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SECTION 260500 — GENERAL ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

11 SUMMARY

A. The General and Supplementary Conditions are a part of the requirements for the
work under this Division of the Specifications.

1.2 WORK INCLUDED

A Provide labor and materials required to install, test and place into operation the
electrical systems as called for in the Contract Documents, and in accordance
with applicable codes and regulations.

B. Provide labor, materials, and accessories required to provide complete, operating
electrical systems. Labor, materials or accessories not specifically called for in the
Contract Documents, but required to provide complete, operating electrical
systems shall be provided without additional cost to the Owner.

13 QUALITY ASSURANCE

A Comply with the current applicable codes, ordinances, and regulations of the
Authority or Authorities Having Jurisdiction, the rules, regulations and
requirements of the utility companies serving the project, and the Owner's
insurance underwriter.

B. Drawings, specifications, codes and standards are minimum requirements.
Where requirements differ, the most stringent apply.

C. Should any change in drawings or specifications be required to comply with
governing regulations, notify the Engineer prior to submitting bid.

D. All electrical equipment, materials, devices and installations shall meet or exceed
minimum requirements of ADA, ANSI, ASTM, IEEE, IES, NEC, NEMA, NETA, NFPA,
OSHA, SMACNA, UL, and the State Fire Marshal.

E. Execute work in strict accordance with the best practices of the trades in a
thorough, substantial, workperson-like manner by competent workpeople.
Provide a competent, experienced, full-time Superintendent who is authorized to
make decisions on behalf of the Contractor.
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F. Equipment shall be certified for use in the state of New York and shall meet the
New York State energy code.

1.4 ABBREVIATIONS AND DEFINITIONS

A. Abbreviations:

1. ADA Americans with Disabilities Act

2. ANSI American National Standards Institute

3. ASA Acoustical Society of America

4. ASTM American Society for Testing and Materials

5. BIL Basic Impulse Level

6. CBM Certified Ballast Manufacturers

7. ECC Engineer’s Control Center

8. EIA Electronic Industries Alliance

9. ETL Electrical Testing Laboratories, Inc.

10. FCC Fire Control Center

11. FM Factory Mutual

12. IEEE Institute of Electrical and Electronic Engineers

13. [ES [lluminating Engineering Society

14. IPCEA International Power Cable Engineers Association

15. LED Light Emitting Diode

16. NEC National Electric Code

17. NEMA National Electrical Manufacturers Association

18. NETA National Electrical Testing Association

19. NFPA National Fire Protection Association

20. OEM Original Equipment Manufacturer

21. OSHA Occupational Safety and Health Administration

22. SCC Security Control Center

23. SMACNA Sheet Metal and Air Conditioning Contractors

National Association
24. TIA Telecommunications Industry Association
25. UL Underwriters Laboratories Inc.
B. Definitions:

1. Where it is stated in these specifications to submit to Engineer for review,
refer to Architectural General and Supplementary Conditions for proper
procedures.

2. FURNISH means to supply all materials, labor, equipment, testing

apparatus, controls, tests, accessories and all other items customarily
required for the proper and complete application.

GENERAL ELECTRICAL REQUIREMENTS 260500-2



CSArch Newburgh Enlarged City School District
Project No. 108-2303.00 Newburgh ECSD New CTE Building

3. INSTALL means to join, unite, fasten, link, attach, set up or otherwise
connect together before testing and turning over to Owner, complete and
ready for regular operation.

4. PROVIDE means to FURNISH and INSTALL.

5. AS DIRECTED means as directed by the Engineer, or the Engineer's
Representative.

6. CONCEALED means embedded in masonry or other construction, installed
behind wall furring or within drywall partitions, or installed within hung
ceilings.

7. SUBMIT means submit to Engineer for review.

15 GUARANTEE

A. Submit a single guarantee stating that the work is in accordance with the
Contract Documents. Guarantee work against faulty and improper material and
workmanship for a period of one year from the date of final acceptance by the
Owner, except that where guarantees or warranties for longer terms are provided
or specified herein, the longer term shall apply. Manufacturer’s
warranty/guarantee on equipment shall be begin at time of equipment startup
not upon receipt of equipment. Correct any deficiencies, which occur during the
guarantee period, within 24 hours of notification, without additional cost to the
Owner, to the satisfaction of the Owner. Obtain similar guarantees from
subcontractors, manufacturers, suppliers and subtrade specialists.

