.

Include statement from manufacturer that all equipment and components have been tested as a

system and meet all requirements in this Specification and in NFPA 72.

9. Include performance parameters and installation details for each detector.

10.  Verify that each duct detector is listed for complete range of air velocity, temperature, and
humidity possible when air-handling system is operating.

O N UA

11.  Include voice/alarm signaling-service equipment rack or console layout, grounding schematic,
amplifier power calculation, and single-line connection diagram.
12.  Include floor plans to indicate final outlet locations showing address of each addressable device.

Show size and route of cable and conduits and point-to-point wiring diagrams.

1.5 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer.
B. Field quality-control reports.
1.6 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For fire-alarm systems and components to include in emergency,

operation, and maintenance manuals.

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

a. Comply with the "Records" section of the "Inspection, Testing and Maintenance" chapter
in NFPA 72.
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b. Provide "Fire Alarm and Emergency Communications System Record of Completion
Documents" according to the "Completion Documents" Article in the "Documentation"
section of the "Fundamentals" chapter in NFPA 72.

c. Complete wiring diagrams showing connections between all devices and equipment. Each

conductor shall be numbered at every junction point with indication of origination and

termination points.

Riser diagram.

Device addresses.

Record copy of site-specific software.

Provide "Inspection and Testing Form" according to the "Inspection, Testing and

Maintenance" chapter in NFPA 72, and include the following:

@ oo

1) Equipment tested.

2) Frequency of testing of installed components.

3) Frequency of inspection of installed components.

4) Requirements and recommendations related to results of maintenance.
5) Manufacturer's user training manuals.

h. Manufacturer's required maintenance related to system warranty requirements.
i Abbreviated operating instructions for mounting at fire-alarm control unit and each
annunciator unit.

1.7 MAINTENANCE MATERIAL SUBMITTALS
A. Furnish extra materials that match products installed and that are packaged with protective covering for
storage and identified with labels describing contents.
1. Lamps for Strobe Units: Quantity equal to 10 percent of amount installed, but no fewer than one
unit.
2. Smoke Detectors: Quantity equal to 10 percent of amount of each type installed, but no fewer
than one unit of each type.
3. Detector Bases: Quantity equal to two percent of amount of each type installed, but no fewer
than one unit of each type.
4, Keys and Tools: One extra set for access to locked or tamperproofed components.
5. Audible and Visual Notification Appliances: One of each type installed.
6. Fuses: Two of each type installed in the system. Provide in a box or cabinet with compartments
marked with fuse types and sizes.
1.8 QUALITY ASSURANCE
A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation of units
required for this Project.
B. NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm company.
1.9 PROJECT CONDITIONS
A. Use of Devices during Construction: Protect devices during construction unless devices are placed in
service to protect the facility during construction. Clean or replace devices subject to construction
debris.
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A. Special Warranty:

WARRANTY

components that fail in materials or workmanship within specified warranty period.

1.

Warranty Extent: All equipment and components not covered in the Maintenance Service

Agreement.
Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION
A. Noncoded, UL-certified addressable system, with multiplexed signal transmission and voice/strobe
evacuation.
B. Automatic sensitivity control of certain smoke detectors.
C. All components provided shall be listed for use with the selected system.
D. 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.
2.2 SYSTEMS OPERATIONAL DESCRIPTION
A. Fire-alarm signal initiation shall be by one or more of the following devices and systems:
1. Manual stations.
2. Heat detectors.
3. Smoke detectors.
4. Duct smoke detectors.
5. Automatic sprinkler system water flow.
6. Commissary/concessions fire-extinguishing system operation.
7. Fire pump running.
B. Fire-alarm signal shall initiate the following actions:
1. Continuously operate alarm notification appliances, including voice evacuation notices.
2. Identify alarm and specific initiating device at fire-alarm control unit and remote annunciators.
3. Transmit an alarm signal to the remote alarm receiving station.
4. Activate voice/alarm communication system.
5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
6. Activate emergency lighting control.
7. Activate emergency shutoff of all production power.
8. Activate emergency shutoffs for gas and fuel supplies.
9. Record events in the system memory.
10. Record events by the system printer.
11.  Indicate device in alarm on the graphic annunciator.
C. Supervisory signal initiation shall be by one or more of the following devices and actions:
DIGITAL, ADDRESSABLE FIRE-ALARM Revised SI-073 4-12-13 283111-4
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1. Valve supervisory switch.
2. Elevator shunt-trip supervision.
3. Fire-pump loss of power.
4, Fire-pump power phase reversal.
5. User disabling of zones or individual devices.
6. Loss of communication with any panel on the network.
7. User disabling of zones or individual devices.
8. Loss of communication with any panel on the network.

