ELECTRICAL SPECIFICATIONS

(continued)
2.07 TRANSFORMERS
A. Transformers shall be indoor type, self cooled, 480V, three—phase, dual winding,
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fully enclosed, ventilated, general purpose dry type, 480 volt primary, 120/208 volt
secondary, 60 hertz, equipped with two 2 1/2% full capacity taps above and below
rated voltage and shall be of the KVA rating shown on the drawings.

Transformers shall have copper or aluminum windings Class 'H’ insulation group, with
temperature rise, when operated continuously at full load and rated frequency, not
exceeding 150 degree C. rise over 40 degree C. ambient, unless mentioned otherwise
on the one line diagram.

Transformer shall have a minimum of 10% overload capacity at rated voltage and
shall have a 10 KV BIL rating.

Sound level at any load shall not exceed 45 dB when tested in a room with ambient
sound level not exceeding 24 dB. Ecessively noisy transformers shall be replaced with
new at the expense of the contractor.

Transformer impedance shall not be less than 4% nor greater than 5%. Transformers
shall conform to NEMA TRI-1974, NEC 450—-21 and all applicable state and local
codes.

Transformer shall not contain any PCB’s (Polychlorinated Biphenyls).

Transformer size shall fit space allocated per Drawings.

Manufacturer shall be GE, Siemens, Cutler Hammer, or Square D

Electrical Contractor shall provide transformer as indicated on the plans

PANELBOARDS

Ratings: See panel schedules.

Finish: All painted steel work shall be treated with a primer coat and finish coat of
the manufacturer’s standard gray color or ANSI 61.

Electrical Contractor shall provide all panelboards as indicated on the plans.

Panelboards shall be keyed alike, and arrangened to fit in the space

indicated on the plans

Bussing

1. Bussing shall be rectangular cross section full length tin plated

2. Each panelboard shall be equipped with a ground bus secured to the interior of
the enclosure. The bus shall be equal to the panelboard neutral bus and shall
have a seperate lug for each ground conductor. Not more than one conductor
shall be installed per lug.

3. Each isolated ground panelboard shall be equipped with a isolated ground bus

secured to the interior of panelboard with a separate isolated ground wire
(sized per the NEC) run back to the grounding electrode

Manufacturer shall be GE, Siemens, Cutler Hammer, or Square D

Prior to ordering, the Electrical Contractor shall confirm with the serving Utility and the
Landlord, the available fault current level at the tenant disconnect. Tenant panelboards
shall be ordered with an AIC rating greater than the available fault current level. If
contractor does not confirm fault current level, equipment fully rated at 65k AIC minimum
shall be required.

PROTECTIVE DEVICES

Circuit Breakers: Molded case, bolt—on, thermal magnetic type, 40 degrees C.
ambient temperature compensated, fixed mounting, with quick—make and quick—break
switching mechanism mechanically trip—free from the operating handle.

Ratings: Refer to drawings and panel schedules for trip frame and poles

required. Equipment shall be fully rated based on available fault current level.

Manual motor starters: Fractional H.P. 1 phase motors shall be protected by
thermal O.L. relay integral with the disconnect: 'Motor—Minder”, or equal.

ELECTRICAL SUPPORTING DEVICES

Conduit Straps: Hot—dip galvanized, cast malleable iron, one hole type strap

with cast clamp—backs and spacers as required. 0.Z./Gedney #14—50G strap and
#141G spacer, Refcor #231 strap and #131 spacer, or equal.

Construction Channel: 1-1/2 inch by 1-1/2 inch 12 gauge galvanized steel channel
with 17/32 inch diameter bolt holes, 1-1/2 inches on center, in base of the channel.
Kindorf 905 series, Unistrut P—1000—HS, or equal.

Fasteners (General): Wood screws for fastening to wood. Machine screws for
fastening to steel. Toggle bolts for fastening to hollow concrete block, gypsum
board or plaster wall. Expansion anchors for attachments to pre—poured concrete.

IDENTIFYING DEVICES

Panelboard Directories: Shall be typewritten, arranged in numerical order and

shall show the number of the circuit is indicated. The room numbers used shall be
verified with the Owner and shall not necessarily be those used in the drawings.
Mount directories in a 6" x 8" metal frame under plexiglass inside each
panelboard.

Wire & Terminal Markers: Self—adhering, pre—printed vinyl with self—laminating wrap
ground strip Brady B191 series, Thomas & Betts WSI series, or equal.