1.6 USE OF THE ARCHITECT'S AND ENGINEER'S DRAWINGS

A. The Contractor shall obtain, at the Contractor’'s expense, from the Architect or
Engineer a set of AutoCAD or compatible format architectural and engineering
drawings on electronic media where desired by the Contractor and/or required
by the Specifications for use in preparing the shop drawings, coordination
drawings, and record drawings. The Contractor shall provide to the Architect and
Engineer a written release of liability acceptable to the Architect and Engineer
prior to receiving the electronic media.

PART 2 — PRODUCTS

21 EQUIPMENT AND MATERIALS

A. Provide products and materials that are new, clean, free of defects, and free of
damage and corrosion.
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B. Products and materials shall not contain asbestos, PCB, or any other material that
is considered hazardous by the Environmental Protection Agency or any other
Authority Having Jurisdiction.

C. Replace materials of less than specified quality and relocate work incorrectly
installed as directed by the Architect or Engineer at no additional cost to the
Owner.

D. Provide name/data plates on major components of equipment with

manufacturer's name, model number, serial number, capacity data and electrical
characteristics attached in a conspicuous place.

E. Install materials and equipment with qualified trades people.

F. Maintain uniformity of manufacturer for equipment used in similar applications
and sizes.

G. Fully lubricate equipment where required.

H. Follow manufacturer's instructions for installing, connecting, and adjusting
equipment. Provide a copy of such instructions at the equipment during
installation.

l. Where factory testing of equipment is required to ascertain performance, and
attendance by the Owner’'s Representative is required to witness such tests,
associated travel costs and subsistence shall be paid for by the Contractor.

J. Equipment capacities, ratings, etc, are scheduled or specified for job site
operating conditions. Equipment sensitive to altitude shall be derated with the
method of derating identified on the submittals.

K. Enclosures for electrical equipment installed in mechanical and electrical
equipment rooms shall be NEMA type 1 gasketed. Enclosures for electrical
equipment installed outdoors shall be NEMA type 3R unless otherwise noted.

L. Energy consuming equipment shall be certified for use in the state of New York
and shall meet the New York State Energy Code and local energy ordinances.
2.2 SUBSTITUTIONS

A. Contract Documents are based on equipment manufacturers as called out in the
Specifications and indicated on the Drawings. Acceptance of substitute
equipment manufacturers does not relieve Contractor of the responsibility to
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provide equipment and materials, which meet the performance as, stated or
implied in the Contract Documents.

B. Submit proposals to provide substitute materials or equipment, in writing, with
sufficient lead time for review prior to the date equipment must be ordered to
maintain project schedule. Reimburse Owner for costs associated with the review
of the proposed substitution whether substitution is accepted or rejected.

C. Indicate revisions required to adapt substitutions including revisions by other
trades. Substitutions that increase the cost of the work and related trades are not
permitted.

D. The proposed substitution shall conform to the size, ratings, and operating
characteristics of the equipment or systems as specified and shown on the
Drawings.

E. Proposals for substitutions shall include the following information:

1. A description of the difference between the Contract Document
requirements and that of the substitution, the comparative features of
each, and the effect of the change on the end result performance. Include
the impact of all changes on other contractors and acknowledge the
inclusion of additional costs to the other trades.

2. Schematic drawings and details.

3. List of revisions to the Contract Documents that must be made if the
substitution is accepted.

4. Estimate of costs the Owner may incur in implementing the substitution,
such as test, evaluation, operating and support costs.

5. Statement of the time by which a Contract modification accepting the

substitution must be issued, noting any effect on the Contract completion
time or the delivery schedule.

6. A statement indicating the reduction to the Contract price if the Owner
accepts the substitution. Include required modifications to all related
trades.

PART 3 — EXECUTION

3.1 FEES AND PERMITS

A. Pay all required fees and obtain all required permits related to the electrical
installation.
B. Pay royalties or fees in connection with the use of patented devices and systems.
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Provide an electrical inspection for all related electrical work by a qualified New
York State electrical inspection agency. The inspection shall be performed, in the
presence of the engineer or architect of record. An electrical approval certificate
shall be issued by the electrical inspection agency.

3.2 SUBMITTALS AND REVIEWS

A.

Submit shop drawings, manufacturer's product data sheets, samples, and test
reports as specified.

After execution of Owner/Contractor Agreement, submit a complete typed list of
all electrical equipment manufacturers and material suppliers for the equipment
proposed to be provided on this project, as well as names of all subcontractors.