D. System trouble signal initiation shall be by one or more of the following devices and actions:
1. Open circuits, shorts, and grounds in designated circuits.
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
3. Loss of communication with any addressable sensor, input module, relay, control module,

remote annunciator, printer interface, or Ethernet module.

4, Loss of primary power at fire-alarm control unit.
5. Ground or a single break in internal circuits of fire-alarm control unit.
6. Abnormal ac voltage at fire-alarm control unit.
7. Break in standby battery circuitry.
8. Failure of battery charging.
9. Abnormal position of any switch at fire-alarm control unit or annunciator.
10.  Voice signal amplifier failure.

E. System Supervisory Signal Actions:
1. Identify specific device initiating the event at fire-alarm control unit and remote annunciators.
2. Record the event on system printer.
3. After a time delay of 180 seconds, transmit a trouble or supervisory signal to the remote alarm

receiving station.
4. Display system status on graphic annunciator.
2.3 FIRE-ALARM CONTROL UNIT

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Faraday
2. GAMEWELL.
3. Notifier.
4, Siemens Industry, Inc.; Fire Safety Division.
5. Silent Knight.
6. SimplexGrinnell LP.

B. General Requirements for Fire-Alarm Control Unit:
1. Field-programmable, microprocessor-based, modular, power-limited design with electronic

modules, complying with UL 864.

a. System software and programs shall be held in nonvolatile flash, electrically erasable,
programmable, read-only memory, retaining the information through failure of primary
and secondary power supplies.

b. Include a real-time clock for time annotation of events on the event recorder and printer.
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c. Provide communication between the FACP and remote circuit interface panels,
annunciators, and displays.

d. The FACP shall be listed for connection to a central-station signaling system service.

e. Provide nonvolatile memory for system database, logic, and operating system and event

history. The system shall require no manual input to initialize in the event of a complete
power down condition. The FACP shall provide a minimum 500-event history log.

2. Addressable Control Circuits for Operation of Notification Appliances and Door Hardware: The
FACP shall be listed for releasing service.

C. Alphanumeric Display and System Controls: Arranged for interface between human operator at fire-
alarm control unit and addressable system components including annunciation and supervision. Display
alarm, supervisory, and component status messages and the programming and control menu.

1. Annunciator and Display: Liquid-crystal type, two line(s) of 40 characters, minimum.

2. Keypad: Arranged to permit entry and execution of programming, display, and control
commands and to indicate control commands to be entered into the system for control of
smoke-detector sensitivity and other parameters.

D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits:

1. Pathway Class Designations: NFPA 72, Class B.

2. Pathway Survivability: Level 1.

3. Install no more than 256 addressable devices on each signaling-line circuit.

4. Serial Interfaces:

a. One dedicated RS 485 port for remote station operation using point ID DACT.

b. One RS 485 port for remote annunciators, Ethernet module, or multi-interface module
(printer port).

c. One USB port for PC configuration.

d. One RS 232 port for voice evacuation interface.

E. Smoke-Alarm Verification:

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control unit.

2. Activate an approved "alarm-verification" sequence at fire-alarm control unit and detector.
Refer to Firefighters’ Smoke-Control System for specific alarm verification sequence.

3. Record events by the system printer.

4, Sound general alarm if the alarm is verified.

5. Activate Firefighters’ Smoke-Control System if the alarm from the beam smoke detectors in the
Bowl is verified.

6. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

F. Notification-Appliance Circuit:

1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in NFPA 72.

2. Visual alarm appliances shall flash in synchronization where multiple appliances are in the same
field of view, as defined in NFPA 72.

G. Elevator Recall:

1. Elevator recall shall be initiated only by one of the following alarm-initiating devices:
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a. Elevator lobby smoke detectors except the lobby smoke detector on the designated floor.
b. Smoke detector in elevator machine room.

2. Elevator controller shall be programmed to move the cars to the alternate recall floor if lobby
detectors located on the designated recall floors are activated.

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room shall

shut down elevators associated with the location without time delay.

Door Controls: Door opening devices that are controlled by the Firefighters’ Smoke-Control System shall
be connected to fire-alarm system.

Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable smoke
detectors for adjustment, display their current status and sensitivity settings, and change those settings.
Allow controls to be used to program repetitive, time-scheduled, and automated changes in sensitivity
of specific detector groups. Record sensitivity adjustments and sensitivity-adjustment schedule changes
in system memory, and print out the final adjusted values on system printer.

Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory, and
trouble signals to a remote alarm station.

Voice/Alarm Signaling Service: Central emergency communication system with redundant microphones,
preamplifiers, amplifiers, and tone generators provided in a separate cabinet located in the fire
command center.

1. Provide single alarm channel transmission of announcement by use of central system
microphone. Amplifiers shall comply with UL 1711.

Allow the application of, and evacuation signal to all spaces.

Programmable tone and message sequence selection.

Standard digitally recorded messages for "Evacuation" and "All Clear."

Generate tones to be sequenced with audio messages of type recommended by NFPA 72

and that are compatible with tone patterns of notification-appliance circuits of fire-alarm

control unit.

2. Preamplifiers, amplifiers, and tone generators shall automatically transfer to backup units, on
primary equipment failure.

oo oo

Printout of Events: On receipt of signal, print alarm, supervisory, and trouble events. Identify zone,
device, and function. Include type of signal (alarm, supervisory, or trouble) and date and time of
occurrence. Differentiate alarm signals from all other printed indications. Also print system reset event,
including same information for device, location, date, and time. Commands initiate the printing of a list
of existing alarm, supervisory, and trouble conditions in the system and a historical log of events.

Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating devices,
notification appliances, signaling lines, trouble signals, supervisory signals, supervisory and digital alarm

communicator transmitters, and digital alarm radio transmitters shall be powered by 24-V dc source.

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-supply
modaule rating.

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

1. Batteries: Sealed, valve-regulated, recombinant lead acid.
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O. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or glass cover
in a stainless-steel or aluminum frame. Include interpretation and describe appropriate response for
displays and signals. Briefly describe the functional operation of the system under normal, alarm, and
trouble conditions.

24 MANUAL FIRE-ALARM BOXES

A. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall be finished in red
with molded, raised-letter operating instructions in contrasting color; shall show visible indication of
operation; and shall be mounted on recessed outlet box. If indicated as surface mounted, provide
manufacturer's surface back box.

1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with integral
addressable module arranged to communicate manual-station status (normal, alarm, or trouble)
to fire-alarm control unit.

2. Station Reset: Key- erwreneh-operated switch.

2.5 SYSTEM SMOKE DETECTORS

A. General Requirements for System Smoke Detectors:

1. Comply with UL 268; operating at 24-V dc, nominal.

2. Detectors shall be four-wire type.

3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or
trouble) to fire-alarm control unit.

4, Base Mounting: Detector and associated electronic components shall be mounted in a twist-lock
module that connects to a fixed base. Provide terminals in the fixed base for connection to
building wiring.

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

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

7. Remote Control: Unless otherwise indicated, detectors shall be digital-addressable type,
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm
condition and individually adjustable for sensitivity by fire-alarm control unit.

a. Rate-of-rise temperature characteristic of combination smoke- and heat-detection units
shall be selectable at fire-alarm control unit for 15 or 20 deg F per minute.

b. Fixed-temperature sensing characteristic of combination smoke- and heat-detection units
shall be independent of rate-of-rise sensing and shall be settable at fire-alarm control unit
to operate at 135 or 155 deg F.

c. Multiple levels of detection sensitivity for each sensor.

d. Sensitivity levels based on time of day.

B. Photoelectric Smoke Detectors:

1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the
detector's location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:

a. Primary status.
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2.6

2.7

Device type.

Present average value.

Present sensitivity selected.
Sensor range (normal, dirty, etc.).
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Duct Smoke Detectors: Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire-alarm control unit and shall be able to identify the
detector's location within the system and its sensitivity setting.
2. An operator at fire-alarm control unit, having the designated access level, shall be able to

manually access the following for each detector:

a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).
3. Each sensor shall have multiple levels of detection sensitivity.
4, Sampling Tubes: Design and dimensions as recommended by manufacturer for specific duct size,
air velocity, and installation conditions where applied.
5. Relay Fan Shutdown: Fully programmable relay rated to interrupt fan motor-control circuit.

PROJECTED BEAM SMOKE DETECTORS

Projected Beam Light Source and Receiver: Designed to accommodate small angular movements and
continue to operate and not cause nuisance alarms.

