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SECTION 26 01 00

BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1RELATED DOCUMENTS

A. The requirements of the General Conditions and Division 1, General Require-
ments, apply to the work specified in this section.

1.2DESCRIPTION OF WORK

A. Related Work in Other Sections, but not limited to the following:

1.
2.

Painting of exposed electrical work.

Fire alarm system and devices.

B. Work Included in Contract

1.

2.

3.

4.

5.

Disconnect and remove existing fire alarm system.

Provide complete new fire alarm system per District standards as detailed
on drawings and specified under Division 28.

Grounding and bonding per NEC.
Provide new raceways as detailed in drawings.

Coordinate with district monitoring company for final testing of system.

1.3 CODES AND STANDARDS

B. In addition to Codes and Standards - Division 1, the following shall apply to this
Division:

National Electrical Code with California amendments
California Admin. Code, Titles 17, 19, 24, Part 3.
U.L. Electrical Construction Materials List

Codes, rules and regulations as specified hereinafter
Local city and county agencies

THOUSAND OAKS ELEMENTARY SCHOOL FA UPGRADES Page 1 of 6
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1.4

1.5

1.6

SUBMITTALS

Submittals shall be made in conformance with the General Conditions. The list
shall include, for each item, the manufacturer, manufacturer's catalog number,
type of class, the rating, capacity, size, etc. Submittals shall include:

1. Conduit & Fittings
2. Boxes & Covers
3. Wire & Cable

4.  Wiring Devices

5. Fire Alarm System

Shop Drawings: Submit for approval, detailed construction drawings for each
item of fabricated equipment required for the electrical installation. All drawings
shall be to scale, fully dimensioned, and provide sufficient detail to clearly indi-
cate the arrangement of the equipment and its component parts. Construction
of the equipment shown shall be revised to comply with the drawings and speci-
fications as required by the Architect after review of the shop drawings, and the
drawings submitted when requested by the Architect. Shop drawings shall be
submitted for the following:

1. Fire Alarm System
Substitution: Provide substitutions as outlined.
SUPERVISION OF ELECTRICAL WORK

Contractor shall personally, or through an authorized and competent representa-
tive, constantly supervise the work from beginning to completion and final ac-
ceptance. So far as possible, keep same foreman and workmen throughout the
project duration. Work shall be subject to inspection and approval by Architect.
Promptly furnish related information when so requested by Architect.

EQUIPMENT AND SYSTEMS IDENTIFICATION

Name Plates: Provide permanent identification of circuit breakers in switch-
boards, panels, transformers, disconnects for mechanical and plumbing roof-top
equipment and other cabinet enclosed apparatus. Use black bakelite plates, not
less than 74" X 3", with engraved white letters, secured with adhesive. Provide
voltage along with panel name. Provide red with white letters on FACP, FATC,
etc.

THOUSAND OAKS ELEMENTARY SCHOOL FA UPGRADES Page 2 of 6
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Stencil Work: Identify all motors and operating apparatus in electrical equipment
rooms or semi-concealed spaces, with black or white lacquer lettering, not less
than 2" high, placed where readily visible upon inspection.

C. Directories: Provide for power circuits, typewritten, neatly arranged in numerical
order, and permanently fixed inside or adjacent to appropriate panel.

D. Provide lamecoid label on all receptacle and switch covers indicating complete
circuit number.

E. Provide service description etched on cover of all underground pull boxes.

F. Provide lamecoid label on all receptacle and switch covers indicating complete
circuit number.

G. Provide lamecoid label on all blank cover plates indicating circuit number or low
voltage system (i.e. future data, intrusion, etc.).

H.  Provide lamecoid label on all fire alarm device covers indicating complete device
number.

1.7 OPERATING INSTRUCTIONS ON-SITE

A. At time of occupancy, arrange for manufacturer's representatives to instruct
building operating and maintenance personnel in use of any equipment requiring
operating and maintenance. Arrange for all personnel to be instructed at one
time. Pay all costs for such service (minimum of 4 hours).

1.8 ADJACENT WORK

A. Coordinate work and complete with others in furnishing and placing this work.

B.  Work to approved shop drawings for work by others and to field measurements
as necessary to properly fit the work.

C. Project adjacent work as necessary; adjacent construction or exposed surfaces
or surfaces damaged by use of materials or operations under this Section shall
be repaired or replaced as directed by Architect.

1.9 DRAWINGS

A. The electrical drawings, which constitute an integral part of this contract, shall
serve as the working drawings. They indicate diagrammatically the general lay-
out of the complete electrical system, including the arrangement of feeders, cir-
cuits, panelboards, service equipment, and other work. Field verifications of
scale dimensions taken from the drawings are directed since actual field
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1.10

1.11

locations, distances and elevations will be governed by actual field conditions.
Review architectural, structural, mechanical and plumbing drawings and adjust
work to conform to all conditions indicated thereon. Discrepancies shown on
different plans or between plans and actual field conditions, or between plans
and specifications, shall promptly be brought to the attention of the Architect for
a decision.

COORDINATION AND COOPERATION

Drawings and specifications are both supplementary and complementary. Taken
together, they are intended to define complete working installations of the sys-
tems represented, in accordance with approved practice in the trade, and in con-
formity with all applicable requirements of local jurisdictional offices and officers
and codes and enforcing bodies.

It shall be presumed that any bid offered under this Division of the Specifications
is based on a careful examination of the job site, and of the plans and specifica-
tions; that the person(s) or firm(s) awarded a contract hereunder is/are experi-
enced and qualified in the type of work represented; that every effort has been
made to prepare complete, accurate and correct plans and specifications; and
that reasonable diligence will be exercised in planning and scheduling the work
to anticipate conflicts and/or detect errors or omissions. All such shall be imme-
diately reported, and proper resolution agreed on between concerned parties be-
fore the work affected is performed. If due to lack of diligence, or to incompe-
tence, failure to anticipate such problems shall not create a valid claim for extra
costs or charges.

Requirements of other trades, of utility companies, and of fire departments, pro-
tective services, communication systems, or other facilities of a utility nature,
shall be determined prior to installation of systems, equipment, devices or mate-
rials affected by or dependent on such requirements.

Unapproved deviations or changes based on a presumption of error or code vi-
olation, or work not suitable for its intended function, may not be accepted.

Nothing herein shall act to prevent or discourage the contractor from suggesting
or discussing possible changes in the work where such might be beneficial to the
contractor or the owner, or might facilitate the work of this or other trades.

Any work resulting in a claim for a change in the contract price must be approved
and fully documented.

VISIT TO SITE

Visit the project site, take requisite measurements, and verify exact location of
buildings, utilities, and other facilities, and obtain such other information as is
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1.12

1.13

necessary for an intelligent bid. No allowance will subsequently be made by the
Architect or Owner for any error or omission on the part of the bidder in this con-
nection.

RECORD DRAWINGS

Record of Job Progress: Keep an accurate dimensional record of the "as-built"
locations and of all work; all as required. This record shall be kept up-to-date on
blueline prints as the job progresses and shall be available for inspection at all
times. It shall be reviewed by inspector prior to each monthly application for
payment.

Record of Installation: Refer to Supplementary General Conditions.
Include on "as-built" drawings:
1. Routing of all buried or concealed electrical feeders and conduits.

Upon completion of the work, a completed set of as-built reproducible vellums
and electronic file (ACAD 2004) on Cd/DVD disk(s) shall be delivered to the Ar-
chitect.

GUARANTEE

All work shall be guaranteed for a minimum period of one year from either the
official date of completion or from the date of acceptance by the Owner, which-
ever is the later date. The guarantee period for certain items shall be longer, as
indicated in the specification for those items.

Should any trouble develop during the guarantee time due to defective material,
faulty workmanship, or non-compliance with plans, specifications, codes or di-
rections of the Owner, Architect, Engineer or Inspector, the Contractor shall fur-
nish all necessary labor and materials to correct the trouble without additional
charges.

END OF SECTION
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SECTION 26 05 00

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 SUMMARY
A. This Section includes the following:
1.  Electrical identification.
2.  Concrete equipment bases.
3.  Electrical demolition.
4.  Cutting and patching for electrical construction.
1.2 SUBMITTALS

A. Product Data: For utility company electricity-metering components.

B. Shop Drawings: Dimensioned plans and sections or elevation layouts and
single-line diagram of electricity-metering component assemblies specific to this
Project.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

B. Comply with NFPA 70.

14 COORDINATION

A. Coordinate chases, slots, inserts, sleeves, and openings for electrical supports,
raceways, and cable with general construction work.

B. Sequence, coordinate, and integrate installing electrical materials and
equipment for efficient flow of the Work. Coordinate installing large equipment
that requires positioning before closing in the building.

C. Coordinate location of access panels and doors for electrical items that are
concealed by finished surfaces.

D. Where electrical identification devices are applied to field-finished surfaces,
coordinate installation of identification devices with completion of finished
surface.

THOUSAND OAKS ELEMENTARY SCHOOL FA UPGRADES Page 1 of 7
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PART 2 - PRODUCTS

2.1 SUPPORTING DEVICES

A. Material: Cold-formed steel, with corrosion-resistant coating.

Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

C. Slotted-Steel Channel: Flange edges turned toward web, and 9/16-inch-
diameter slotted holes at a maximum of 2 inches o.c., in webs. Strength rating
to suit structural loading.

D. Slotted Channel Fittings and Accessories: Recommended by the manufacturer
for use with the type and size of channel with which used.

1.  Materials: Same as channels and angles, except metal items may be
stainless steel.

E. Raceway and Cable Supports: Manufactured clevis hangers, riser clamps,
straps, threaded C-clamps with retainers, ceiling trapeze hangers, wall
brackets, and spring-steel clamps or click-type hangers.

F. Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel,
plain ends.

G. Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug for nonarmored electrical cables in
riser conduits. Plugs have number and size of conductor gripping holes as
required to suit individual risers. Body constructed of malleable-iron casting
with hot-dip galvanized finish.

H. Expansion Anchors: Carbon-steel wedge or sleeve type.

l. Toggle Bolts: All-steel springhead type.

J.  Powder-Driven Threaded Studs: Heat-treated steel.

2.2 ELECTRICAL IDENTIFICATION

A. Identification Device Colors: Use those prescribed by ANSI A13.1, NFPA 70,
and these Specifications.

B. Colored Adhesive Marking Tape for Raceways, Wires, and Cables: Self-
adhesive vinyl tape, not less than 1 inch wide by 3 mils thick.

C. Tape Markers for Conductors: Vinyl or vinyl-cloth, self-adhesive, wraparound
type with preprinted numbers and letters.

D. Color-Coding Cable Ties: Type 6/6 nylon, self-locking type. Colors to suit
coding scheme.
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2.3

Underground Warning Tape: Permanent, bright-colored, continuous-printed,
vinyl tape compounded for permanent direct-burial service, and with the
following features:

1. Not less than 6 inches wide by 4 mils thick.
2. Embedded continuous metallic strip or core.
3. Printed legend that indicates type of underground line.

Engraved-Plastic Labels, Signs, and Instruction Plates: Engraving stock,
melamine plastic laminate punched or drilled for mechanical fasteners 1/16-inch
minimum thickness for signs up to 20 sq. in. and 1/8-inch minimum thickness
for larger sizes. Engraved legend in black letters on white background.

Warning and Caution Signs: Preprinted; comply with 29 CFR 1910.145,
Chapter XVII. Colors, legend, and size appropriate to each application.

1. Interior Units: Aluminum, baked-enamel-finish, punched or drilled for
mechanical fasteners.

2.  Exterior Units: Weather-resistant, nonfading, preprinted, cellulose-acetate
butyrate with 0.0396-inch, galvanized-steel backing. 1/4-inch grommets in
corners for mounting.

Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or
No. 10/32 stainless-steel machine screws with nuts and flat and lock washers.

CONCRETE BASES

Concrete Forms and Reinforcement Materials: As specified in Division 3
Section "Cast-in-Place Concrete."

Concrete: 3000-psi, 28-day compressive strength.
CONCRETE BOXES

Concrete Boxes: Pre-cast reinforced, size and type as shown; Christy, Brooks
or approved equal. All underground boxes shall be provided with traffic grade,
spring loaded, bolt-down, steel cover.

PART 3 - EXECUTION

3.1 ELECTRICAL EQUIPMENT INSTALLATION
A. Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide maximum
possible headroom.
THOUSAND OAKS ELEMENTARY SCHOOL FA UPGRADES Page 3 of 7
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3.2

3.3

Materials and Components: Install level, plumb, and parallel and perpendicular
to other building systems and components, unless otherwise indicated.

Equipment: Install to facilitate service, maintenance, and repair or replacement
of components. Connect for ease of disconnecting, with minimum interference
with other installations.

Right of Way: Give to raceways and piping systems installed at a required
slope.

ELECTRICAL SUPPORTING DEVICE APPLICATION

Damp Locations and Outdoors: Hot-dip galvanized materials or nonmetallic,
slotted channel system components.

Dry Locations: Steel materials.

Strength of Supports: Adequate to carry present and future loads, times a
safety factor of at least four with, 200-Ib minimum design load for each support
element.

SUPPORT INSTALLATION

Support parallel runs of horizontal raceways together on trapeze- or bracket-
type hangers.

Size supports for multiple raceway or cable runs so capacity can be increased
by a 25 percent minimum in the future.

Support individual horizontal single raceways with separate, malleable-iron pipe
hangers or clamps except use spring-steel fasteners for 1-1/2-inch and smaller
single raceways above suspended ceilings and for fastening raceways to
slotted channel and angle supports.

Install sleeves for cable and raceway penetrations of concrete slabs and walls
unless core-drilled holes are used. Install sleeves for cable and raceway
penetrations of masonry and fire-rated gypsum walls and of all other fire-rated
floor and wall assemblies. Install sleeves during erection of concrete and
masonry walls.