After execution of Owner/Contractor Agreement, prepare an index of all
submittals for the project. Include a submittal identification number, a cross-
reference to the Specification sections or Drawing number, and an item
description.  Prefix the submittal identification number by the Specification
sections to which they apply. Indicate on each submittal, the submittal
identification number in addition to the other data specified. All subcontractors
shall utilize the assigned submittal identification number.

After the Contract is awarded, obtain complete shop drawings, product data and
samples from the manufacturers, suppliers, vendors, and all subcontractors, for all
materials and equipment as specified. Submit data and details of such materials
and equipment for review. Prior to submission, certify that the shop drawings,
product data and samples are in compliance with the Contract Documents.
Check all materials and equipment upon their arrival on the job site and verify
their compliance with the Contract Documents. Modify any work, which
proceeds prior to receiving accepted shop drawings as required to comply with
the Contract Documents and the shop drawings.

Review of submittals is for general compliance with the design concept and
Contract Documents. Comments or absence of comments shall not relieve the
Contractor from compliance with the Contract Documents. The Contractor
remains solely responsible for details and accuracy, for confirming and
correlating all quantities and dimensions, for selecting fabrication processes, for
techniques of construction, for performing the work in a safe manner, and for
coordinating the work with that of other trades.

No part of the work shall be started in the shop or in the field until the shop
drawings and samples for that portion of the work have been submitted and
accepted.
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G. A minimum period of ten working days, exclusive of transmittal time, will be
required in the Engineer’s office each time a shop drawing, product data and/or
samples are submitted for review. This time period must be considered by the
Contractor in the scheduling of the work.

H. Submit electronic copies, preferably in PDF format, of all items requiring shop
drawings.

I Submit materials and equipment by manufacturer, trade name, and model
number. Include copies of applicable brochure or catalog material. Maintenance
and operating manuals are not acceptable substitutes for shop drawings.

J. Identify each sheet of printed submittal pages (using arrows, underlining or
circling) to show applicable sizes, types, model numbers, ratings, capacities and
options actually being proposed. Cross out non-applicable information. Note
specified features such as materials or paint finishes.

K. Include dimensional data for roughing in and installation and technical data
sufficient to verify that equipment meets the requirements of the Contract
Documents. Include wiring, conduit, outlet-type and service connection data;
motor sizes complete with voltage ratings and schedules.

L. Maintain a complete set of reviewed and stamped shop drawings and product
data on site.
M. Prepare and submit detailed shop drawings for major electrical and

telecommunications conduit duct banks and other distribution services in 3/8" =
1'-0" sale, include locations and sizes of openings in floor decks, walls and roofs.

N. For each room or area of the building containing electrical equipment, submit the
following:

1. Floor Plans: Plan and elevation layout drawings indicating the equipment
in the exact location in which it is intended to be installed. These plans
shall be of a scale not less than 1/4 inch to 1 foot. They shall be prepared
in the following manner:

a. Indicate the physical boundaries of the space including door
swings and ceiling heights and ceiling types (as applicable).
b. lllustrate all electrical equipment proposed to be contained

therein. Include top and bottom elevations of all electrical
equipment.  The Drawings shall be prepared utilizing the
dimensions contained in the individual equipment submittals.
Indicate code and manufacturer’s required clearances.
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3.3

C. [llustrate all other equipment therein such as conduits, detectors,
luminaries, ducts, registers, pull boxes, wireways, structural
elements, etc.

Indicate the operating weight of each piece of equipment.

Indicate the heat release from each piece of electrical equipment
in terms of BTU per hour. This information shall be that which is
supplied by the respective manufacturers.

[llustrate concrete pads, curbs, etc.

g. Indicate dimensions to confirm compliance with code-required
clearances.
h. Indicate maximum normal allowable operating temperature for

each piece of equipment (as per each respective manufacturer’s
recommendation).

i. Equipment removal routes.

J- Any exterior wall or foundation penetrations.

All shop drawings shall be prepared using AutoCAD software. Hand drawn shop
drawings will not be accepted.

The work described in shop drawing submissions shall be carefully checked by all
trades for clearances (including those required for maintenance and servicing),
field conditions, maintenance of architectural conditions and coordination with
other trades on the job. Each submitted shop drawing shall include a certification
that related job conditions have been checked by the Contractor and each
Subcontractor and that conflicts do not exist.