Detector Address: Accessible from fire-alarm control unit and able to identify the detector's location
within the system and its sensitivity setting.

An operator at fire-alarm control unit, having the designated access level, shall be able to manually
access the following for each detector:

Primary status.

Device type.

Present average value.

Present sensitivity selected.
Sensor range (normal, dirty, etc.).
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Beam smoke detectors in the Bowl shall activate the Firefighters’ Smoke-Control System, Zone 1.

HEAT DETECTORS
General Requirements for Heat Detectors: Comply with UL 521.
1. Temperature sensors shall test for and communicate the sensitivity range of the device.

Heat Detector, Combination Type: Actuated by either a fixed temperature of 135 deg F or a rate of rise
that exceeds 15 deg F per minute unless otherwise indicated.
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2.8

2.9

1. Mounting: Twist-lock base interchangeable with smoke-detector bases.
2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or
trouble) to fire-alarm control unit.

Heat Detector, Fixed-Temperature Type: Actuated by temperature that exceeds a fixed temperature of
190 deg F.

1. Mounting: Twist-lock base interchangeable with smoke-detector bases.
2. Integral Addressable Module: Arranged to communicate detector status (normal, alarm, or
trouble) to fire-alarm control unit.

NOTIFICATION APPLIANCES

General Requirements for Notification Appliances: Individually addressed, connected to a signaling-line
circuit, equipped for mounting as indicated, and with screw terminals for system connections.

1. Combination Devices: Factory-integrated audible and visible devices in a single-mounting
assembly, equipped for mounting as indicated, and with screw terminals for system connections.

Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or nominal
white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is engraved in minimum
1-inch- high letters on the lens.

1. Rated Light Output:

a. 15/30/75/110 cd, selectable in the field.
b. 177 cd.

Mounting: Wall or ceiling mounted as indicated.

Flashing shall be in a temporal pattern, synchronized with other units.
Strobe Leads: Factory connected to screw terminals.

Mounting Faceplate: Factory finished, red.
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Voice/Tone Notification Appliances:

1. Comply with UL 1480.

2. Speakers for Voice Notification: Locate speakers for voice notification to provide the
intelligibility requirements of the "Notification Appliances" and "Emergency Communications
Systems" chapters in NFPA 72.

3. High-Range Units: Rated 2 to 15 W.

4, Low-Range Units: Rated 1to2 W.

5. Mounting: Semirecessed or surface mounted and bidirectional.

6. Matching Transformers: Tap range matched to acoustical environment of speaker location.

FIREFIGHTERS' SMOKE-CONTROL SYSTEM
Initiate Smoke-Management Sequence of Operation:

1. Refer to final Smoke Control Report prepared by FP&C Consultants dated 10.16.2012.

DIGITAL, ADDRESSABLE FIRE-ALARM Revised SI-073 4-12-13 283111 -10

SYSTEM



CUMBERLAND COUNTY CIVIC CENTER RENOVATION 3757.00

2. Comply with sequence of operation as described in Section 230993 "Sequence of Operations for
HVAC Control." Smoke-Control System shall send signal to HVAC DDC System to activate fans,
and to door openers as described per Zone affected.

3. Fire-alarm system shall provide all interfaces and control points required to properly activate
smoke-management systems.

4, Zone 1: Activated by beam smoke detector or sprinklers within the Bowl.
a. First fire-alarm system initiating device to go into alarm condition shall initiate a positive

alarm sequence before activating the smoke-control functions.

1) The positive alarm sequence shall enable delay in activation of the smoke control
system. Should a beam detector become obscured, trained personnel within the
Fire Command Center shall have 15 seconds to acknowledge the signal. If the
signal is not acknowledged, the Zone 1 smoke control fans and the fire alarm
system shall activate. If the signal is acknowledged within 15 seconds, trained
personnel shall have up to £88 90 seconds to evaluate and reset the system if the
obscuration is due to smoke, hazing, or other reason during a public event.

b. Subsequent devices going into alarm condition shall automatically communicate a signal
to activate the smoke-control functions and activate the fire alarm system.
5. Zone 2: Activated by sprinklers on the Concourse Level and at the SE Entry, as well as smoke

detectors at the SE Entry, Mechanical Level.
6. Zone 3: Activated by sprinklers in the West Lobby and NW Entry.

B. Addressable Relay Modules:

1. Provide address-setting means on the module. Store an internal identifying code for control
panel use to identify the module type.