Secure electrical items and their supports to building structure, using the
following methods unless other fastening methods are indicated:

1.  Wood: Wood screws or screw-type nails.

2. Gypsum Board: Toggle bolts. Seal around sleeves with joint compound,
both sides of wall.

3. Masonry: Toggle bolts on hollow block and expansion bolts on solid
block. Seal around sleeves with mortar, both sides of wall.
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3.4

4. New Concrete: Concrete inserts with machine screws and bolts.
5.  Existing Concrete: Expansion bolts.
6.  Structural Steel: Spring-tension clamps.
a. Comply with AWS D1.1 for field welding.
7.  Light Steel Framing: Sheet metal screws.

8. Fasteners for Damp, Wet, or Weather-Exposed Locations: Stainless
steel.

9. Light Steel: Sheet-metal screws.

10. Fasteners: Select so load applied to each fastener does not exceed 25
percent of its proof-test load.

IDENTIFICATION MATERIALS AND DEVICES

Install at locations for most convenient viewing without interference with
operation and maintenance of equipment.

Coordinate names, abbreviations, colors, and other designations used for
electrical identification with corresponding designations indicated in the
Contract Documents or required by codes and standards. Use consistent
designations throughout Project.

Self-Adhesive Identification Products: Clean surfaces before applying.

Tag and label circuits designated to be extended in the future. Identify source
and circuit numbers in each cabinet, pull and junction box, and outlet box.
Color-coding may be used for voltage and phase identification.

Install continuous underground plastic markers during trench backfilling, for
exterior underground power, control, signal, and communication lines located
directly above power and communication lines. Locate 6 to 8 inches below
finished grade. If width of multiple lines installed in a common trench or
concrete envelope does not exceed 16 inches, overall, use a single line marker.

Install warning, caution, and instruction signs where required to comply with
29 CFR 1910.145, Chapter XVII, and where needed to ensure safe operation
and maintenance of electrical systems and of items to which they connect.
Indoors install engraved plastic-laminated instruction signs with approved
legend where instructions are needed for system or equipment operation.
Install metal-backed butyrate signs for outdoor items.

Install, where applicable, engraved-laminated emergency-operating signs with
white letters on red background with minimum 3/8-inch- high lettering for
emergency instructions on power transfer, load shedding, and other emergency
operations.
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H. Provide service description etched on cover of all underground pull boxes.
3.5 FIRESTOPPING

A. Apply firestopping to cable and raceway sleeves and other penetrations of fire-
rated floor and wall assemblies to restore original undisturbed fire-resistance
ratings of assemblies. Firestopping installation is specified in Division 7 Section
"Through-Penetration Firestop Systems."

3.6 CONCRETE BASES

A. Construct concrete bases of dimensions indicated, but not less than 4 inches
larger, in both directions, than supported unit. Follow supported equipment
manufacturer's anchorage recommendations and setting templates for anchor-
bolt and tie locations, unless otherwise indicated.

3.7 DEMOLITION

A. Protect existing electrical equipment and installations indicated to remain. If
damaged or disturbed in the course of the Work, remove damaged portions and
install new products of equal capacity, quality, and functionality.

B. Accessible Work: Remove exposed electrical equipment and installations,
indicated to be demolished, in their entirety.

C. Abandoned Work: Cut and remove buried raceway and wiring, indicated to be
abandoned in place, 2 inches below the surface of adjacent construction. Cap
raceways and patch surface to match existing finish.

D. Remove, store, clean, reinstall, reconnect, and make operational components
indicated for relocation.

3.8 CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other
surfaces required to permit electrical installations. Perform cutting by skilled
mechanics of trades involved.

B. Repair, refinish and touch up disturbed finish materials and other surfaces to
match adjacent undisturbed surfaces.

END OF SECTION
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SECTION 26 05 19

CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

B.

SUMMARY

This Section includes building wires and cables and associated connectors,
splices, and terminations for wiring systems rated 600 V and less.

SUBMITTALS
Field quality-control test reports.
QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

2.2

C.

MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the
following requirements apply for product selection:

1. Manufacturers:  Subject to compliance with requirements, provide
products by the manufacturers specified.

CONDUCTORS AND CABLES

Manufacturers:

1. Alcan Aluminum Corporation; Alcan Cable Div.

2 American Insulated Wire Corp.; a Leviton Company.
3 General Cable Corporation.

4.  Senator Wire & Cable Company.

5 Southwire Company.

Refer to Part 3 "Conductor and Insulation Applications" Article for insulation
type, cable construction, and ratings.

Conductor Material: Copper complying with NEMA WC 5 or 7; solid conductor
for No. 10 AWG and smaller, stranded for No. 8 AWG and larger.
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D. Conductor Insulation Types: Type THW, THHN-THWN or XHHW complying
with NEMA WC 5 or 7.

2.3 CONNECTORS AND SPLICES
A. Manufacturers:
1. AMP Incorporated/Tyco International.
2. Hubbell/Anderson.
3. 0O-Z/Gedney; EGS Electrical Group LLC.
4.  3M Company; Electrical Products Division.

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

PART 3 - EXECUTION
3.1 CONDUCTOR AND INSULATION APPLICATIONS
A. Service Entrance: Type THHN-THWN, single conductors in raceway.
Exposed Feeders: Type THHN-THWN, single conductors in raceway .

C. Feeders Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN,
single conductors in raceway.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:
Type THHN-THWN, single conductors in raceway.

E. Exposed Branch Circuits, including in Crawlspaces: Type THHN-THWN, single
conductors in raceway.

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-
THWN, single conductors in raceway.

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

H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord.
l. Fire Alarm Circuits: Type THHN-THWN, in raceway.

Class 1 Control Circuits: Type THHN-THWN, in raceway.
K. Class 2 Control Circuits: Type THHN-THWN, in raceway.
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3.2

INSTALLATION

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

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

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

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

E. Support cables according to Division 26.

F. Seal around cables penetrating fire-rated elements according to Section
"Through-Penetration Firestop Systems."

G. Identify and color-code conductors and cables according to Division 26 Section
"Basic Electrical Materials and Methods."

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

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

A. Testing: Perform each electrical test and visual and mechanical inspection
stated in NETA ATS, Section 7.3.1. Certify compliance with test parameters.

B. Test Reports: Prepare a written report to record the following:

1.  Test procedures used.
2.  Testresults that comply with requirements.
3. Test results that do not comply with requirements and corrective action
taken to achieve compliance with requirements.
END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

This Section includes grounding of electrical systems and equipment.
Requirements specified in this Section may be supplemented by requirements
of other Sections.

SUBMITTALS

Product Data: For ground rods.
Field quality-control test reports.
QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled under UL
467 as defined in NFPA 70, Article 100, by a testing agency acceptable to
authorities having jurisdiction, and marked for intended use.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:
1.  Boggs, Inc.
2. Copperweld Corp.
3. Dossert Corp.
4.  Erico Inc.; Electrical Products Group.
5.  Galvan Industries, Inc.
6. Harger Lightning Protection, Inc.
7. Hastings Fiber Glass Products, Inc.
8.  Heary Brothers Lightning Protection Co.
9. ILSCO.
10. Kearney/Cooper Power Systems.
11. Korns, C. C. Co.; Division of Robroy Industries.
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12. Lightning Master Corp.

13. Lyncole XIT Grounding.

14. 0O-Z/Gedney Co.; a business of the EGS Electrical Group.
15. Robbins Lightning, Inc.

16. Salisbury, W. H. & Co.

17. Superior Grounding Systems, Inc.

18. Thomas & Betts, Electrical.

GROUNDING CONDUCTORS

For insulated conductors, comply with Division 16 Section "Conductors and
Cables."

Equipment Grounding Conductors: Insulated with green-colored insulation.

Isolated Ground Conductors: Insulated with green-colored insulation with
yellow stripe. On feeders with isolated ground, use colored tape, alternating
bands of green and yellow tape to provide a minimum of three bands of green
and two bands of yellow.

Grounding Electrode Conductors: Stranded cable.

Underground Conductors: Bare, tinned, stranded, unless otherwise indicated.
Bare, Solid-Copper Conductors: ASTM B 3.

Assembly of Bare, Stranded-Copper Conductors: ASTM B 8.

Bare, Tinned-Copper Conductors: ASTM B 33.

Copper Bonding Conductor: No. 4 or No. 6 AWG, stranded copper conductor.

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

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

Grounding Bus: Bare, annealed copper bars of rectangular cross section, with
insulated spacer.

Connectors: Comply with IEEE 837 and UL 467; listed for use for specific
types, sizes, and combinations of conductors and connected items. Exothermic-
welded type, in kit form, selected per manufacturer's written instructions.
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2.3

A.

GROUNDING ELECTRODES
Ground Rods: Copper-clad steel.

1. Size: 3/4 inches in diameter by 120 inches long.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Use only copper conductors for both insulated and bare grounding conductors
in direct contact with earth, concrete, masonry, crushed stone, and similar
materials.

In raceways, use insulated equipment grounding conductors.

Exothermic-Welded Connections: Use for connections to structural steel and
for underground connections.

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

1.  Use insulated spacer; space 1 inch from wall and support from wall 6
inches above finished floor, unless otherwise indicated.

2. At doors, route the bus up to the top of the door frame, across the top of
the doorway, and down to the indicated height above the floor.

Underground Grounding Conductors: Use copper conductor, No. 2/0 AWG
minimum. Bury at least 24 inches below grade or bury 12 inches above duct
bank when installed as part of the duct bank.

Equipment Grounding Conductors: Comply with NFPA 70, Article 250, for
types, sizes, and quantities of equipment grounding conductors, unless specific
types, larger sizes, or more conductors than required by NFPA 70 are indicated.

1. Install insulated equipment grounding conductors in feeders.

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

3. Nonmetallic Raceways: Install an equipment grounding conductor in
nonmetallic raceways unless they are designated for telephone or data
cables.

4.  Air-Duct Equipment Circuits: Install an insulated equipment grounding
conductor to duct-mounted electrical devices operating at 120V and
more, including air cleaners and heaters. Bond conductor to each unit
and to air duct.
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5. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install an
insulated equipment grounding conductor to each electric water heater,
heat-tracing, and antifrost heating cable. Bond conductor to heater units,
piping, connected equipment, and components.

6. Signal and Communication Systems: For telephone, alarm, voice and
data, and other communication systems, provide insulated grounding
conductor in raceway from grounding electrode system to each service
location, terminal cabinet, wiring closet, and central equipment location
and per Division 27.

a. Service and Central Equipment Locations and Wiring Closets:
Terminate grounding conductor on a grounding bus per Division 27.

b. Terminal Cabinets: Terminate grounding conductor on cabinet
grounding terminal.

7. Metal Poles Supporting Outdoor Lighting Fixtures: Provide a grounding
electrode in addition to installing an insulated equipment grounding
conductor with supply branch-circuit conductors.

G. Ground Rods: Install at least three rods spaced at least one-rod length from
each other and located at least the same distance from other grounding
electrodes.

1. Drive ground rods until tops are 2 inches below finished floor or final
grade, unless otherwise indicated.

2. Interconnect ground rods with grounding electrode conductors. Use
exothermic welds, except as otherwise indicated. Make connections
without exposing steel or damaging copper coating.

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

Bonding Straps and Jumpers: Install so vibration by equipment mounted on
vibration isolation hangers or supports is not transmitted to rigidly mounted
equipment. Use exothermic-welded connectors for outdoor locations, unless a
disconnect-type connection is required; then, use a bolted clamp. Bond straps
directly to the basic structure taking care not to penetrate any adjacent parts.
Install straps only in locations accessible for maintenance.

J.  Metal Water Service Pipe: Provide insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main
metal water service entrances to building. Connect grounding conductors to
main metal water service pipes by grounding clamp connectors. Where a
dielectric main water fitting is installed, connect grounding conductor to street
side of fitting. Bond metal grounding conductor conduit or sleeve to conductor
at each end.
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K. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with grounding clamp connectors.

L. Bond each aboveground portion of gas piping system upstream from equipment
shutoff valve.

M. Connections: Make connections so galvanic action or electrolysis possibility is
minimized. Select connectors, connection hardware, conductors, and
connection methods so metals in direct contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity
and to make contact points closer to order of galvanic series.

2.  Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and
mechanical clamps.

4. Make aluminum-to-galvanized steel connections with tin-plated copper
jumpers and mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to
prevent future penetration of moisture to contact surfaces.

6. Exothermic-Welded Connections: Comply with manufacturer's written
instructions. Welds that are puffed up or that show convex surfaces
indicating improper cleaning are not acceptable.

7. Equipment Grounding Conductor Terminations: For No.8 AWG and
larger, use pressure-type grounding lugs. No. 10 AWG and smaller
grounding conductors may be terminated with winged pressure-type
connectors.

8.  Noncontact Metal Raceway Terminations: If metallic raceways terminate
at metal housings without mechanical and electrical connection to
housing, terminate each conduit with a grounding bushing. Connect
grounding bushings with a bare grounding conductor to grounding bus or
terminal in housing. Bond electrically noncontinuous conduits at
entrances and exits with grounding bushings and bare grounding
conductors, unless otherwise indicated.

9. Tighten screws and bolts for grounding and bonding connectors and
terminals according to manufacturer's published torque-tightening values.
If manufacturer's torque values are not indicated, use those specified in
UL 486A.

10. Compression-Type Connections: Use hydraulic compression tools to
provide correct circumferential pressure for compression connectors. Use
tools and dies recommended by connector manufacturer. Provide
embossing die code or other standard method to make a visible indication
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that a connector has been adequately compressed on grounding
conductor.

11. Moisture Protection: If insulated grounding conductors are connected to
ground rods or grounding buses, insulate entire area of connection and
seal against moisture penetration of insulation and cable.

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

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

FIELD QUALITY CONTROL
Testing: Perform the following field quality-control testing:

1. After installing grounding system but before permanent electrical circuitry
has been energized, test for compliance with requirements.