PLYWOOD BACKBOARDS

Where indicated for telephone or communication system terminals, or for motor

control or other equipment assembles, provide backboards of size indicated.

1. Use Douglas Fir plywood, exterior grade with "B’ face, prime and finished
painted.

2. Unless otherwise indicated, provide 3/4 inch thick plywood.

3. Al plywood shall be fire resistant.

GROUNDING

Enclosures of equipment, raceways, and fixtures shall be permanently and

effectively grounded. Provide code—sized, (unless otherwise indicated) copper,

insulated green equipment ground with all branch and feeder circuit runs. Equipment

ground shall originate at panelboard ground bus and shall be bonded to all

switch and receptacle boxes and electrical equipment enclosures.

Building services shall be grounded to building steel and to cold metallic water piping.

Isolated ground conductors shall terminate on isolated ground bus
and receptacle isolated ground lugs only.

LIGHTING CONTROL SYSTEM
Provide a complete installation of the owner furnished lighting control system.
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EXECUTION
CONDUIT AND RACEWAY APPLICATIONS

Rigid Steel Conduit: For all exposed and U/G conduit exposed to mechanical damage.
Minimum size is 3/4”.

Electrical Metallic Tubing (EMT): Interior power and lighting branch circuits

where run concealed above suspended ceiling, in stud walls, furred spaces, and

where not exposed to mechanical damage, or above 6 from floor.

Flexible Metallic Conduit: In dry locations connection to transformers,
(6’ MAX.), vibrating equipment (24 MAX.), and to recessed lighting fixtures.

Liquid—Tight Flexible Metallic Conduit: In damp and wet locations for
connection to all pump motors, solenoid valves, HVAC equipment and similar
devices shall be made using liquidtight flexible metallic conduit. Provide
separate ground wire independent of conduit, run inside conduit and bonded at
both ends to enclosures. Maximum length of 24 inches.

CONDUIT INSTALLATION
General

1. Conduit system shall be concealed unless exposed work is clearly called for on
drawings.

2. Conduits shall be tightly covered and well protected during construction using
metallic bushings and bushing "pennies” to seal open ends.

3. In all empty conduits or ducts, install a 200—pound tensile strength polyethylene
pulling rope.

4, Conduit systems shall be electrically continuous throughout. Install code size,
insulated, copper, green grounding conductor in all conduit runs pulled with phase
and netural conductors.

Layout

1. Locations of conduit runs shall be planned in advance of the installation and
coordinated with the ductwork, plumbing, ceiling and wall construction in the same
areas and shall not unnecessarily cross other conduits or pipe, nor prevent
removal of ceiling or tiles or panels, nor block access to mechanical or electrical
equipment.

2. Where practical, install conduits in groups, in parallel, for vertical and horizontal runs
and at elevations that avoid unnecessary offsets.

3. Exposed conduit shall be run parallel or at right angles to the centerlines of
columns and beams.

4, Conduits shall not be placed closer than 12 inches from a parallel hot water or
steam line or 3 inches from such lines crossing perpendicular to the runs.

5. At flush floor receptacle locations, associated conduit (1/2°C. required) shall be run
within wood flooring plywood underlayment. Coordinate layout with flooring
contractor prior to underlayment install to accommodate conduit cut—outs in plywood.
Conduit layout shall not be parallel with wood floor planks scheduled for install
on top of underlayment. Maintain minimum 30 degree angle from parallel.

Supports

1. Al raceway systems shall be secured to the building structures using specified
fasteners, clamps and hangers spaced according to code requirements.

2. Support single runs of conduit using one hole pipe straps. Where run horizontally
on walls in damp or wet location, install “clamp—backs” to space conduit off the
surface.

3. Multiple conduit runs shall be supported using “trapeze” hangers fabricated
from specified construction channel, mounted to 3/8 inch diameter, threaded steel
rods secured to building structures., Fasten conduit to construction channel with
standard one hole pipe clamps or the equivalent.

Termination and Joints

1. Raceways shall be joined using specified coupling or transition couplings where
dissimilar raceway systems are joined.

2. Conduits shall be securely fastened to cabinets, boxes and gutters using two
locknuts and an insulating bushing or specified insulated connectors. Install
grounding bushings or bonding jumpers on all conduits terminating at concentric
knockouts.