2. Allow the control panel to switch the relay contacts on command.

3. Have a minimum of two normally open and two normally closed contacts available for field
wiring.

4, Listed for operating doors and signaling the HVAC DDC System.

2.10 GRAPHIC ANNUNCIATOR
A. Graphic Annunciator Workstation: PC-based, with fire-alarm annunciator software with historical
logging, report generation, and a graphic interface showing all alarm points in the system. PC with
operating system software, minimum 750 GB hard drive, 27-inch digital display monitor, with wireless

keyboard and mouse.

1. Coordinate wall or desk mounting of monitor with Architect.

2.11 REMOTE ANNUNCIATOR
A. Description: Annunciator functions shall match those of fire-alarm control unit for alarm, supervisory,
and trouble indications. Manual switching functions shall match those of fire-alarm control unit,

including acknowledging, silencing, resetting, and testing.

1. Mounting: Flush cabinet, NEMA 250, Type 1.
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2.12 ADDRESSABLE INTERFACE DEVICE
A. General:
1. Include address-setting means on the module.
2. Store an internal identifying code for control panel use to identify the module type.
3. Listed for controlling HVAC fan motor controllers.

B. Monitor Module: Microelectronic module providing a system address for alarm-initiating devices for
wired applications with normally open contacts.

C. Integral Relay: Capable of providing a direct signal to elevator controller to initiate elevator recall, and
to circuit-breaker shunt trip for power shutdown.

1. Allow the control panel to switch the relay contacts on command.
2. Have a minimum of two normally open and two normally closed contacts available for field
wiring.

D. Control Module:

1. Operate notification devices.
2. Operate solenoids for use in sprinkler service.
2.13 DIGITAL ALARM COMMUNICATOR TRANSMITTER

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and shall
comply with UL 632.

B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-alarm
control unit and automatically capture two telephone line(s) and dial a preset number for a remote
central station. When contact is made with central station(s), signals shall be transmitted. If service on
either line is interrupted for longer than 45 seconds, transmitter shall initiate a local trouble signal and
transmit the signal indicating loss of telephone line to the remote alarm receiving station over the
remaining line. Transmitter shall automatically report telephone service restoration to the central
station. If service is lost on both telephone lines, transmitter shall initiate the local trouble signal.

C. Local functions and display at the digital alarm communicator transmitter shall include the following:

1. Verification that both telephone lines are available.

2. Programming device.

3. LED display.

4, Manual test report function and manual transmission clear indication.

5. Communications failure with the central station or fire-alarm control unit.

D. Digital data transmission shall include the following:

1. Address of the alarm-initiating device.
2. Address of the supervisory signal.
3. Address of the trouble-initiating device.
4, Loss of ac supply.
5. Loss of power.
6. Low battery.
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7. Abnormal test signal.

8. Communication bus failure.

E. Secondary Power: Integral rechargeable battery and automatic charger.

F. Self-Test: Conducted automatically every 24 hours with report transmitted to central station.

2.14 RADIO ALARM TRANSMITTER

A. Transmitter shall comply with NFPA 1221 and 47 CFR 90.

B. Description: Manufacturer's standard commercial product; factory assembled, wired, and tested; ready
for installation and operation.

1. Packaging: A single, modular, NEMA 250, Type 1 metal enclosure with a tamper-resistant flush
tumbler lock.

2. Signal Transmission Mode and Frequency: VHF or UHF 2-W power output, coordinated with
operating characteristics of the established remote alarm receiving station designated by Owner.

3. Normal Power Input: 120-V ac.

4, Secondary Power: Integral-sealed, rechargeable, 12-V battery and charger. Comply with
NFPA 72 requirements for battery capacity; submit calculations.

5. Antenna: Omnidirectional, coaxial half-wave, dipole type with driving point impedance matched
to transmitter and antenna cable output impedance. Wind-load strength of antenna and
mounting hardware and supports shall withstand 100 mph with a gust factor of 1.3 without
failure.

6. Antenna Cable: Coaxial cable with impedance matched to the transmitter output impedance.

7. Antenna-Cable Connectors: Weatherproof.

8. Alarm Interface Devices: Circuit boards, modules, and other auxiliary devices, integral to the
transmitter, matching fire-alarm and other system outputs to message-generating inputs of the
transmitter that produce required message transmissions.