2. Test completed grounding system at each location where a maximum
ground-resistance level is indicated and at service disconnect enclosure
grounding terminal. Measure ground resistance not less than two full days
after the last trace of precipitation, and without the soil being moistened by
any means other than natural drainage or seepage and without chemical
treatment or other artificial means of reducing natural ground resistance.
Perform tests, by the fall-of-potential method according to IEEE 81.

3. Provide drawings locating each ground rod, ground rod assembly, and
other grounding electrodes. Identify each by letter in alphabetical order,
and key to the record of tests and observations. Include the number of
rods driven and their depth at each location and include observations of
weather and other phenomena that may affect test results. Describe
measures taken to improve test results. Nominal maximum values are as
follows:

a. Equipment Rated 500 kVA and Less: 10 ohms.
b. Equipment Rated 500 to 1000 kVA: 5 ohms.
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c. Equipment Rated More Than 1000 kVA: 3 ohms.
d. Substations and Pad-Mounted Switching Equipment: 5 ohms.
e. Manhole Grounds: 10 ohms.

END OF SECTION
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SECTION 26 05 29
SEISMIC CONTROLS FOR ELECTRICAL WORK

PART 1 - GENERAL
1.1 SUMMARY

A. This Section includes seismic restraints and other earthquake-damage-
reduction measures for electrical components. It applies to and complements
optional seismic-restraint requirements in the various electrical component
Sections of these Specifications.

1.2 DEFINITIONS

A. Seismic Restraint: A fixed device (a seismic brace, an anchor bolt or stud, or a
fastening assembly) used to prevent vertical or horizontal movement, or both
vertical and horizontal movement, of an electrical system component during an
earthquake.

B. Mobile Structural Element: A part of the building structure such as a slab, floor
structure, roof structure, or wall that may move independently of other structural
elements during an earthquake.

1.3 SUBMITTALS

A. Product Data: lllustrate and indicate types, styles, materials, strength, fastening
provisions, and finish for each type and size of seismic-restraint component
used. Include documentation of evaluation and approval of components by
agencies acceptable to authorities having jurisdiction.

B. Shop Drawings: For components, physical arrangements, and installation
details not defined by Drawings. Indicate materials and show calculations,
design analysis, details, and layouts, signed and sealed by a professional
engineer.

C. Pre-approval and Evaluation Documentation: By an agency approved by
authorities having jurisdiction, showing maximum ratings of restraints.

D. Qualification data.
Field quality-control test reports.
1.4 QUALITY ASSURANCE

A. Comply with seismic-restraint requirements in California Building Code, unless
requirements in this Section are more stringent.
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1.6

B.

Testing Agency Qualifications: An independent testing and inspection agency,
acceptable to authorities having jurisdiction, with the experience and capability
to conduct the inspection indicated.

PROJECT CONDITIONS
Project Seismic Zone and Zone Factor as Defined in CBC.
COORDINATION

Coordinate layout and installation of seismic bracing with building structure,
architectural features, and mechanical, fire-protection, electrical, and other
building systems.

Coordinate concrete bases with building structural system.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
1. Amber/Booth Company, Inc.
2. B-Line Systems, Inc.
3.  Erico, Inc.
4. GS Metals Corp.
5. Loos & Company, Inc.
6. Mason Industries, Inc,
7.  Powerstrut.
8. Thomas & Betts Corp.
9.  Unistrut Corporation.
2.2 MATERIALS
A. Use the following materials for restraints:
1. Indoor Dry Locations: Steel, zinc plated.
2.  Outdoors and Damp Locations: Galvanized steel.
3. Corrosive Locations: Stainless steel.
2.3 ANCHORAGE AND STRUCTURAL ATTACHMENT COMPONENTS
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Strength: Defined in reports by ICBO Evaluation Service or another agency
acceptable to authorities having jurisdiction.

1. Structural Safety Factor: Strength in tension and shear of components
shall be at least twice the maximum seismic forces for which they are
required to be designed.

Concrete and Masonry Anchor Bolts and Studs: Steel-expansion wedge type.

C. Concrete Inserts: Steel-channel type.

D. Through Bolts: Structural type, hex head, high strength. Comply with
ASTM A 325.

E. Welding Lugs: Comply with MSS SP-69, Type 57.

F. Beam Clamps for Steel Beams and Joists: Double sided. Single-sided type is
not acceptable.

G. Bushings for Floor-Mounted Equipment Anchors: Neoprene units designed for
seismically rated rigid equipment mountings, and matched to the type and size
of anchor bolts and studs used.

H. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of
neoprene elements and steel sleeves designed for seismically rated rigid
equipment mountings, and matched to the type and size of attachment devices
used.

24 SEISMIC-BRACING COMPONENTS

A. Slotted Steel Channel: 1-5/8-by-1-5/8-inch cross section, formed from 0.1046-
inch- thick steel, with 9/16-by-7/8-inch slots at a maximum of 2 inches o.c. in
webs, and flange edges turned toward web.

1. Materials for Channel: ASTM A 570, GR 33.

2. Materials for Fittings and Accessories: ASTM A 575, ASTM A 576, or
ASTM A 36.

3.  Fittings and Accessories: Products of the same manufacturer as channels
and designed for use with that product.

4.  Finish: Baked, rust-inhibiting, acrylic-enamel paint applied after cleaning
and phosphate treatment, unless otherwise indicated.

B. Channel-Type Bracing Assemblies: Slotted steel channel, with adjustable
hinged steel brackets and bolts.

C. Hanger Rod Stiffeners: Slotted steel channels, installed vertically, with
internally bolted connections to hanger rod.
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PART 3 - EXECUTION
3.1 INSTALLATION

A. Install seismic restraints according to applicable codes and regulations and as
approved by authorities having jurisdiction, unless more stringent requirements
are indicated.

B. Install structural attachments as follows:

1.

Use bolted connections with steel brackets, slotted channel, and slotted-
channel fittings to spread structural loads and reduce stresses.

Attachments to New Concrete: Bolt to channel-type concrete inserts or
use expansion anchors.

Attachments to Existing Concrete: Use expansion anchors.

Holes for Expansion Anchors in Concrete: Drill at locations and to depths
that avoid reinforcing bars.

Attachments to Solid Concrete Masonry Unit Walls: Use expansion
anchors.

Attachments to Hollow Walls: Bolt to slotted steel channels fastened to
wall with expansion anchors.

Attachments to Wood Structural Members: Install bolts through members.

Attachments to Steel: Bolt to clamps on flanges of beams or on upper
truss chords of bar joists.

C. Install electrical equipment anchorage as follows:

1. Anchor panelboards, motor-control centers, motor controls, switchboards,
transformers, fused power-circuit devices, control, and distribution units
as follows:

a. Anchor equipment rigidly to a single mobile structural element or to a
concrete base that is structurally tied to a single mobile structural
element.

b. Size concrete bases so expansion anchors will be a minimum of 10
bolt diameters from the edge of the concrete base.
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c. Bushings for Floor-Mounted Equipment Anchors: Install to allow for
resilient media between anchor bolt or stud and mounting hole in
concrete.

d. Anchor Bolt Bushing Assemblies for Wall-Mounted Equipment:
Install to allow for resilient media where equipment or equipment-
mounting channels are attached to wall.

e. Torque bolts and nuts on studs to values recommended by
equipment manufacturer.

Install seismic bracing as follows:

1. Install bracing according to spacings and strengths indicated by approved
analysis.

2. Expansion and Contraction: Install to allow for thermal movement of
braced components.

3. Attachment to Structure: If specific attachment is not indicated, anchor
bracing to the structure at flanges of beams, upper truss chords of bar
joists, or at concrete members.

Accommodation of Differential Seismic Motion: Make flexible connections in
raceways, cables, wireway, cable trays, and busway where they cross
expansion- and seismic-control joints, where adjacent sections or branches are
supported by different structural elements, and where they terminate at
electrical equipment anchored to a different mobile structural element from the
one supporting them.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing and inspection agency to
inspect seismic-control installation for compliance with indicated requirements.

Testing Agency: Engage a qualified testing and inspection agency to inspect
seismic-control installation for compliance with indicated requirements.

Reinspection: Correct deficiencies and verify by reinspection that work complies
with requirements.

Provide written report of tests and inspections.

END OF SECTION
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SECTION 26 13 00

RACEWAYS AND BOXES

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

B.

SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for
electrical wiring.

SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-
cover enclosures, and cabinets indicated.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part 2 articles where subparagraph titles below introduce lists, the
following requirements apply for product selection:
1. Manufacturers: Subject to compliance with requirements, provide
products by the manufacturers specified.
2.2 METAL CONDUIT AND TUBING
A. Manufacturers:
1.  AFC Cable Systems, Inc.
2. Alflex Inc.
3 Anamet Electrical, Inc.; Anaconda Metal Hose.
4 Electri-Flex Co.
5.  Grinnell Co./Tyco International; Allied Tube and Conduit Div.
6 LTV Steel Tubular Products Company.
7 Manhattan/CDT/Cole-Flex.
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O-Z Gedney; Unit of General Signal.
Wheatland Tube Co.

Rigid Steel Conduit: ANSI C80.1.
Aluminum Rigid Conduit: ANSI C80.5.
IMC: ANSI C80.6.

EMT and Fittings: ANSI C80.3.

Fittings: Compression type.

FMC: Aluminum.

G. LFMC: Flexible steel conduit with PVC jacket.

H. Fittings: NEMA FB 1; compatible with conduit and tubing materials.
2.3 NONMETALLIC CONDUIT AND TUBING

A. Manufacturers:

1.

© o N o a0 ke Db

—_—
©

11.
12.
13.

American International.

Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corp.

Cantex Inc.

Certainteed Corp.; Pipe & Plastics Group.
Condux International.

ElecSYS, Inc.

Electri-Flex Co.

Lamson & Sessions; Carlon Electrical Products.
Manhattan/CDT/Cole-Flex.

RACO; Division of Hubbell, Inc.

Spiralduct, Inc./AFC Cable Systems, Inc.

Thomas & Betts Corporation.

B. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.

C. RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.
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2.5

BOXES, ENCLOSURES, AND CABINETS

Manufacturers:

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
Emerson/General Signal; Appleton Electric Company.
Erickson Electrical Equipment Co.

Hoffman.

0O-Z/Gedney; Unit of General Signal.

2
3
4
5. Hubbell, Inc.; Killark Electric Manufacturing Co.
6
7 RACO; Division of Hubbell, Inc.

8

Robroy Industries, Inc.; Enclosure Division.
Sheet Metal Outlet and Device Boxes: NEMA OS 1.

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

Nonmetallic Outlet and Device Boxes: NEMA OS 2.
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Pull and Junction Boxes: NEMA FB 1, cast aluminum with gasketed
cover.

Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous hinge cover
and flush latch.

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

Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior
panel and removable front, finished inside and out with manufacturer's standard
enamel. Hinged door in front cover with flush latch and concealed hinge. Key
latch to match panelboards. Include metal barriers to separate wiring of
different systems and voltage and include accessory feet where required for
freestanding equipment.

Concrete Boxes: Pre-cast reinforced, size and type as shown; Christy, Brooks
or approved equal. All underground boxes shall be provided with traffic grade,
spring loaded, bolt-down, steel cover.

FACTORY FINISHES
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Finish: For raceway, enclosure, or cabinet components provide manufacturer's
standard prime-coat finish ready for field painting.

FIRESTOPPING FOR LOW VOLTAGE SLEEVES

Firestop Pillows: STl SpecSeal® Brand re-enterable, non-curing, mineral fiber
core encapsulated on six sides with intumescent coating contained in a flame
retardant poly bag, the following products are acceptable:

1.  Specified Technologies Inc. (STI) SpecSeal® Series SSB Pillows.

Fire Rated Cable Pathways: STI EZ-PATH™ Brand device modules comprised
of steel raceway with intumescent foam pads allowing 0 to 100 percent cable
fill, the following products are acceptable:

1.  Specified Technologies Inc. (STI) EZ-PATH™ Fire Rated Pathway.
2.  Specified Technologies Inc. (STI) Mini EZ-PATH™ Fire Rated Pathway.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A. Outdoors:

1. Exposed: Rigid steel or IMC.

2 Concealed: Rigid steel or IMC.

3 Underground, Single Run: RNC.

4. Underground, Grouped: RNC.

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

6. Boxes and Enclosures: NEMA 250, Type 3R.

7. Underground duct bank conduit spacers.

8.  Backfill materials per civil site requirements.

B. Indoors:

1. Exposed: EMT.

2. Concealed: EMT.

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC; except
use LFMC in damp or wet locations.
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4. Damp or Wet Locations: Rigid steel conduit.
5. Boxes and Enclosures: NEMA 250, Type 1, except as follows:
a. Damp or Wet Locations: NEMA 250, Type 4, stainless steel.
Minimum Raceway Size: 3/4-inch trade size.
Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Intermediate Steel Conduit: Use threaded rigid steel conduit fittings,
unless otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings approved
for use with that material. Patch all nicks and scrapes in PVC coating
after installing conduits.

3. For Outdoor Use - conduit hub, NEMA 4 for conduit
connection/terminating to cabinet/panel/boxes.

4.  All connectors to be steel. Die cast connectors are not acceptable.

E. Do not install aluminum conduits embedded in or in contact with concrete.
3.2 INSTALLATION

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

B. Complete raceway installation before starting conductor installation.

C. Support raceways as specified in Division 16 Section "Basic Electrical Materials
and Methods."

D. Install temporary closures to prevent foreign matter from entering raceways.

E. Protect stub-ups from damage where conduits rise through floor slabs. Arrange
so curved portions of bends are not visible above finished slab.

F. Make bends and offsets so ID is not reduced. Keep legs of bends in same
plane and keep straight legs of offsets parallel, unless otherwise indicated.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless
otherwise indicated.

1. Install concealed raceways with a minimum of bends in shortest practical
distance, considering type of building construction and obstructions,
unless otherwise indicated.