3. Conduit terminations exposed at weatherproof enclosures and cast outlet boxes
shall be made watertight using specified connectors and hubs.

4. Install expansion couplings where any conduit crosses a building separation or
expansion joint.

Penetrations

1. Al floor penetrations shall be sealed water—tight. Maintain fire rating as
required.

2. Fire—safe all rated wall penetrations using 3M listed fire—safing sealants and
assemblies.

CABLE AND WIRE INSTALLATION
General

1. Conductors shall not be installed in conduit until all work of any nature that may
cause damage is completed. Care shall be taken in pulling conductors that insulation
is not damaged. U.L. approved non—petroleum base and insulating type pulling
compound shall be used as needed.

2. All cables shall be installed and tested in accordance with manufacturer’'s
requirements and warranty.

Splicing and Terminating

1. All aspects of splicing and terminating shall be in accordance with cable
manufacturer’s published procedures.

2. Make up all splices in outlet boxes with connectors as specified herein with
separate tails of correct color to be made up to splice. Provide at least six (6)
inches of tails packed in box after splice is made up.

3. All wire and cable in panels, terminal cabinets and equipment enclosures shall be
bundled and clamped.

MC Cable Installation MAX 6’0"

1. Install cable in accordance with manufacturer’s instructions and in strict
accordance with NFPA 70, Article 334

2. Use solid conductor for branch circuits 12 AWG and smaller

3. Bend cable per NEC, Article 334

4. Grounding: All cable shall contain a green wire ground.

serve as the only grounding means
5. Suspension:
1. Cable shall be strapped tight to underside of decking where practical.
2. Cable shall have independent suspension and shall not be tied to ceiling
grid suspension system, plumbing piping, or sprinkler pipin?.
. Cable shall be grouped separately from low voltage cable systems.
4. Sugror‘t cable every 6 feet, maximum.
5. Cable shall be strapped every 6 —0, at each turn, and within 12 inches of all
éunction boxes using cable straps, not ties.
. Bundling: Install no more than 4 cables together in a single bundle

The jacket shall not

6. Routing:
1. Bending radius shall be approximately 12 times the external diameter of the
metal sheath.
2. Routing of the cable shall follow the orthogonal grid of the building structural
elements of the building, such as beams and purlins.

3. Cable in ceilings shall run as tight to structure as possible, and in no case

han 12 inches above accessible ceilings.

(with the exceﬁtion of drops) less
all not be used in final homerun connection to the branch

4. MC cable s
circuit panel

6. Isolated ground circuits and normal ground circuits shall be run in separate cables.

7. Cable shall be installed using bushings or bushed fittings.

3.04 INSTALLATION OF BOXES AND WIRING SERVICES

A.

General

1. All outlets shall finish FLUSH with wall finishes and ceiling, except where

exposed work is called for. There shall be no gap between box and wall or ceiling

material. Any opening between box and wall or ceiling shall be caulked airtight.

2. Install raised device covers on all outlet boxes as required to finish flush with
surface. Covers shall be of a depth to suit the wall or ceiling finish.

3. Leave no unused openings in any box. Install close—up plugs as required to seal
openings.

4. Exposed outlet boxes and boxes in damp and wet locations shall be cast metal
with gasketed cast metal cover plates.

Boxes Layout

1. Outlet boxes shall be installed at the locations and elevations shown on the
drawings or specified herein. Make adjustments to locations as required by
structural conditions and to suit coordination requirements of other trades.

2. Outlet boxes in stud wall and partitions shall not be mounted back—to—back nor
shall through—wall boxes be permitted.

3. Where installation is within or behind casework, coordinate exact location with
casework contractor prior to rough—in to ensure accessibility.

Supports

1. Boxes installed in stud walls shall be equipped with brackets designed for
attaching directly to the studs or shall be mounted on heavy gauge galvanized
steel box supports.

2. Fixture outlet boxes installed in suspended ceilings of gypsum board or lath
and plaster construction shall be mounted to 16 gauge metal channel bars
attached to main ceiling runners.

3. Fixture outlet boxes installed in suspended ceilings systems supporting
acoustical tiles or panels shall be supported directly from the structures above
wherever pendant—mounted fixtures are installed from the box.

Mounting Heights: Unless noted otherwise heights are from finished floor to center

line of device box shall be as follows, and in accordance with handicapped accessibility

requirements of State Code.