C. Functional Performance: Unit shall receive alarm, supervisory, or trouble signal from fire-alarm control
unit or from its own internal sensors or controls and shall automatically transmit signal along with a
unique code that identifies the transmitting station to the remote alarm receiving station. Transmitted
messages shall correspond to standard designations for fire-reporting system to which the signal is
being transmitted and shall include separately designated messages in response to the following events
or conditions:

1. Transmitter Low-Battery Condition: Sent when battery voltage is below 85 percent of rated
value.

2. System Test Message: Initiated manually by a test switch within the transmitter cabinet, or
automatically at an optionally preselected time, once every 24 hours, with transmission time
controlled by a programmed timing device integral to transmitter controls.

3. Transmitter Trouble Message: Actuated by failure, in excess of one-minute duration, of the
transmitter normal power source, derangement of the wiring of the transmitter, or any alarm
input interface circuit or device connected to it.

4, Local Fire-Alarm-System Trouble Message: Initiated by events or conditions that cause a trouble
signal to be indicated on the building system.

5. Local Fire-Alarm-System Alarm Message: Actuated when the building system goes into an alarm
state. ldentifies device that initiated the alarm.

6. Local Fire-Alarm-System, Supervisory-Alarm Message: Actuated when the building alarm system
indicates a supervisory alarm.
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PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas and conditions for compliance with requirements for ventilation, temperature, humidity,
and other conditions affecting performance of the Work.

1. Verify that manufacturer's written instructions for environmental conditions have been
permanently established in spaces where equipment and wiring are installed, before installation
begins.

B. Examine roughing-in for electrical connections to verify actual locations of connections before
installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 EQUIPMENT INSTALLATION
A. Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for installation and

testing of fire-alarm equipment. Install all electrical wiring to comply with requirements in NFPA 70

including, but not limited to, Article 760, "Fire Alarm Systems."

1. Devices placed in service before all other trades have completed cleanup shall be replaced.

2. Devices installed but not yet placed in service shall be protected from construction dust, debris,
dirt, moisture, and damage according to manufacturer's written storage instructions.

B. Install wall-mounted equipment, with tops of cabinets not more than 78 inches above the finished floor.
C. Manual Fire-Alarm Boxes:

1. Install manual fire-alarm box in the normal path of egress within 60 inches of the exit doorway.

2. Mount manual fire-alarm box on a background of a contrasting color.

3. The operable part of manual fire-alarm box shall be between 42 inches and 48 inches above floor
level. All devices shall be mounted at the same height unless otherwise indicated.

D. Smoke- or Heat-Detector Spacing:

1. Comply with the "Smoke-Sensing Fire Detectors" section in the "Initiating Devices" chapter in
NFPA 72, for smoke-detector spacing.

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

3. HVAC: Locate detectors not closer than 36 inches from air-supply diffuser or return-air opening.

4, Lighting Fixtures: Locate detectors not closer than 12 inches from any part of a lighting fixture
and not directly above pendant mounted or indirect lighting.

E. Install a cover on each smoke detector that is not placed in service during construction. Cover shall
remain in place except during system testing. Remove cover prior to system turnover.
F. Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A. Install sampling tubes so they extend the
full width of duct. Tubes more than 36 inches long shall be supported at both ends.
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3.3

3.4

1. Do not install smoke detector in duct smoke-detector housing during construction. Install
detector only during system testing and prior to system turnover.

Remote Status and Alarm Indicators: Install in a visible location near each smoke detector, sprinkler
water-flow switch, and valve-tamper switch that is not readily visible from normal viewing position.

Audible Alarm-Indicating Devices: Install wall-mounted devices not less than 6 inches below the ceiling,
but not more than 96 inches above the floor. Install all devices at the same height unless otherwise
indicated.

1. Ceiling mounted devices shall be surface mounted to the ceiling.

Visible Alarm-Indicating Devices: Install adjacent to each audible alarm devices and at least 6 inches
below the ceiling, but not more than 96 inches above the floor. Install all devices at the same height
unless otherwise indicated.

Device Location-Indicating Lights: Locate in public space near the device they monitor.

Antenna for Radio Alarm Transmitter: Mount to building structure on roof directly above Fire Command
Center/Security Office. Use mounting arrangement and substrate connection that resists 100-mph wind
load with a gust factor of 1.3 without damage.

PATHWAYS
Pathways above recessed ceilings and in nonaccessible locations may be routed exposed.
1. Exposed pathways located less than 96 inches above the floor shall be installed in EMT.