H. Raceways Embedded in Slabs: Install in middle 1/3 of slab thickness where
practical and leave at least 2 inches of concrete cover.
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1. Secure raceways to reinforcing rods to prevent sagging or shifting during
concrete placement.

2. Space raceways laterally to prevent voids in concrete.

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

4. Change from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid
steel conduit, or IMC before rising above floor.

Install exposed raceways parallel or at right angles to nearby surfaces or
structural members and follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.

2. Make parallel bends in parallel or banked runs. Use factory elbows only
where elbows can be installed parallel; otherwise, provide field bends for
parallel raceways.

J.  Join raceways with fittings designed and approved for that purpose and make
joints tight.

1. Use insulating bushings to protect conductors on all raceways 2" and
larger.

K. Tighten set screws of threadless fittings with suitable tools.
Terminations:

1. Where raceways are terminated with locknuts and bushings, align
raceways to enter squarely and install locknuts with dished part against
box. Use two locknuts, one inside and one outside box.

2.  Where raceways are terminated with threaded hubs, screw raceways or
fittings tightly into hub so end bears against wire protection shoulder.
Where chase nipples are used, align raceways so coupling is square to
box; tighten chase nipple so no threads are exposed.

M. Install pull wires in empty raceways. Use polypropylene or monofilament plastic
line with not less than 200-Ib tensile strength. Leave at least 12 inches of slack
at each end of pull wire.

N. Telephone and Signal System Raceways, 2-Inch Trade Size and Smaller: In
addition to above requirements, install raceways in maximum lengths of 150
feet and with a maximum of two 90-degree bends or equivalent. Separate
lengths with pull or junction boxes where necessary to comply with these
requirements.
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3.3

Install raceway sealing fittings at suitable, approved, and accessible locations
and fill them with UL-listed sealing compound. For concealed raceways, install
each fitting in a flush steel box with a blank cover plate having a finish similar to
that of adjacent plates or surfaces. Install raceway sealing fittings at the
following points:

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

2.  Where otherwise required by NFPA 70.

Stub-up Connections: Extend conduits through concrete floor for connection to
freestanding equipment. Install with an adjustable top or coupling threaded
inside for plugs set flush with finished floor. Extend conductors to equipment
with rigid steel conduit; FMC may be used 6 inches above the floor. Install
screwdriver-operated, threaded plugs flush with floor for future equipment
connections.

Flexible Connections: Use maximum of 72 inches of flexible conduit for
recessed and semi-recessed lighting fixtures; for equipment subject to vibration,
noise transmission, or movement; and for all motors. Use LFMC in damp or
wet locations. Install separate ground conductor across flexible connections.

Surface Raceways: Install a separate, green, ground conductor in raceways
from junction box supplying raceways to receptacle or fixture ground terminals.

Set floor boxes level and flush with finished floor surface.
Install hinged-cover enclosures and cabinets plumb. Support at each corner.
PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial
Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended
by manufacturer.

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

END OF SECTION

THOUSAND OAKS ELEMENTARY SCHOOL FA UPGRADES Page 7 of 8

HY ARCHITECTS Section 26 13 00 — Raceways and Boxes



THIS PAGE LEFT INTENTIONALLY BLANK

THOUSAND OAKS ELEMENTARY SCHOOL FA UPGRADES Page 8 of 8

HY ARCHITECTS Section 26 13 00 — Raceways and Boxes



SECTION 26 27 26

WIRING DEVICES
PART 1 - GENERAL
1.1 SUMMARY
A. This Section includes the following:
1. Single and duplex receptacles, ground-fault circuit interrupters.
2 Single- and double-pole snap switches and dimmer switches.
3. Device wall plates.
4

Floor service outlets, poke-through assemblies and multioutlet
assemblies.

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

B. Shop Drawings: List of legends and description of materials and process used
for premarking wall plates.

C. Samples: One for each type of device and wall plate specified, in each color
specified.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

B. Comply with NFPA 70.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

1. Wiring Devices:
a. Bryant Electric, Inc./Hubbell Subsidiary.
b.  Eagle Electric Manufacturing Co., Inc.
c. Hubbell Incorporated; Wiring Device-Kellems.

d. Leviton Mfg. Company Inc.
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2.2

2.3

2.4

e. Pass & Seymour/Legrand; Wiring Devices Div.
RECEPTACLES
Straight-Blade and Locking Receptacles: Heavy-Duty grade.
Straight-Blade Receptacles: Hospital grade.

GFCI Receptacles: Straight blade, non-feed-through type, Hospital or Heavy-
Duty grade, with integral NEMA WD 6, Configuration 5-20R duplex receptacle;
complying with UL 498 and UL 943. Design units for installation in a 2-3/4-inch
deep outlet box without an adapter.

WALL PLATES
Single and combination types to match corresponding wiring devices.
1.  Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces: 0.035-inch thick, satin-finished stainless
steel.

3.  Material for Unfinished Spaces: Galvanized steel.

4. Material for Wet Locations: Cast aluminum with spring-loaded, lockable,
lift cover, and listed and labeled for use in "wet locations."

FINISHES
Color:

1. Wiring Devices Connected to Normal Power System: As selected by
Architect, unless otherwise indicated or required by NFPA 70.

PART 3 - EXECUTION

3.1

o0 W »

m

INSTALLATION

Install devices and assemblies level, plumb, and square with building lines.
Install wall dimmers to achieve indicated rating after derating for ganging.
Install unshared neutral conductors on line and load side of dimmers.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long
dimension vertical, and with grounding terminal of receptacles on bottom.
Group adjacent switches under single, multigang wall plates.

Remove wall plates and protect devices and assemblies during painting.

Adjust locations of floor service outlets to suit arrangement of partitions and
furnishings.
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3.2 IDENTIFICATION
A. Comply with Division 26 Section "Basic Electrical Materials and Methods."

1.  Receptacles: Identify panelboard and circuit number from which served.
Use hot, stamped or engraved machine printing with black-filled lettering
on face of plate, and durable wire markers or tags inside outlet boxes.

2.  Submit same for approval.

3.3 CONNECTIONS
A. Ground equipment according to Division 26 Section "Grounding and Bonding."
B. Connect wiring according to Division 26 Section "Conductors and Cables."

3.4 FIELD QUALITY CONTROL
A. Perform the following field tests and inspections:

1.  After installing wiring devices and after electrical circuitry has been
energized, test for proper polarity, ground continuity, and compliance with
requirements.

2. Test GFCI operation with both local and remote fault simulations
according to manufacturer's written instructions.

B. Remove malfunctioning units, replace with new units, and retest as specified
above.
END OF SECTION
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SECTION 26 28 16

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1

A.

1.2

1.3

B.

SUMMARY

This Section includes the following individually mounted, enclosed switches and
circuit breakers:

1. Fusible switches.

2. Nonfusible switches.

3. Molded-case circuit breakers.
4.  Enclosures.

SUBMITTALS

Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated.

Field quality-control test reports.
Operation and maintenance data.
QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities
having jurisdiction, and marked for intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part2 articles where titles below introduce lists, the following
requirements apply to product selection:
1. Manufacturers: Subject to compliance with requirements, provide
products by one of the manufacturers specified.
2.2 FUSIBLE AND NONFUSIBLE SWITCHES
A. Manufacturers:
1.  Eaton Corporation; Cutler-Hammer Products.
2. General Electric Co.; Electrical Distribution & Control Division.
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3. Siemens Energy & Automation, Inc.

4. Square D/Group Schneider.

B. Fusible Switch, 600 A and Smaller: NEMA KS 1, Type GD, with clips or bolt
pads to accommodate specified fuses, lockable handle with capability to accept
two padlocks, and interlocked with cover in closed position.

C. Nonfusible Switch, 600 A and Smaller: NEMA KS 1, Type GD, lockable handle
with capability to accept two padlocks, and interlocked with cover in closed
position.

D. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and
aluminum ground conductors.

2.  Neutral Kit: Internally mounted; insulated, capable of being grounded, and
bonded; and labeled for copper and aluminum neutral conductors.

3. Auxiliary Contact Kit: Auxiliary set of contacts arranged to open before
switch blades open (required for all disconnects located downstream of
Variable frequency Drives)

2.3 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

A. Manufacturers:

1.  Eaton Corporation; Cutler-Hammer Products.

2.  General Electric Co.; Electrical Distribution & Control Division.

3. Siemens Energy & Automation, Inc.

4. Square D/Group Schneider.

B. Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet
available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-
level overloads and instantaneous magnetic trip element for short circuits.
Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and
larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element
with front-mounted, field-adjustable trip setting.

3.  Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller and let-
through ratings less than NEMA FU 1, RK-5.

4. GFCI Circuit Breakers: Single- and two-pole configurations with 30-mA
trip sensitivity.
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2.4

Molded-Case Circuit-Breaker Features and Accessories:
1.  Standard frame sizes, trip ratings, and number of poles.

2. Lugs: Mechanical style suitable for number, size, trip ratings, and
conductor material.

3. Application Listing: Type SWD for switching fluorescent lighting loads;
Type HACR for heating, air-conditioning, and refrigerating equipment.

4.  Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55
percent of rated voltage.

ENCLOSURES

NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed
location.

1. Outdoor Locations: NEMA 250, Type 3R.
2.  Kitchen Areas: NEMA 250, Type 4X, stainless steel.
3.  Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Coordinate size and location of concrete bases. Verify structural requirements
with structural engineer.

Concrete base is specified in Division 26 Section "Basic Electrical Materials and
Methods," and concrete materials and installation requirements are specified in
Division 3.

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1
for installation of enclosed switches and circuit breakers.

Mount individual wall-mounting switches and circuit breakers with tops at
uniform height, unless otherwise indicated. Anchor floor-mounting switches to
concrete base.

Comply with mounting and anchoring requirements specified in Division 26
Section "Seismic Controls for Electrical Work."

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and
brackets and temporary blocking of moving parts from enclosures and
components.

Identify field-installed conductors, interconnecting wiring, and components;
provide warning signs as specified in Division 26 Section "Basic Electrical
Materials and Methods."
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3.2 FIELD QUALITY CONTROL
A. Prepare for acceptance testing as follows:
1.  Inspect mechanical and electrical connections.
2.  Verify switch and relay type and labeling verification.
3.  Verify rating of installed fuses.
B. Perform the following field tests and inspections and prepare test reports:

1.  Perform each electrical test and visual and mechanical inspection stated
in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case
circuit breakers. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to
demonstrate compliance; otherwise, replace with new units and retest.

END OF SECTION
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SECTION 28 31 00
NETWORKED FIRE ALARM SYSTEM
PART 1 - GENERAL

1.1 RELATED SECTIONS

A. Section 26 05 19 Conductors and Cables

1.2 DESCRIPTION

A. The fire alarm system shall comply with requirements of NFPA Standard 72 for
Protected Premises Signaling Systems except as modified and supplemented
by this specification. The system shall be electrically supervised and monitor
the integrity of all conductors.

B. Furnish and install Fire Alarm System including all wiring and connections and
other materials as shown on Plans and specified herein. It is the intent that a
complete operating system conforming to all applicable codes be installed and
that any power supplies, relays, resistors, cards, modules, programming, or
other items required to achieve this end result shall be furnished whether or not
such item or items are specified herein.

C. The wiring shall be per system manufacturer’s requirements. The cable shall
be approved for fire alarm systems, UL rated, and run in conduit. Provide
sleeves through walls and floor and seal with fire-stop material.

D. The facility shall have an emergency voice alarm communication system.
Digitally stored message sequences shall notify the building occupants that a
fire or life safety condition has been reported. Message generator(s) shall be
capable of automatically distributing up to eight (8) simultaneous, unique
messages to appropriate audio zones within the facility based on the type and
location of the initiating event. The Fire Command Center (FCC) shall also
support Emergency manual voice announcement capability for both system
wide or selected audio zones, and shall include provisions for the system
operator to override automatic messages system wide or in selected zones.

E. The system shall be able to support additional, alternate Fire Command
Centers, which shall be capable of simultaneous monitoring of all system
events. Alternate Fire Command Centers shall also support an approved
method of transferring the control functions to an alternate Fire Command
Center when necessary. All Fire Command Centers shall be individually
capable of assuming Audio Command functions such as Emergency Paging,
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audio zone control functions, and Firefighter's Telephone communication
functions.

F. Each designated zone shall transmit separate and different alarm, supervisory
and trouble signals to the Fire Command Center (FCC) and designated
personnel in other buildings at the site via a multiplex communication network.

G. The FACP and peripheral devices shall be manufactured 100% by a single U.S.
manufacturer (or division thereof). It's acceptable for peripheral devices to be
manufactured outside of the U.S. by a division of the U.S. based parent
company.

H. The system and its components shall be Underwriters Laboratories, Inc. listed
under the appropriate UL testing standard as listed herein for fire alarm
applications and the installation shall be in compliance with the UL listing.

The installing company shall employ NICET (minimum Level Il Fire Alarm
Technology) technicians on site to guide the final checkout and to ensure the
systems integrity.

1.3 SCOPE:

A. A new intelligent reporting, microprocessor controlled fire detection system shall
be installed in accordance to the project specifications and drawings.

B. Provide 12 strand single mode fiber optic cable for Digital Audio per plans and
manufacturers requirements.

C. Basic Performance:

1. Alarm, trouble and supervisory signals from all intelligent reporting devices
shall be encoded on Class B Signaling Line Circuits (SLC).

2. Device Circuits (IDC) shall be wired Class B as part of an addressable
device connected by the SLC Circuit.

3. Notification Appliance Circuits (NAC) shall be wired Class B as part of an
addressable device connected by the SLC Circuit.

4. A single ground fault or open circuit on the system Signaling Line Circuit
shall not cause system malfunction, loss of operating power or the ability to
report an alarm.

5. Alarm signals arriving at the FACP shall not be lost following a primary
power failure (or outage) until the alarm signal is processed and recorded.