Device: Height(inches)
Convenience receptacle 18
Convenience receptacles above

Counters unless otherwise noted 44
Switches, light 46
Telephone outlet 18

3.05 TRANSFORMER INSTALLATION
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Transformer shall be floor mounted as shown on the drawings. Furnish
and install all mounting hardware to safely carry the weight of the
transformer. Maintain adequate spacing for ventilation as recommended
by the manufacturer and required by code.

Provide Korfund type vibration isolation pads for each transformer.

Connections to transformer shall be made with flexible metallic conduit. Install
ground conductors in each conduit and provide grounding bushings as required.

Provide heat insulating barrier below transformer where installed on combustiable
surface.

END OF SECTION
16510: LIGHTING FIXTURES

GENERAL
DESCRIPTION
Work Included

1. Installation and connection of all fixtures, lamps, ballasts, lighting control devices,
relays, related components and accessory wiring as shown on the plans, Fixture
Schedule or as specified herein.

2. Owner shall furnish lighting fixtures (except exit signs) and lamps for installation by

electrical contractor.

3. Final aiming and adjustment of recessed adjustable fixtures and track mounted
fixtures shall be by the Electrical Contractor, as directed by the Owner’s
Representative.

Related Work Specified Elsewhere: Refer to Section 16050 for requirements
applicable to this Section.

COORDINATION: Refer to Architectural Plans for exact location of lighting
fixtures.

SUBMITTALS: Submit in conformance with the requirements of Section 16050:
Time switches, control devices, relays and cabinets and wiring diagrams.

PRODUCTS

LAMPS (Furnished by owner)

Incandescent Lamps: General purpose A base lamps shall be inside frosted,
rated 120 VAC, or as noted on Fixture Schedule. Reflector style lamps, R and PAR,
as noted on Fixture Schedule. MR16 lamps shall be G.E. Precise constant color

type.
Fluorescent Lamps
1. 24, 36 and 48 inch long lamps shall be T—8 energy saving DELUXE warm-—white.

2. Compact twin—tube and double twin—tube, 9, 13 and 18 watts nominal, 735 K
SPX35.

Lamps shall be manufactured as indicated in the Lighting Fixture Schedule only.
BALLASTS (Furnished by owner)

Fluorescent Lamp Ballasts

1. Ballasts for all single tube fluorescent lamps shall be U.L. approved, CBM
certified or ETL tested, Class P, Sound Rated A, "full—output” energy—saving,
electronic ballasts for Octron lamps as manufactured by Magnetek.

2. Ballasts for compact fluorescent lamps shall have high power factor.

3. Ballasts shall be approved for use with energy saving lamps by the lamp
manufacturer.

REFRACTORS, REFLECTORS AND LOUVERS (Furnished by owner)

All glassware, plaster and metal shall be uniform, free from defects, and
photometrically tested for distribution by an independent testing laboratory.

Plastic diffusers shall be of virgin acrylic plastic.

Polished reflectors used with triphosphor compact lamps shall have
anti—iridescent optical coating.
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EXECUTION
INSTALLATION

Contractor shall be responsible for handling and storage.
plumb, level, in straight lines without distortion and clean.

Fixtures shall be installed

Install each fixture in @ manner recommended by the fixture manufacturer and
approved by the Owner’'s Representative. Under this Section of the work, furnish
and install all additional ceiling bracing, hanger supports and other structural
reinforcements to the building require to properly and safely suspend fixtures, all
as approved by the Owner's Representative.

Fixtures in areas of exposed duct and pipe work shall be suspended to avoid
conflict with same.

Pendant fixtures shall be provided with ball aligners and sway adapters. Fixture
chain shall not be used for supporting fixtures.

Ballasts: Ballasts judged by the Owner’s Representative to be noisy, and
failed or malfunctioning ballasts shall be replaced at Owner’s expense.

FIXTURE SUPPORT — SUSPENDED CEILINGS

Provide four wire supports for each suspended fixture, secured to the building structure
independent of the ceiling supporting system.