The Contractor is not relieved of the responsibility for dimensions or errors that
may be contained on submissions, or for deviations from the requirements of the
Contract Documents. The noting of some errors but overlooking others does not
grant the Contractor permission to proceed in error. Regardless of any
information contained in the shop drawings, product data and samples, the
Contract Documents govern the work and are neither waived nor superceded in
any way by the review of shop drawings, product data and samples.

Inadequate or incomplete shop drawings, product data and/or samples will not
be reviewed and will be returned to the Contractor for resubmittal.

COORDINATION OF WORK

The Contract Documents establish scope, materials and quality but are not
detailed installation instructions. Drawings are diagrammatic.
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B. Coordinate work with related trades and furnish, in writing, any information
necessary to permit the work of related trades to be installed satisfactorily and
with the least possible conflict or delay.

C. The electrical drawings show the general arrangement of equipment and
appurtenances. Follow these drawings as closely as the actual construction and
the work of other trades will permit. Provide offsets, fittings, and accessories,
which may be required but not shown on the Drawings. Investigate the site, and
review drawings of other trades to determine conditions affecting the work, and
provide such work and accessories as may be required to accommodate such
conditions.

D. The locations of lighting fixtures, outlets, panels and other equipment indicated
on the Drawings are approximately correct, but they are understood to be subject
to such revision as may be found necessary or desirable at the time the work is
installed in consequence of increase or reduction of the number of outlets, or in
order to meet field conditions, or to coordinate with modular requirements of
ceilings, or to simplify the work, or for other legitimate causes.

E. Exercise particular caution with reference to the location of panels, outlets,
switches, etc., and have precise and definite locations accepted by the Engineer
before proceeding with the installation.

F. The Drawings show only the general run of raceways and approximate locations
of outlets. Any significant changes in location of outlets, cabinets, etc., necessary
in order to meet field conditions shall be brought to the immediate attention of
the Engineer for review before such alterations are made. Modifications shall be
made at no additional cost to the Owner.

G. Verify with the Architect the exact location and mounting height of outlets and
equipment not dimensionally located on the Drawings prior to installation.

H. Circuit tags in the form of numbers are used where shown to indicate the circuit
designation numbers in electrical panels. Show the actual circuit numbers on the
as-built Record Drawings and on the associated typed panelboard directory card.
Where circuiting is not indicated, provide required circuiting in accordance with
the loading indicated on the Drawings and/or as directed.

I The Drawings generally do not indicate the number of wires in conduit for the
branch circuit wiring of fixtures and outlets, or the actual circuiting. Provide the
correct wire size and quantity as required by the indicated circuiting and/or
circuit numbers indicated, the control intent, referenced wiring diagrams (if any),
the specified voltage drop or maximum distance limitations, and the applicable
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requirements of the NEC. All power branch circuits shall be equipped with a
ground conductor.

J. Carefully check space requirements with other trades to ensure that equipment
can be installed in the spaces allotted.

K. Wherever work interconnects with work of other trades, coordinate with other
trades to ensure that they have the information necessary so that they may
properly install the necessary connections and equipment. Identify items (remote
LED Drivers, pull boxes, etc.) requiring access in order that the ceiling trade will
know where to install access doors and panels.

L. Consult with other trades regarding equipment so that, wherever possible, motor
controls and distribution equipment are of the same manufacturer.

M. Furnish and set sleeves for passage of conduits through structural masonry and
concrete walls and floors and elsewhere as required for the proper protection of
each conduit passing through building surfaces.

N. Provide firestopping around all pipes, conduits, ducts, sleeves, etc. which pass
through rated walls, partitions and floors.

0. Provide detailed information on openings and holes required in precast members
for electrical work.

P. Provide required supports and hangers for conduit and equipment, designed so
as not to exceed allowable loadings of structures.

Q. Examine and compare the Contract Documents with the drawings and
specifications of other trades, and report any discrepancies between them to the
Engineer and obtain written instructions for changes necessary in the work.
Install and coordinate the work in cooperation with other related trades. Before
installation, make proper provisions to avoid interferences.

R. Wherever the work is of sufficient complexity, prepare additional detail drawings
to scale to coordinate the work with the work of other trades. Detailed work shall
be clearly identified on the Drawings as to the area to which it applies. Submit
these drawings to the Engineer for review. At completion include a set of these
drawings with each set of Record Drawings.

S. Furnish services of an experienced Superintendent, who shall be in constant
charge of all work, and who shall coordinate work with the work of other trades.
No work shall be installed before coordinating with other trades.
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Coordinate with the local electric utility company and the local
telecommunications company as to their requirements for service connections
and provide all necessary metering provisions, grounding, materials, equipment,
labor, testing, and appurtenances.