6. Speaker circuits may be controlled by NAC outputs built into the amplifiers,
which shall function as addressable points on the Digital Audio Loop.

7. NAC speaker circuits shall be arranged such that there is a minimum of one
speaker circuit per floor of the building or smoke zone which ever is
greater.
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8. Audio amplifiers and tone generating equipment shall be electrically
supervised for normal and abnormal conditions.

9. NAC speaker circuits and control equipment shall be arranged such that
loss of any one (1) speaker circuit will not cause the loss of any other
speaker circuit in the system.

10. Two-way emergency telephone communication circuits shall be supervised
for open and short circuit conditions.

11. Speaker circuits shall be arranged such that there is a minimum of one
speaker circuit per smoke zone.

12. Speaker circuits shall be electrically supervised for open and short circuit
conditions. If a short circuit exists on a speaker circuit, it shall not be
possible to activate that circuit.

13. Audio amplifiers and tone generating equipment shall be electrically
supervised for abnormal conditions. Digital amplifiers shall provide built-in
speaker circuits, field configurable as four Class B (Style Y) circuits.

14. Digital amplifiers shall be capable of storing up to two minutes of digitally
recorded audio messages and tones. The digital amplifiers shall also be
capable of supervising the connection to the associated digital message
generator, and upon loss of that connection shall be capable of one of the
following system responses:

a. The digital amplifier shall automatically broadcast the stored audio
message.

b.  The digital amplifier shall switch to a mode where a local bus input
on the digital amplifier will accept an input to initiate a broadcast of
the stored message. This bus input shall be connected to a NAC on
a local FACP for the purpose of providing an alternate means of
initiating an emergency message during a communication fault
condition.

c. Speaker circuits shall be either 25 VRMS or 70VRMS. Speaker
circuits shall have 20% space capacity for future expansion or
increased power output requirements.

d. Two-way emergency telephone (Fire Fighter Telephone)
communication shall be supported between the Audio Command
Center and up to seven (7) remote Fire Fighter's Telephone locations
simultaneously on a telephone riser.

e. Means shall be provided to connect FFT voice communications to
the speaker circuits in order to allow voice paging over the speaker
circuit from a telephone handset.

f. The digital audio message generator shall be of reliable, non-moving
parts, and support the digital storage of up to 32 minutes of tones
and emergency messages, shall support programming options to
string audio segments together to create up to 1000 messages, or to
loop messages and parts of messages to repeat for pre-determined
cycles or indefinitely.
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1.4 GUARANTEE:

A. The fire alarm control panel, voice panels and any head-end equipment shall
have a manufacturer’s warranty of a minimum of 3 years.

1.5 SUBMITTALS

A.

Submittals: Furnish catalog data, shop drawings, one-line diagrams, and scaled
plan drawings. Building plans shall be 7/8”=1°0", and site plans shall be no
smaller than 1”=40’. Minimum text height shall be 3/32” high. Contractor shall
also submit name of firm he proposes to do work under this Section, address-
es, phone numbers, and name of firm’s contact, for approval. Such firms shall
be factory authorized representatives of the equipment specified, who shall fur-
nish all equipment, make all connections to same, and place the systems in
operation. Such firms shall have offices and service departments within a 100
mile radius of project and shall have been in business of this type for at least
five years.

Copies of WKM design drawings are not acceptable for submittal drawings.
Two submittal reviews will be made by the Architect’s representative. Subse-
quent reviews will be charged to the Contractor. A rejection of a submittal or re-
view of a partially presented submittal constitutes one submittal review.

1. Fire alarm system design and products have been reviewed and approved by
DSA. Alterations to design and/or substitutions proposed by the contractor shall
require the following to be included with the fire alarm submittal:

a. Riser diagram.
b. Point-to-point diagram.
c. Mounting detail showing elevations of wall mounted devices.

d. List of system components, equipment, and devices, including manufactur-
er's model number(s) and California State Fire Marshal listing numbers.

e. Copies of manufacturer’'s specification sheets for equipment and devices in-
dicated.

f. Voltage drop calculations — include the following information for the worst
case:

1)  Point-to-Point or ohms law calculations.
2) Zone used in calculations.
3) Voltage drop percent (not to exceed manufacturer’s re-

quirement(s). Note: If voltage drop exceeds 10%, indicate manufacturer’s listed
operating voltage ranges(s) for equipment and devices.
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g. Battery type(s), amp hours, and load calculations — include the
following information:

1) Normal Operation: 100% of applicable devices for 24 hours
= control panel amps plus list of amps per device which draw power from the
panel during standby power condition —i.e.:

a) Zone modules.
b) Detectors.
C) Other devices (identify).

(Note: These specifications require standby power for 72 hours. The specified
duration shall be used in calcs.)

2) Alarm Condition: 100% of applicable devices for 5
minutes = control panel amps plus list of amps per device which draw power
from the panel during alarm condition — i.e.:

a) Zone modules.
b) Signal modules.
c) Detectors.

d) Signal devices
e) Annunciator.

f) Other devices (identify).
3) Normal Operation + Alarm Condition:

a) Total amp hours required.

B. b)Total amp hours provided.
1.5 POST CONTRACT MAINTENANCE:

A. Complete maintenance and repair service for the fire detection system shall be
available from a factory trained authorized representative of the manufacturer of
the major equipment for a period of five (5) years after expiration of the
guaranty.

B. As part of the bid/proposal, include a quote for a maintenance contract to
provide all maintenance, required tests, and list pricing for any replacement
products included on the bill of materials, along with the list pricing for products
not on the bill of materials; if test and inspection rates are different than full
service rates the bid/proposal shall include pricing for all levels for a minimum
period of five (5) years Rates and costs shall be valid for the period of five (5)
years after expiration of the guaranty.
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C. Include also a quote for unscheduled maintenance/repairs, including hourly
rates for technicians trained on this equipment, and response travel costs for
each year of the maintenance period. Submittals that do not identify all post
contract maintenance costs will not be accepted. Rates and costs shall be valid
for the period of five (5) years after expiration of the guaranty.

D. As part of the submittal, include a quotation for all parts and material, and all
installation and test labor as needed to increase the number of intelligent or
addressable devices by ten percent (10%). This quotation shall include
intelligent smoke detectors, intelligent heat detectors, addressable manual
stations, addressable monitor modules and addressable modules equal in
number to one tenth of the number required to meet this specification (list actual
quantity of each type).

E. The quotation shall include installation, test labor, and labor to reprogram the
system for this 10% expansion. If additional FACP hardware is required, include
the material and labor necessary to install this hardware.

F. Do not include cost of conduit or wire or the cost to install conduit or wire except
for labor to make final connections at the FACP and at each intelligent
addressable device. Do not include the cost of conventional peripherals or the
cost of initiating devices or notification appliances connected to the addressable
monitor/control modules.

G. Submittals that do not include this estimate of post contract expansion cost will
not be accepted.

1.6 APPLICABLE STANDARDS AND SPECIFICATIONS:

A. The specifications and standards listed below form a part of this specification.
The system shall fully comply with the latest issue of these standards, if
applicable.

B. National Fire Protection Association (NFPA) - USA:

No. 12 Extinguishing Systems (low and high)
No. 12A | Halon 1301 Extinguishing Systems

No. 13 Sprinkler Systems

No. 15 Water Spray Systems

No. 16 Foam / Water Deluge and Spray Systems
No. 17 Dry Chemical Extinguishing Systems

No. 17A | Wet Chemical Extinguishing Systems

No. 2001 | Clean Agent Extinguishing Systems

No. 70 National Electric Code

No. 90A | Air Conditioning Systems
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No. 92A | Smoke Control Systems

No. 92B | Smoke Management Systems in Malls, Atria, Large Areas

No. 72 National Fire Alarm Code

C. Underwriters Laboratories Inc. (UL) - USA:
No. 268 | Smoke Detectors for Fire Protective Signaling Systems
No. 864 Control Units for Fire Protective Signaling Systems
No. 2572 | Mass Notification Systems
No. 217 | Smoke Detectors, Single and Multiple Station
No. 228 Door Closers - Holders for Fire Protective Signaling Systems
No. 268A | Smoke Detectors for Duct Applications
No. 521 Heat Detectors for Fire Protective Signaling Systems
No. 464 | Audible Signaling Appliances
No. 38 Manually Actuated Signaling Boxes
No. 1481 | Power Supplies for Fire Protective Signaling Systems
No. 346 | Waterflow Indicators for Fire Protective Signaling Systems
No. 1076 | Control Units for Burglar Alarm Proprietary Protective Signaling Sys-
tems
No. 1971 | Visual Notification Appliances
No. 2017 | Standard for General-Purpose Signaling Devices and Systems
No0.60950 | Safety of Information Technology Equipment
D. Local and State Building Codes.
E. All requirements of the Authority Having Jurisdiction (AHJ).
1.7 APPROVALS:
A. The system shall have proper listing and/or approval from the following
nationally recognized agencies:
UL Underwriters Laboratories, Inc
FM Factory Mutual
CSFM California State Fire Marshal
B. The system shall be certified for seismic applications in accordance with the
California Building Code (CBC). The basis for qualification of seismic approval
shall be via shake table testing.
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PART 2 - PRODUCTS

2.1

A.

2.2

MAIN FIRE ALARM CONTROL PANEL OR NETWORK NODE:

Main FACP or network node shall be a Notifier NFS2-3030 and shall contain a
microprocessor based Central Processing Unit (CPU) and power supply. The
CPU shall communicate with and control the following types of equipment used
to make up the system: intelligent addressable smoke and thermal (heat)
detectors, addressable modules, printer, annunciators, and other system
controlled devices.

In conjunction with intelligent Loop Control Modules and Loop Expander
Modules, the main FACP shall perform the following functions:

1. Supervise and monitor all intelligent addressable detectors and monitor
modules connected to the system for normal, trouble and alarm conditions.

2. Supervise all initiating signaling and notification circuits throughout the
facility by way of connection to addressable monitor and control modules.

3. Detect the activation of any initiating device and the location of the alarm
condition. Operate all notification appliances and auxiliary devices as
programmed. In the event of CPU failure, all SLC loop modules shall
fallback to degrade mode. Such degrade mode shall treat the
corresponding SLC loop control modules and associated detection devices
as conventional two-wire operation. Any activation of a detector in this
mode shall automatically activate associated Notification Appliance
Circuits.

System Capacity and General Operation

The FACP shall be capable of communicating over a Local Area Network (LAN)
or Wide Area Network (WAN) utilizing a peer-to-peer, inherently regenerative
communication format and protocol. The network shall support communication
speed up to 100 Mb and support up to 200 panels / nodes per network.

The control panel shall be capable of expansion via up to 10 SLC loops. Each
module shall support up to 318 analog/addressable devices for a maximum
system capacity of 3180 points. The Fire Alarm Control Panel shall include a
full featured operator interface control and annunciation panel that shall include
a backlit 640-character liquid crystal display, individual, color coded system
status LEDs, and a keypad for the control of the fire alarm system. Said LCD
shall also support graphic bit maps capable of displaying the company name
and logo of either company.
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C. All programming or editing of the existing program in the system shall be
achieved without interrupting the alarm monitoring functions of the fire alarm
control panel.

D. The FACP shall be able to provide the following software and hardware
features:

1. Pre-signal and Positive Alarm Sequence: The system shall provide means
to cause alarm signals to only sound in specific areas with a delay of the
alarm from 60 to up to 180 seconds after start of alarm processing. In
addition, a Positive Alarm Sequence selection shall be available that
allows a 15-second time period for acknowledging an alarm signal from a
fire detection/initiating device. If the alarm is not acknowledged within 15
seconds, all local and remote outputs shall automatically activate
immediately.

2. Smoke Detector Pre-alarm Indication at Control Panel: To obtain early
warning of incipient or potential fire conditions, the system shall support a
programmable option to determine system response to real-time detector
sensing values above the programmed setting. Two levels of Pre-alarm
indication shall be available at the control panel: alert and action.

3. Alert: It shall be possible to set individual smoke detectors for pre-
programmed pre-alarm thresholds. If the individual threshold is reached,
the pre-alarm condition shall be activated.

4. Action: If programmed for Action and the detector reaches a level exceeding
the pre-programmed level, the control panel shall indicate an action
condition. Sounder bases installed with either heat or smoke detectors
shall automatically activate on action Pre-Alarm level, with general
evacuation on Alarm level.

5. The system shall support a detector response time to meet world
annunciation requirements of less than 3 seconds.

6. Device Blink Control: Means shall be provided to turn off detector/module
LED strobes for special areas.

7. NFPA 72 Smoke Detector Sensitivity Test: The system shall provide an
automatic smoke detector test function that meets the sensitivity testing
requirements of NFPA 72.

8. Programmable Trouble Reminder: The system shall provide means to
automatically initiate a reminder that troubles exist in the system. The
reminder will appear on the system display and (if enabled) will sound a
piezo alarm.

9. On-line or Off-line programming: The system shall provide means to allow
panel programming either through an off-line software utility program away
from the panel or while connected and on-line. The system shall also
support upload and download of programmed database and panel
executive system program to a Personal Computer/laptop. A single change
to one CPU database shall not require a database download to other
CPUs.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

History Events: The panel shall maintain a history file of the last 4000
events, each with a time and date stamp. History events shall include all
alarms, troubles, operator actions, and programming entries. The control
panels shall also maintain a 1000 event Alarm History buffer, which
consists of the 1000 most recent alarm events from the 4000 event history
file.

Smoke Control Modes: The system shall provide means to perform FSCS
mode Smoke Control to meet NFPA-92A and 90B and HVAC mode to
meet NFPA 90A.

The system shall provide means for all SLC devices on any SLC loop to be
auto programmed into the system by specific address. The system shall
recognize specific device type ID's and associate that ID with the
corresponding address of the device.

Passwords and Users: The system shall support two password levels,
master and user. Up to 9 user passwords shall be available, each of which
may be assigned access to the programming change menus, the alter
status menus, or both. Only the master password shall allow access to
password change screens.