END OF SECTION

16720: FIRE ALARM SYSTEM BIDDER DESIGN
GENERAL
SCOPE OF WORK

Provide a complete bidder design fire alarm system for the tenant space to include,
but shall not be limited to:

1. Complete system design. This shall include coordination of Landlord and
Jurisdictional requirements.

2. Develop permit submittal documentation, inlcuding shop drawings and battery
calculations.

3. Al work, items, articles, materials, equipment, wiring, and raceway for a
complete and operational system.

4. System testing, demonstration, and training.
5. Warranty.
6. All documentation required by NFPA.

Submittals — bidder design contractor shall provide all submittals as follows:

1. Shop drawings and product data shall be submitted to architect for approval
of device locations and finish.

2. Submit all documentation to Landlord and local Jurisdiction as required for
approval and to obtain permits. This shall inlcude, but is not limited to, shop
drawings, battery calculations. listing information, and product data.

CODES AND STANDARDS

Tenant system shall be in accordance with all Jurisdictional codes, and shall be in
compliance with the Landlord’s standards and requirements.

APPROVED CONTRACTOR AND INSTALLER

All work related to the tenant fire alarm system installation shall be performed by
a Landlord approved contractor.

All work required to be performed by the Landlord or the Landlord’s contractor
shall be at the expense of the tenant fire alarm contractor.

Tie—in at Landlord’s fire alarm panel, located in the fire control room, shall be
performed by Landlord’s approved fire alarm contractor.

DEVICE COORDINATION

Fire alarm system devices, notes, and related information shown on the electrical
plans illustrates the intent of device locations and installation requirements, and
shall not constitute a complete fire alarm system design. Bidder design contractor
shall be responsible for coordinating the exact system requirements with Landlord
and Jurisdiction.

Fire alarm system installer shall coordinate with architectural and all other trades
for proper placement of devices to eliminate conflicts with other systems.

PRODUCTS

DEVICES AND EQUIPMENT

All wiring, devices, and equipment shall be new and compatible with Landlord’s
sytem.

All devices and equipment shall be U.L. listed, FM approved, and labeled for

fire alarm system use.

Audible/visual devices, if required, shall be white in color and ceiling mounted,

unless not allowed by Landlord or Jurisdiction. If ceiling mount device are not allowed
by jurisdiction or Landlord, provide the required wall mount devices.

Pull stations, if required, shall be flush.

For installations requiring communicator or dialer, provide required primary and
secondary telephone lines to control panel and provide 120 VAC dedicated branch
circuit as required for power.

INSTALLATION

INSTALLATION SHALL BE IN COMPLIANCE WITH LANDLORD AND
JURISDICTIONAL REQUIREMENTS.

INSTALLATION SHALL BE IN ACCORDANCE WITH REQUIREMENTS
OUTLINED IN TENANT DESIGN CRITERIA MANUAL.

WIRING

At areas that are within public view, all fire alarm cabling shall be run in EMT.

At non—public areas, cabling may be run exposed above 10’ A.F.F. unless
Landlord/Jursdiction requires metallic raceway. If so, provide required raceway.
For cabling below 10’ AF.F., run concealed in wall or in raceway.

CEILING MOUNT DEVICES

At areas with GWB or ACT ceiling, provide required backbox and flush mount
device in ceiling.

At areas open to structure, provide appropriate backbox attached to structure
with surface mount device. For audible/visual device support from structure
with 3/8" threaded rod with device at the required elevation.

COORDINATION

Prior to installation, installer shall review with the local Jurisdiction and the
Landlord, the fire alarm system device locations. Installation shall not occur
until approval of layout is obtained by both agencies and coordinated with
Architect.

If ceiling mounted audible/visual devices are not allowed by the local
Jursidiction, notify Architect.

FIRE ALARM SYSTEM BIDDER DESIGN CONTRACTOR SHALL BE

RESPONSIBLE FOR PROVIDING ALL RACEWAY REQUIRED FOR

THE FIRE ALARM SYSTEM INSTALLATION.

TESTING AND CLOSEOUT
PROVIDE A COMPLETE SYSTEM TEST AS REQUIRED BY NFPA 72, AND
THE LANDLORD.

TEST ALL CONDUCTORS AS REQUIRED IN NFPA 72, CHAPTER 7.

CONTRACTOR SHALL COMPLETE THE INSPECTION AND TESTING
FORM IN NFPA 72, FIGURE 7-5.2.2.

SUBMIT ALL TESTING AND INSPECTION REPORTS, SHOP DRAWINGS,
AND AS—BUILT DRAWINGS TO OWNER AND AUTHORITY HAVING
JURISDICTION AS REQUIRED BY NFPA 72.
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Reviewed for Code Compliance
Inspections Division
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