Exposed EMT shall be painted red enamel.

CONNECTIONS

For fire-protection systems related to doors, comply with requirements in Section 087100 "Bee¥ Finish
Hardware." Connect hardware and devices to fire-alarm system.

1. Verify that hardware and devices are listed for use with installed fire-alarm system before
making connections.

Make addressable connections with a supervised interface device to the following devices and systems.
Install the interface device less than 36 inches from the device controlled. Make an addressable
confirmation connection when such feedback is available at the device or system being controlled.

1. Alarm-initiating connection to smoke-control system (smoke management) at firefighters'
smoke-control system panel.

Electronically locked doors and access gates.

Alarm-initiating connection to elevator recall system and components.

Alarm-initiating connection to activate emergency lighting control.

Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.

Supervisory connections at valve supervisory switches.

Supervisory connections at elevator shunt-trip breaker.

Data communication circuits for connection to HVAC DDC System.

NV AEWN
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3.5

3.6

3.7

9. Supervisory connections at fire-pump power failure including a dead-phase or phase-reversal
condition.
10. Supervisory connections at fire-pump engine control panel.

IDENTIFICATION

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

Install framed instructions in a location visible from fire-alarm control unit.

GROUNDING

Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground wire
from main service ground to fire-alarm control unit.

Ground shielded cables at the control panel location only. Insulate shield at device location.

FIELD QUALITY CONTROL
Field tests shall be witnessed by authorities having jurisdiction and Owner.

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 with the assistance of a factory-authorized service
representative:

1. Visual Inspection: Conduct visual inspection prior to testing.

a. Inspection shall be based on completed record Drawings and system documentation that
is required by the "Completion Documents, Preparation" table in the "Documentation”
section of the "Fundamentals" chapter in NFPA 72.

b. Comply with the "Visual Inspection Frequencies" table in the "Inspection" section of the
"Inspection, Testing and Maintenance" chapter in NFPA72; retain the
"Initial/Reacceptance" column and list only the installed components.

2. System Testing: Comply with the "Test Methods" table in the "Testing" section of the
"Inspection, Testing and Maintenance" chapter in NFPA 72.

3. Firefighter’s Smoke Control System shall be tested as required by NFPA 92 Chapter 8 “Testing,”
and IBC Section 911.

4, Test audible appliances for the public operating mode according to manufacturer's written
instructions. Perform the test using a portable sound-level meter complying with Type 2
requirements in ANSI S1.4.

5. Test visible appliances for the public operating mode according to manufacturer's written
instructions.

6. Test positive alarm sequence to comply with requirements of this Section.

7. Factory-authorized service representative shall prepare the "Fire Alarm System Record of

Completion" in the "Documentation” section of the "Fundamentals" chapter in NFPA 72 and the
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"Inspection and Testing Form" in the "Records" section of the "Inspection, Testing and
Maintenance" chapter in NFPA 72.

D. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or
replaced devices and appliances.

E. Fire-alarm system will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
3.8 MAINTENANCE SERVICE
A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12

months' full maintenance by skilled employees of manufacturer's designated service organization.
Include preventive maintenance, repair or replacement of worn or defective components, lubrication,
cleaning, and adjusting as required for proper operation. Parts and supplies shall be manufacturer's
authorized replacement parts and supplies.

1. Include visual inspections according to the "Visual Inspection Frequencies" table in the "Testing"
paragraph of the "Inspection, Testing and Maintenance" chapter in NFPA 72.

2. Perform tests in the "Test Methods" table in the "Testing" paragraph of the "Inspection, Testing
and Maintenance" chapter in NFPA 72.

3. Perform tests per the "Testing Frequencies" table in the "Testing" paragraph of the "Inspection,

Testing and Maintenance" chapter in NFPA 72.

3.9 SOFTWARE SERVICE AGREEMENT
A. Comply with UL 864.

B. Technical Support: Beginning at Substantial Completion, service agreement shall include software
support for two years.

C. Upgrade Service: At Substantial Completion, update software to latest version. Install and program
software upgrades that become available within two years from date of Substantial Completion.
Upgrading software shall include operating system and new or revised licenses for using software.

1. Upgrade Notice: At least 30 days to allow Owner to schedule access to system and to upgrade
computer equipment if necessary.
3.10 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,

operate, and maintain fire-alarm system. Provide no less than four hours of training.

END OF SECTION 283111
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