Block Acknowledge: The system shall support a block Acknowledge for
Trouble Conditions

Sensitivity Adjust: The system shall provide Automatic Detector Sensitivity
Adjust based on Occupancy schedules including a Holiday list of up to 15
days.

Environmental Drift Control: The system shall provide means for setting
Environmental Drift Compensation by device. When a detector
accumulates dust in the chamber and reaches an unacceptable level but
yet still below the allowed limit, the control panel shall indicate a
maintenance alert warning. When the detector accumulates dust in the
chamber above the allowed limit, the control panel shall indicate a
maintenance urgent warning.

Custom Action Messages: The system shall provide means to enter up to
100 custom action messages of up to 160 characters each. It shall be
possible to assign any of the 100 messages to any point.

Local Mode: If communication is lost to the central processor the system
shall provide added survivability through the intelligent loop control
modules. Inputs from devices connected to the SLC and loop control
modules shall activate outputs on the same loop when the inputs and
outputs have been set with point programming to participate in local mode
or when the type codes are of the same type: that is, an input with a fire
alarm type code shall activate an output with a fire alarm type code.

Read status preview - enabled and disabled points: Prior to re-enabling
points, the system shall inform the user that a disabled device is in the
alarm state. This shall provide notice that the device must be reset before
the device is enabled thereby avoiding activation of the notification circuits.

THOUSAND OAKS ELEMENTARY SCHOOL FA UPGRADES Page 10 of

32

HY ARCHITECTS Section 28 31 00 — Networked Fire Alarm System



20.

21.

22.

23.

24.

25.

26.

27.

Custom Graphics: When fitted with an LCD display, the panel shall permit
uploading of a custom bit-mapped graphic to the display screen.

Multi-Detector and Cooperating Detectors: The system shall provide means
to link one detector with up to two detectors at other addresses on the
same loop in cooperative multi-detector sensing. There shall be no
requirement for sequential addresses on the detectors and the alarm event
shall be a result ofall cooperating detectors chamber readings.

ACTIVE EVENT: The system shall provide a Type ID called FIRE
CONTROL for purposes of air-handling shutdown, which shall be intended
to override normal operating automatic functions. Activation of a FIRE
CONTROL point shall cause the control panel to (1) initiate the monitor
module Control-by-Event, (2) send a message to the panel display, history
buffer, installed printer and annunciators, (3) shall not light an indicator at
the control panel, (4) Shall display ACTIVE on the LCD as well a display a
FIRE CONTROL Type Code and other information specific to the device.

NON-FIRE Alarm Module Reporting: A point with a type ID of NON-FIRE
shall be available for use for energy management or other non-fire
situations. NON-FIRE point operation shall not affect control panel
operation nor shall it display a message at the panel LDC. Activation of a
NON-FIRE point shall activate control by event logic but shall not cause
any indication on the control panel.

Mass Notification Override:The system shall be UL 2572 listed for Mass
Notification and shall be capable, based on the Risk Analysis, of being
programmed so that Mass Notification/Emergency Communications events
take precedence over fire alarm events.

Security Monitor Points: The system shall provide means to monitor any
point as a type security.

One-Man Walk Test: The system shall provide both a basic and advanced
walk test for testing the entire fire alarm system. The basic walk test shall
allow a single operator to run audible tests on the panel. All logic equation
automation shall be suspended during the test and while annunciators can
be enabled for the test, all shall default to the disabled state. During an
advanced walk test, field-supplied output point programming will react to
input stimuli such as CBE and logic equations. When points are activated
in advanced test mode, each initiating event shall latch the input. The
advanced test shall be audible and shall be used for pull station
verification, magnet activated tests on input devices, input and output
device and wiring operation/verification.

Control By Event Functions: CBE software functions shall provide means to
program a variety of output responses based on various initiating events.
The control panel shall operate CBE through lists of zones. A zone shall
become listed when it is added to a point's zone map through point
programming. Each input point such as detector, monitor module or panel
circuit module shall support listing of up to 10 zones into its programmed
zone map.
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28.

29.

30.

31.

32.

33.

34.

35.

Permitted zone types shall be general zone, releasing zone and special
zone. Each output point (control module, panel circuit module) can
support a list of up to 10 zones including general zone, logic zone,
releasing zone and trouble zone. It shall be possible for output points to
be assigned to list general alarm. Non-Alarm or Supervisory points shall
not activate the general alarm zone.

1000 General Zones: The system shall support up to 1000 general purpose
software zones for linking inputs to outputs. When an input device
activates, any general zone programmed into that device's zone map will
be active and any output device that has an active general zone in its map
will be active. It shall also be possible to use general zone as arguments
in logic equations.

1000 Logic Equations: The system shall support up to 1000 logic equations
for AND, OR, NOT, ONLY1, ANYX, XZONE or RANGE operators that
allow conditional 1/0O linking. When any logic equation becomes true, all
output points mapped to the logic zone shall activate.

100 trouble equations per device: The system shall provide support for up
to 100 trouble equations for each device, which shall permit programming
parameters to be altered, based on specific fault conditions. If the trouble
equation becomes true, all output points mapped to the trouble zone shall
activate.

Control-By-Time: A time based logic function shall be available to delay an
action for a specific period of time based upon a logic input with tracking
feature. A latched version shall also be available. Another version of this
shall permit activation on specific days of the week or year with ability to
set and restore based on a 24 hour time schedule on any day of the week
or year.

Multiple agent releasing zones: The system shall support up to 10 releasing
zones to protect against 10 independent hazards. Releasing zones shall
provide up to three cross-zone and four abort options to satisfy any local
jurisdiction requirements.

Alarm Verification, by device, with timer and tally: The system shall provide
a user-defined global software timer function that can be set for a specific
detector. The timer function shall delay an alarm signal for a user-
specified time period and the control panel shall ignore the alarm
verification timer if another alarm is detected during the verification period.
It shall also be possible to set a maximum verification count between 0 and
20 with the "0" setting producing no alarm verification. When the counter
exceeds the threshold value entered, a trouble shall be generated to the
panel.

Secure/Access Operation: The system shall have the capability of
configuring input modules to monitor status of door contact or other
security type sensors. These input modules shall be able to be
commanded from the normally ‘Secure’ state to an ‘Access’ state. While in
the secure state, the module will transmit alarm conditions to the controller,
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which shall be annunciated on the LCD and LED displays. The modules
shall be placed into the Access state either through the LCD display or
through predefined operator keys. While in the Access state, all alarms
from the module will be shunted. Placing the module into the access state
shall cause a discrete LED associated with input point to flash, but no
other trouble or disable condition will be annunciated. Change from Secure
to Access and reverse shall be transmitted to the central monitoring station
on a per zone basis. Systems that cause or indicate a trouble or disable
condition are unacceptable.

E. Network Communication

1. The FACP shall be capable of communicating on Noti-Fire-Net over a Local
Area Network (LAN) or Wide Area Network (WAN) utilizing a peer-to-peer,
inherently regenerative communication format and protocol. The network
shall support communication speed up to 100 Mb and support up to 200
panels/nodes per network.

F.  Central Processing Unit

1. The Central Processing Unit shall contain and execute all control-by-event
(including Boolean functions including but not limited to AND, OR, NOT,
ANYX, and CROSSZONE) programs for specific action to be taken if an
alarm condition is detected by the system. Such control-by-event programs
shall be held in non-volatile programmable memory, and shall not be lost
with system primary and secondary power failure.

2. The Central Processing Unit shall also provide a real-time clock for time
annotation, to the second, of all system events. The time-of-day and date
shall not be lost if system primary and secondary power supplies fail.

3. The CPU shall be capable of being programmed on site without requiring
the use of any external programming equipment. Systems that require the
use of external programmers or change of EPROMSs are not acceptable.

4. The CPU shall provide an EIA-232 interface between the fire alarm control
panel and the UL Listed Electronic Data Processing (EDP) peripherals.

5. The CPU shall provide two EIA-485 ports for the serial connection to
annunciation and control subsystem components.

6. The EIA-232 serial output circuit shall be optically isolated to assure
protection from earth ground.

G. Display

1. The system display shall provide a 640-character backlit alphanumeric
Liquid Crystal Display (LCD). It shall also provide eleven Light-Emitting-
Diodes (LEDs) that indicate the status of the following system parameters:
AC POWER, FIRE ALARM, PREALARM, SECURITY, SUPERVISORY,
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SYSTEM TROUBLE, OTHER EVENT, SIGNALS SILENCED, POINT
DISABLED, CONTROLS ACTIVE, and CPU FAILURE.

2. The system display shall provide a keypad with control capability to
command all system functions, entry of any alphabetic or numeric
information, and field programming. Two different password levels with up
to ten (one Master and nine User) passwords shall be accessible through
the display interface assembly to prevent unauthorized system control or
programming.

H. Loop (Signaling Line Circuit) Control Module:

1. The Loop Control Module shall monitor and control a minimum of 318
intelligent addressable devices. This includes 159 intelligent detectors
(lonization, Photoelectric, or Thermal) and 159monitor or control modules.

2. The Loop Control Module shall contain its own microprocessor and shall be
capable of operating in a local/degrade mode (any addressable device
input shall be capable of activating any or all addressable device outputs)
in the unlikely event of a failure in the main CPU.

3. Each Loop shall be capable of operating as a NFPA Style 4 (Class B)
circuit. Fault isolation modules shall be installed between each
addressable SLC device per the manufacturers installation instructions.
Systems which cannot provide full loop loading in Style 7 configurations
are not acceptable.

4. The SLC interface board shall receive analog or digital information from all
intelligent detectors and shall process this information to determine
whether normal, alarm, or trouble conditions exist for that particular device.
Each SLC Loop shall be isolated and equipped to annunciate an Earth
Fault condition. The SLC interface board software shall include software
to automatically maintain the detector's desired sensitivity level by
adjusting for the effects of environmental factors, including the
accumulation of dust in each detector. The analog information may also be
used for automatic detector testing and the automatic determination of
detector maintenance requirements.

l. Digital Voice Command Center

1. The Digital Voice Command Center located with the FACP, shall contain all
equipment required for all audio control, emergency telephone system
control, signaling and supervisory functions. This shall include speaker
zone indication and control, telephone circuit indication and control, digital
voice units, microphone and main telephone handset.

2. Function: The Voice Command Center equipment shall perform the
following functions:

a. Operate as a supervised multi-channel emergency voice
communication system.
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Operate as a two-way emergency telephone system control center.
Audibly and visually annunciate the active or trouble condition of
every speaker circuit and emergency telephone circuit.

Audibly and visually annunciate any trouble condition for digital tone
and voice units required for normal operation of the system.

Provide all-call Emergency Paging activities through activation of a
single control switch.

As required, provide vectored paging control to specific audio zones
via dedicated control switches.

Provide a factory recorded "library" of voice messages and tones in
standard WAV. File format, which may be edited and saved on a PC
running a current Windows® operating system.

Provide a software utility capable of off-line programming for the
DVC operation and the audio message files. This utility shall support
the creation of new programs as well as editing and saving existing
program files. Uploading or downloading the DVC shall not inhibit
the emergency operation of other nodes on the fire alarm network.
Support an optional mode of operation with four analog audio
outputs capable of being used with UL 864 fire-listed analog audio
amplifiers and SLC controlled switching.

The Digital Voice Command shall be modular in construction, and
shall be capable of being field programmable without requiring the
return of any components to the manufacturer and without requiring
use of any external computers or other programming equipment.

The Digital Voice Command and associated equipment shall be
protected against unusually high voltage surges or line transients.

J.  Power Supply:

1. The Main Power Supply shall operate on 120/240 VAC, 50/60 Hz, and shall
provide all necessary power for the FACP.

2. The Main Power Supply shall provide the required power to the CPU using
a switching 24 VDC regulator and shall incorporate a battery charger for 24
hours of standby power using dual-rate charging techniques for fast battery
recharge.

3. The Main Power Supply shall provide a battery charger for 24 hours of
standby using dual-rate charging techniques for fast battery recharge. The
supply shall be capable of charging batteries ranging in capacity from 7-
200 amp-hours within a 48-hour period.

4. The Main Power Supply shall provide a very low frequency sweep earth
detect circuit, capable of detecting earth faults.

5. The Main Power Supply shall be power-limited per UL864 requirements.

6. The Main Power Supply shall communicate power supply, line voltage,
battery status and charger status to the local LCD display. Any abnormal
condition shall be annunicated and logged to the system alarm history log.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

Addressable Charger Power SupplyThe auxiliary addressable power supply
is a remote 24 VDC power supply used to power Notification Devices and
field devices that require regulated 24 VDC power.

The addressable power supply for the fire detection system shall provide up
to a minimum of 6.0 amps of 24 volt DC regulated power for Notification
Appliance Circuit (NAC) power or 10.0 amps of 24 volt DC general power.
The power supply shall have an additional 0.5 amp of 24 VDC auxiliary
power for use within the same cabinet as the power supply. It shall include
an integral charger designed to charge 12 - 200 amp hour batteries.

The addressable power supply shall provide four individually addressable
Notification Appliance Circuits that may be configured as Class "B"
circuits. All circuits shall be power-limited per UL 864 requirements.

The addressable power supply shall provide built-in synchronization for
certain Notification Appliances on each circuit without the need for
additional synchronization modules. The power supply's output circuits
shall be individually selected for synchronization. A single addressable
power supply shall be capable of supporting both synchronized and non-
synchronized Notification Devices at the same time.

The addressable power supply shall operate on 120 or 240 VAC, 50/60 Hz.

The interface to the power supply from the Fire Alarm Control Panel (FACP)
shall be via the Signaling Line Circuit (SLC) or other multiplexed means
Power supplies that do not use an intelligent interface are not suitable
substitutes. The required wiring from the FACP to the addressable power
supply shall be a single unshielded twisted pair wire.

The addressable power supply shall supervise for battery charging failure,
AC power loss, power brownout, battery failure, NAC loss, and optional
ground fault detection. In the event of a trouble condition, the addressable
power supply shall report the incident and the applicable address to the
FACP via the SLC.

The addressable power supply shall have an AC Power Loss Delay option.
If this option is utilized and the addressable power supply experiences an
AC power loss, reporting of the incident to the FACP will be delayed. A
delay time of zero, two, eight or sixteen hours shall be programmable.

The addressable power supply shall have an option for Canadian Trouble
Reporting and this option shall be programmable.

The addressable power supply mounts in either the FACP backbox or it's
own dedicated surface mounted backbox with cover.

Each of the power supply's four output circuits shall be programmed- for
Notification Appliance Circuit or General Purpose 24 VDC power. Any
output circuit shall be able to provide up to 2.5 amps of 24 VDC power.

The addressable power supply's output circuits shall be individually
supervised when they are selected to be either a Notification Appliance
Circuit when wired Class "B" or by the use of and end-of-line resistor.
When the power supply's output circuit is selected as General 24 VDC
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power, the circuit shall be individually supervised when an end-of-line relay
is used.

19. When selected for Notification Appliance Circuits, the output circuits shall be
individually programmable for Temporal.

20. When selected as a Notification Appliance Circuit, the output circuits of the
addressable power supply shall have the option to be coded by the use of
a universal zone coder.

21. The addressable power supply shall interface and synchronize with other
power supplies of the same type. The required wiring to interface multiple
addressable power supplies shall be a single unshielded, twisted pair wire.

22. An individual or multiple interfaced addressable power supplies shall have
the option to use an external charger for battery charging. Interfaced power
supplies shall have the option to share backup battery power.

K.  Audio Amplifiers

1. The Audio Amplifiers will provide Audio Power () for distribution to speaker
circuits.

2. Multiple audio amplifiers may be mounted in a single enclosure, either to
supply incremental audio power, or to function as an automatically
switched backup amplifier(s).

3. The audio amplifier shall include an integral power supply, and shall provide
built-in LED indicators for the following conditions:

Earth Fault on DAP A (Digital Audio Port A)
Earth Fault on DAP B (Digital Audio Port B)
Audio Amplifier Failure Detected Trouble

Active Alarm Bus input

Audio Detected on Aux Input A

Audio Detected on Aux Input B

Audio Detected on Firefighter's Telephone Riser
Receiving Audio from digital audio riser

Short circuit on speaker circuit 1

Short circuit on speaker circuit 2

Short circuit on speaker circuit 3

Short circuit on speaker circuit 4

Data Transmitted on DAP A

Data Received on DAP A

Data Transmitted on DAP B

Data Received on DAP B

Board failure

Active fiber optic media connection on port A (fiber optic media
applications)

Active fiber optic media connection on port B (fiber optic media
applications)
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9.

t. Power supply Earth Fault

Power supply 5V present

v. Power supply conditions - Brownout, High Battery, Low Battery,
Charger Trouble

c

The audio amplifier shall provide the following built-in controls:

Amplifier Address Selection Switches

Signal Silence of communication loss annunciation Reset
Level adjustment for background music

Enable/Disable for Earth Fault detection on DAP A
Enable/Disable for Earth Fault detection on DAP A
Switch for 2-wire/4-wire FFT riser

000 CToO

Adjustment of the correct audio level for the amplifier shall not require any
special tools or test equipment.

Includes audio input and amplified output supervision, back up input, and
automatic switch over function, (if primary amplifier should fail).

System shall be capable of backing up digital amplifiers.

One-to-one backup shall be provided by either a plug-in amplifier card or a
designated backup amplifier of identical model as the primary amplifier.

One designated backup amplifier shall be capable of backing up multiple
primary amplifiers mounted in the same or adjacent cabinets.

10. Multi-channel operation from a single amplifier shall be supported by the

addition of an optional plug-in amplifier card.

L. Audio Message Generator (Prerecorded Voice)/Speaker Control:

1. Each initiating zone or intelligent device shall interface with an emergency
voice communication system capable of transmitting a prerecorded voice
message to all speakers in the building.

2. Actuation of any alarm initiating device shall cause a prerecorded message
to sound over the speakers. The message shall be repeated four (4) times.
Pre- and post-message tones shall be supported.

3. A built-in microphone shall be provided to allow paging through speaker
circuits.

4. System paging from emergency telephone circuits shall be supported.

5. The audio message generator shall have the following indicators and
controls to allow for proper operator understanding and control:

a. Lamp Test
b.  Trouble
c. Off-Line Trouble
d. Microphone Trouble
e. Phone Trouble
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f. Busy/Wait
g. Page Inhibited
h. Pre/Post Announcement Tone

M. Controls with associated LED Indicators:
1. Speaker Switches/Indicators

a. The speaker circuit control switches/indicators shall include visual
indication of active and trouble status for each speaker circuit in the
system.

b.  The speaker circuit control panel shall include switches to manually
activate or deactivate each speaker circuit in the system.

2. Emergency Two-Way Telephone Control Switches/Indicators

a. The emergency telephone circuit control panel shall include visual
indication of active and trouble status for each telephone circuit in
the system.

b.  The telephone circuit control panel shall include switches to manually
activate or deactivate each telephone circuit in the system.

N. Remote Transmissions:

RN

Provide local energy or polarity reversal or trip circuits as required.

2. The system shall be capable of operating a polarity reversal or local energy
or fire alarm transmitter for automatically transmitting fire information to the
fire department.

3. Provide capability and equipment for transmission of zone alarm and trouble
signals to remote operator's terminals, system printers and annunciators.

4. Transmitters shall be compatible with the systems and equipment they are

connected to such as timing, operation and other required featur

O. Field Programming

1.  The system shall be programmable, configurable and expandable in the
field without the need for special tools, laptop computers, or other
electronic interface equipment. There shall be no firmware changes
required to field modify the system time, point information, equations, or
annunciator programming/information.

2. All field defined programs shall be stored in non-volatile memory.Two levels
of password protection shall be provided in addition to a key-lock cabinet.
One level shall be used for status level changes such as point/zone
disable or manual on/off commands (Building Manager). A second (higher-
level) shall be used for actual change of the life safety program (installer).
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These passwords shall be five (5) digits at a minimum. Upon entry of an
invalid password for the third time within a one minute time period an
encrypted number shall be displayed. This number can be used as a
reference for determining a forgotten password. .

3. The system programming shall be "backed" up via an upload/download
program, and stored on compatible removable media. A system back-up
disk shall be completed and given in duplicate to the building owner and/or
operator upon completion of the final inspection. The program that
performs this function shall be "non-proprietary"”, in that, it shall be possible
to forward it to the building owner/operator upon his or her request.

4. The installer's field programming and hardware shall be functionally tested
on a computer against known parameters/norms which are established by
the FACP manufacturer. A software program shall test Input-to-Output
correlations, device Type ID associations, point associations, time
equations, etc. This test shall be performed on an IBM-compatible PC with
a verification software package. A report shall be generated of the test
results and two copies turned in to the engineer(s) on record.

P.  Specific System Operations

1. Smoke Detector Sensitivity Adjust: A means shall be provided for adjusting
the sensitivity of any or all addressable intelligent detectors in the system
from the system keypad. Sensitivity range shall be within the allowed UL
window and have a minimum of 9 levels.

2. Alarm Verification: Each of the intelligent addressable smoke detectors in
the system may be independently selected and enabled to be an alarm
verified detector. The alarm verification delay shall be programmable from
0 to 60 seconds and each detector shall be able to be selected for
verification. The FACP shall keep a count of the number of times that each
detector has entered the verification cycle. These counters may be
displayed and reset by the proper operator commands.

Q. System Point Operations:

1. Any addressable device in the system shall have the capability to be
enabled or disabled through the system keypad or video terminal.

2. System output points shall be capable of being turned on or off from the
system keypad or the video terminal.

3. Point Read: The system shall be able to display the following point status
diagnostic functions without the need for peripheral equipment. Each point
shall be annunciated for the parameters listed:

a. Device Status.
b. Device Type.
C. Custom Device Label.
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d. Software Zone Label.

e. Device Zone Assignments.
f. Analog Detector Sensitivity.
g. All Program Parameters.

4. System History Recording and Reporting: The fire alarm control panel shall
contain a history buffer that will be capable of storing up to 4000 system
events. Each of these events will be stored, with time and date stamp, until
an operator requests that the contents be either displayed or printed. The
contents of the history buffer may be manually reviewed; one event at a
time, and the actual number of activations may also be displayed and or
printed. History events shall include all alarms, troubles, operator actions,
and programming entries.

5. The history buffer shall use non-volatile memory. Systems which use
volatile memory for history storage are not acceptable.

6. Automatic Detector Maintenance Alert: The fire alarm control panel shall
automatically interrogate each intelligent system detector and shall analyze
the detector responses over a period of time.

7. If any intelligent detector in the system responds with a reading that is below
or above normal limits, then the system will enter the trouble mode, and
the particular Intelligent Detector will be annunciated on the system
display, and printed on the optional system printer. This feature shall in no
way inhibit the receipt of alarm conditions in the system, nor shall it require
any special hardware, special tools or computer expertise to perform.

8. The system shall include the ability (programmable) to indicate a "pre-
alarm" condition. This will be used to alert maintenance personal when a
detector is at 80% of its alarm threshold in a 60 second period.

W. System Maintenance Analysis and Reporting

1. The system shall automatically track NFPA 72 installation and testing re-
quirements for all addressable devices to ensure that every device is func-
tionally tested upon installation and then periodically as required by the
Code.

2. If after twelve months any device has not been functionally tested a led
shall illuminate on the CPU or Network annunciator indicating the device
that needs testing.

3. The system shall automatically track device testing to ensure that a visual
inspection is performed at least semi-annually.

4. If after six months a device has not been indicated as "visually inspected"
a led shall illuminate on the CPU or Network annunciator indicating the
device that needs testing.

5. A hand-held IR tool may be used to interact with each SLC device to indi-
cate that a visual inspection has been performed. The IR device will ex-
plicitly identify the device by loop and address to ensure the correct visual
inspection has been performed.
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6. A comprehensive report shall be available from the laptop programmer
which shows a predictive report of all devices that have upcoming testing
requirements. These reports shall be configurable as either 30, 60 or 90
day predictive, current status, and "all database."

7. Systems that do not automatically track the individual testing requirements
of the field devices will not be accepted.

2.3 SYSTEM COMPONENTS:

A. Fixed Emergency Telephone Handset

1. The telephone cabinet shall be painted red and clearly labeled emergency
telephone. The cabinets shall be located where shown on drawings.

2. The handset cradle shall have a switch connection such that lifting the
handset off of the cradle shall send a signal to the fire command center
which shall audibly and visually indicate its on-line (off-hook) condition.

3. The two-way emergency telephone system shall support a maximum of
seven (7) handsets on line (off hook) without degradation of the signal.

B. Universal Digital Alarm Communicator Transmitter (UDACT). The UDACT is an
interface for communicating digital information between a fire alarm control
panel and an UL-Listed central station.

1. The UDACT shall be compact in size, mounting in a standard module
position of the fire alarm control cabinet. Optionally, the UDACT shall have
the ability for remote mounting, up to 6,000 feet from the fire alarm control
panel. The wire connections between the UDACT and the control panel
shall be supervised with one pair for power and one pair for multiplexed
communication of overall system status. Systems that utilize relay contact
closures are not acceptable.

2. The UDACT shall include connections for dual telephone lines (with voltage
detect), per UL/NFPA/FCC requirements. It shall include the ability for split
reporting of panel events up to two different telephone numbers.

3. The UDACT shall be capable of transmitting events in 4+2, SIA, and
Contact ID.

4. Communication shall include vital system status such as:

Independent Zone (Alarm, trouble, non-alarm, supervisory)
Independent Addressable Device Status

AC (Mains) Power Loss

Low Battery and Earth Fault

System Off Normal

12 and 24 Hour Test Signal

"0 00T
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g. Abnormal Test Signal (per UL requirements)
h.  EIA-485 Communications Failure
i. Phone Line Failure

5. The UDACT shall support independent zone/point reporting when used in
the Contact ID format. In this format the UDACT shall support transmission
of up to 3,064 points. This enables the central station to have exact details
concerning the origin of the fire or response emergency.

6. The UDACT shall be capable of being programmed with the same
programming utility as the host FACP, and saved, edited and uploaded
and downloaded using the utility. UDACT shall be capable of being
programmed online or offline. The programming utility shall also support
upgrading UDACT operating firmware.

7. The UDACT shall be capable of generating Central Station reports providing
detailed programming information for each point along with the central
station point address.

8. An IP or IP/GSM Communicator option shall be available to interface to the
UDACT and be capable of transmitting signals over the internet/intranet or
Cellular (GSM) network to a compatible receiver.

C. Field Wiring Terminal Blocks

1. For ease of service all panel I/0 wiring terminal blocks shall be removable,
plug-in types and have sufficient capacity for #18 to #12 AWG wire.
Terminal blocks that are permanently fixed are not acceptable.

D. Printer

1. The printer shall provide hard-copy printout of all changes in status of the
system and shall time-stamp such printouts with the current time-of-day
and date. The printer shall be standard carriage with 80-characters per line
and shall use standard pin-feed paper. The printer shall be enclosed in a
separate cabinet suitable for placement on a desktop or table. The printer
shall communicate with the control panel using an interface complying with
Electrical Industries Association standard EIA-232D. Power to the printer
shall be 120 VAC @ 60 Hz.

2. The system shall have a strip printer capable of being mounted directly in
the main FACP enclosure. Alarms shall be printed in easy-to-read RED,
other messages, such as a trouble, shall be printed in BLACK. This printer
shall receive power from the system power supply and shall operate via
battery back-up if AC mains are lost. The strip printer shall be UL 864
listed.

3. The system shall have a strip printer capable of being mounted directly in
the main FACP enclosure. Alarms shall be printed in easy-to-read RED,
other messages, such as a trouble, shall be printed in BLACK. This printer
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2.5

shall receive power from the system power supply and shall operate via
battery back-up if AC mains are lost. The strip printer shall be UL 864
listed.

SYSTEM COMPONENTS - ADDRESSABLE DEVICES

Addressable Devices — General

1.

9.

Addressable devices shall provide an address-setting means using rotary
decimal switches. Addressable devices that require the address be
programmed using a programming utility are not an allowable substitute.

Addressable devices shall use simple to install and maintain decade,
decimal address switches. Devices shall be capable of being set to an
address in a range of 001 to 159.

Addressable devices, which use a binary-coded address setting method,
such as a DIP-switch, are not an allowable substitute. Addressable devices
that require the address be programmed using a special tool or
programming utility are not an allowable substitute.

Addressable devices, which use a binary-coded address setting method,
such as a DIP-switch, are not an allowable substitute. Addressable devices
that require the address be programmed using a special tool or
programming utility are not an allowable substitute.

Detectors shall be intelligent (analog) and addressable, and shall connect
with two wires to the fire alarm control panel Signaling Line Circuits.

Addressable smoke and thermal detectors shall provide dual alarm and
power/polling LEDs. Both LEDs shall flash green under normal conditions,
indicating that the detector is operational and in regular communication
with the control panel, and both LEDs shall be placed into steady red
illumination by the control panel, indicating that an alarm condition has
been detected. If required, the LED flash shall have the ability to be
removed from the system program. An output connection shall also be
provided in the base to connect an external remote alarm LED.

The fire alarm control panel shall permit detector sensitivity adjustment
through field programming of the system. The panel on a time-of-day basis
shall automatically adjust sensitivity.

Using software in the FACP, detectors shall automatically compensate for
dust accumulation and other slow environmental changes that may affect
their performance. The detectors shall be listed by UL as meeting the
calibrated sensitivity test requirements of NFPA Standard 72.

The detectors shall be ceiling-mount and shall include a separate twist-lock
base with tamper proof feature.

10. Detectors shall also store an internal identifying type code that the control

panel shall use to identify the type of device (ION, PHOTO, THERMAL).
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11. Detectors will operate in an analog fashion, where the detector simply
measures its designed environment variable and transmits an analog value
to the FACP based on real-time measured values. The FACP software, not
the detector, shall make the alarm/normal decision, thereby allowing the
sensitivity of each detector to be set in the FACP program and allowing the
system operator to view the current analog value of each detector.

12. Addressable devices shall store an internal identifying code that the control
panel shall use to identify the type of device.

13. A magnetic test switch shall be provided to test detectors and modules.
Detectors shall report an indication of an analog value reaching 100% of
the alarm threshold.

14. Addressable modules shall mount in a 4-inch square (101.6 mm square), 2-
1/8 inch (54 mm) deep electrical box. An optional surface mount Lexan
enclosure shall be available.

B. Addressable Manual Fire Alarm Box (manual station)

1. Addressable manual fire alarm boxes shall, on command from the control
panel, send data to the panel representing the state of the manual switch
and the addressable communication module status. They shall use a key
operated test-reset lock, and shall be designed so that after actual
emergency operation, they cannot be restored to normal use except by the
use of a key.

2. All operated stations shall have a positive, visual indication of operation and
utilize a key type reset.

3. Manual fire alarm boxes shall be constructed of Lexan with clearly visible
operating instructions provided on the cover. The word FIRE shall appear
on the front of the stations in raised letters, 1.75 inches (44 mm) or larger.

C. Intelligent Photoelectric Smoke Detector: The intelligent photoelectric smoke
detector shall use the photoelectric (light-scattering) principal to measure
smoke density and shall, on command from the control panel, send data to the
panel representing the analog level of smoke density.

D. Intelligent Thermal Detectors: The intelligent thermal detectors shall be rated at
135 degrees Fahrenheit (58 degrees Celsius) and have a rate-of-rise element
rated at 15 degrees F (9.4 degrees C) per minute. A high heat thermal detector
rated at 190 degrees Fahrenheit shall also be available. The thermal detectors
shall connect via two wires to the fire alarm control panel signaling line circuit.

E. Intelligent Duct Smoke Detector: The smoke detector housing shall
accommodate an intelligent photoelectric detector that provides continuous
analog monitoring and alarm verification from the panel. When sufficient smoke
is sensed, an alarm signal is initiated at the FACP, and appropriate action taken
to change over air handling systems to help prevent the rapid distribution of
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toxic smoke and fire gases throughout the areas served by the duct system.
The Intelligent Duct Smoke Detector shall support the installation of
addressable Photoelectric detector capable or being tested remotely.

F. Addressable Dry Contact Monitor Module

1. Addressable monitor modules shall be provided to connect one supervised
IDC zone of conventional alarm initiating devices (any N.O. dry contact
device) to one of the fire alarm control panel SLCs.

2. The IDC zone shall be suitable for Style B/Class B operation. An LED shall
be provided that shall flash under normal conditions, indicating that the
monitor module is operational and in regular communication with the
control panel.

3. For difficult to reach areas, the monitor module shall be available in a
miniature package and shall be no larger than 2-3/4 inch (70 mm) x 1-1/4
inch (31.7 mm) x 1/2 inch (12.7 mm). This version need not include Style D
or an LED.

4. For multiple dry contact monitoring a module shall be available that provides
10 Style B or 5 Style D input circuits.

G. Addressable Control Module

1. Addressable control modules shall be provided to supervise and control the
operation of one conventional circuit of compatible Notification Appliances,
24 VVDC powered, polarized audio/visual notification appliances.

2. The control module NAC may be wired for Style Y (Class B) with a current
rating of and 3 Amps for Style Y;

3. Audio/visual power shall be provided by a separate supervised circuit from
the main fire alarm control panel or from a supervised UL listed remote

supply.
H. Addressable Relay Module:

1. Addressable Relay Modules shall be available for HYAC control and other
network building functions.

2. The module shall provide two form C relays rated at up to 3 Amps resistive
and up to 2.0 Amps inductive.

3. The relay coil shall be magnetically latched to reduce wiring connection
requirements, and to insure that 100% of all auxiliary devices energize at
the same time on the same pair of wires;

4. For multiple relay control a module shall be available that provides 6
programmable Form-C relays.

Isolator Module: Isolator modules shall be provided to automatically isolate
wire-to-wire short circuits on an SLC Class B branch. The isolator module shall
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limit the number of modules or detectors that may be rendered inoperative by a
short circuit fault on the SLC loop segment or branch. At least one isolator
module shall be provided for each floor or protected zone of the building.

1.

If a wire-to-wire short occurs, the isolator module shall automatically open-
circuit (disconnect) the SLC. When the short circuit condition is corrected,
the isolator module shall automatically reconnect the isolated section.

The isolator module shall not require address-setting, and its operations
shall be totally automatic. It shall not be necessary to replace or reset an
isolator module after its normal operation.

The isolator module shall provide a single LED that shall flash to indicate
that the isolator is operational and shall illuminate steadily to indicate that a
short circuit condition has been detected and isolated.

Serially Connected Annunciator Requirements

1.

The annunciator shall communicate to the fire alarm control panel via an
EIA 485 (multi-drop) two-wire communications loop. The system shall
support two 6,000 ft. EIA-485 wire runs. Up to 32 annunciators, each
configured up to 96 points, may be connected to the connection, for a
system capacity of 3,072 points of annunciation.

An EIA-485 repeater shall be available to extend the EIA-485 wire distance
in 3,000 ft. increments. The repeater shall be UL864 approved.

Each annunciator shall provide up to 96 alarm and 97 trouble indications
using a long-life programmable color LED's. Up to 96 control switches shall
also be available for the control of Fire Alarm Control Panel functions. The
annunciator will also have an "ON-LINE" LED, local piezo sounder, local
acknowledge and lamp test switch, and custom zone/function identification
labels.

The annunciator may be field configured to operate as a "Fan Control
Annunciator". When configured as "Fan Control," the annunciator may be
used to manually control fan or damper operation and can be set to
override automatic commands to all fans/dampers programmed to the
annunciator.

Annunciator switches may be programmed for System control such as,
Global Acknowledge, Global Signal Silence, Global System Reset, and
on/off control of any control point in the system.

An optional module shall be available to utilize annunciator points to drive
EIA-485 driven relays. This shall extend the system point capacity by
3,072 remote contacts.

The LED annunciator shall offer an interface to a graphic style annunciator
and provide each of the features listed above.
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K. Speakers

1. The speaker shall be listed to UL 1480 for Fire Protective Signaling
Systems. It shall be a dual-voltage transformer speaker capable of
operation at 25.0 or 70.7 nominal Vrms. The speaker shall have a
frequency range of 400 to 4,000 Hz and shall have an operating
temperature between 32°F and 120°F. It shall mountto a 4 x 4 x 2 1/8-inch
back box.

2. A universal mounting plate shall be used for mounting ceiling and wall
speaker products. The notification appliance circuit and amplifier wiring
shall terminate at the universal mounting plate.

3. Speakers shall be plug-in and shall have the ability to check wiring
continuity via a shorting spring on the universal mounting plate. The
shorting spring shall also provide tamper resistance via an open circuit if
the device is removed. Speaker design shall isolate speaker components
to reduce ground fault incidents.

4. The speaker shall have power taps (from 4 watt to 2 watts) and voltage that
are selected by rotary switches. All models shall have a maximum sound
output of 86 dB at 10 feet and shall incorporate an open back construction.

5. All notification appliances shall be backward compatible.
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L. Speaker Strobes

1. The speaker strobe shall be listed to UL 1971 and UL 1480 and be
approved for fire protective signaling systems. It shall be a dual-voltage
transformer speaker strobe capable of operation at 25.0 or 70.7 nominal
Vrms. The speaker shall have a frequency range of 400 to 4,000 Hz and
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shall have an operating temperature between 32°F and 120°F. It shall
mount to a 4 x 4 x 2 1/8-inch back box.

2. A universal mounting plate shall be used for mounting ceiling and wall
speaker strobe products. The notification appliance circuit and amplifier
wiring shall terminate at the universal mounting plate.

3. Speaker strobes shall be plug-in and shall have the ability to check wiring
continuity via a shorting spring on the universal mounting plate. The
shorting spring shall also provide tamper resistance via an open circuit if
the device is removed. Speaker strobe design shall isolate speaker
components to reduce ground fault incidents.

4. The speaker strobe shall have power taps (from %2 watt to 2 watts) and
voltage that are selected by rotary switches. All models shall have a
maximum sound output of 86 dB at 10 feet and shall incorporate an open
back construction. The strobe shall consist of a xenon flash tube with
associated lens/reflector system and operate on either 12V or 24V. The
strobe shall also feature selectable candela output, providing options for 15
or 15/75 candela when operating on 12V and 15, 15/75, 30, 75, 110, or
115 when operating on 24V. The strobe shall comply with NFPA 72 and
the Americans with Disabilities Act requirement for visible signaling
appliances, flashing at 1 Hz over the strobe’s entire operating voltage

range.
5. All notification appliances shall be backward compatible.
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6. Strobe lights shall meet the requirements of the ADA, UL Standard 1971and
be fully synchronized.
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PART 3 - EXECUTION

3.1.

3.2.

@ m m O

INSTALLATION:

Installation shall be in accordance with the NEC, NFPA 72, local and state
codes, as shown on the drawings, and as recommended by the major
equipment manufacturer.

All conduit, junction boxes, conduit supports and hangers shall be concealed in
finished areas and may be exposed in unfinished areas. Smoke detectors shall
not be installed prior to the system programming and test period. If construction
is ongoing during this period, measures shall be taken to protect smoke
detectors from contamination and physical damage.

All fire detection and alarm system devices, control panels and remote
annunciators shall be flush mounted when located in finished areas and may be
surface mounted when located in unfinished areas.

Manual fire alarm boxes shall be suitable for surface mounting or semi-flush
mounting as shown on the plans, and shall be installed not less than 42 inches
(1067 mm), nor more than 48 inches (122 mm) above the finished floor.

TEST:

The service of a competent, factory-trained engineer or technician authorized
by the manufacturer of the fire alarm equipment shall be provided to technically
supervise and participate during all of the adjustments and tests for the system.
All testing shall be in accordance with NFPA 72.

Final testing shall be coordinated with the district and Sonitrol monitoring
company.

Before energizing the cables and wires, check for correct connections and test
for short circuits, ground faults, continuity, and insulation.

Close each sprinkler system flow valve and verify proper supervisory alarm at
the FACP.

Verify activation of all waterflow switches.
Open initiating device circuits and verify that the trouble signal actuates.
Open and short signaling line circuits and verify that the trouble signal actuates.

Open and short notification appliance circuits and verify that trouble signal
actuates.
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H. Ground all circuits and verify response of trouble signals.

l. Check presence and audibility of tone at all alarm notification devices.

J.  Check installation, supervision, and operation of all intelligent smoke detectors
using the walk test.

K. Each of the alarm conditions that the system is required to detect should be
introduced on the system. Verify the proper receipt and the proper processing
of the signal at the FACP and the correct activation of the control points.

L.  When the system is equipped with optional features, the manufacturer's manual
shall be consulted to determine the proper testing procedures. This is intended
to address such items as verifying controls performed by individually addressed
or grouped devices, sensitivity monitoring, verification functionality and similar.

3.3. FINAL INSPECTION:

A. At the final inspection, a factory-trained representative of the manufacturer of
the major equipment shall demonstrate that the system functions properly in
every respect.

3.4. INSTRUCTION

A. Instruction shall be provided as required for operating the system. Hands-on
demonstrations of the operation of all system components and the entire
system including program changes and functions shall be provided.

B. The contractor and/or the systems manufacturer's representatives shall provide
a typewritten "Sequence of Operation."

END OF SECTION
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