Before commencing work, examine adjoining work on which this work is in any
way affected and report conditions, which prevent performance of the work.
Become thoroughly familiar with actual existing conditions to which connections
must be made or which must be changed or altered.

Adjust location of conduits, panels, equipment, etc., to accommodate the work to
prevent interferences, both anticipated and encountered. Determine the exact
route and location of each conduit prior to fabrication.

1. Right-of-Way: Lines which pitch have the right-of-way over those which
do not pitch. For example: condensate, steam, and plumbing drains
normally have right-of-way. Lines whose elevations cannot be changed
have right-of-way over lines whose elevations can be changed.

2. Provide offsets, transitions and changes in direction of conduit as required
to maintain proper headroom and pitch on sloping lines.

In cases of doubt as to the work intended, or in the event of need for
explanation, request supplementary instructions from the Engineer.

3.4 CONTRACTOR'S COORDINATION DRAWINGS

A.

The Contractor shall coordinate efforts of all trades and shall furnish (in writing,
with copies to the Engineer) any information necessary to permit the work of all
trades to be installed satisfactorily and with the least possible interference or
delay.

The Contractor and all trade contractors shall prepare a complete set of
construction Coordination Drawings indicating the equipment actually purchased
and the exact routing for all lines such as busway, conduit, piping, ductwork, etc.,
including conduit embedded in concrete floors and walls. The Coordination
Drawings shall be submitted complete to the Architect and the Engineer, within
three months after execution of Owner/Contractor Agreement, and in compliance
with the construction schedule for the project. The sheet metal drawings, at a
scale of not less than 1/4 inch to 1 foot, shall serve as the base drawings to which
all other Contractors shall add their work. Each separate trade contractor shall
draw their work on separate layers with different color assignments to facilitate
coordination. Each Coordination Drawing shall be completed and signed off by
the other Trade Contractors and the Contractor prior to the installation of the
HVAC, plumbing, electrical and fire sprinkler work in the area covered by the
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specific drawing. The Contractor’'s work shall be installed according to the shop
drawings and coordination drawings. If the Contractor allows one trade to install
their work before coordination with the work of other trades, the Contractor shall
make all necessary changes to correct the condition at no additional cost to the
Owner.

C. The Contractors’ Coordination Drawings shall indicate structural loads at support
points for all piping 10 inch and larger, racked piping, racked conduit, busway,
and suspended electrical equipment. Submit to Structural Engineer for review
and approval. The elevation, location, support points, static, dynamic and
expansion forces and loads imposed on the structure at support and anchor
points shall be indicated. All beam penetrations and slab penetrations shall be
indicated and sized and shall be coordinated. Work routed underground or
embedded in concrete shall be indicated by dimension to column and building
lines and shall be coordinated. Coordination Drawings shall document all
required structural penetrations for initial construction. Penetrations shall be
dimensioned for walls, floors and roofs. These structural coordination
requirements require review and approval by the Structural Engineer prior to
completion and submittal of the Drawings.

D. This requirement for Coordination Drawings shall not be construed as
authorization for the Contractor or trade contractors to make any unauthorized
changes to the Contract Documents. Contract document space allocations shall
be maintained such as ceiling height, designated clearance for future
construction and flexibility, chase walls, equipment room size, unless prior written
authorization is received from the Engineer to change them.

E. Prior to final acceptance of the Work, the Contractor shall submit the
Coordination Drawings as part of the Record Drawings submittal.

3.5 EXAMINATION OF SITE

A. Prior to the submitting of bids, visit the project site and become familiar with all
conditions affecting the proposed installation and make provisions as to the cost
thereof.

B. The Contract Documents do not make representations regarding the character or

extent of the sub-soils, water levels, existing structural, mechanical and electrical
installations, above or below ground, or other sub-surface conditions which may
be encountered during the work. Evaluate existing conditions, which may affect
methods or cost of performing the work, based on examination of the site or
other information. Failure to examine the Drawings or other information does
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not relieve the Contractor of responsibility for the satisfactory completion of the
work.

3.6 EXCAVATION AND BACKEFILL

A. Provide excavation for the work of this Division. Excavate all material
encountered, to the depths indicated on the Drawings or as required. Remove
from the site excavated materials not required or suitable for backfill. Provide
grading as may be necessary to prevent surface water from flowing into trenches
or other excavations. Remove any water, which accumulates. Provide sheeting
and shoring as may be necessary for the protection of the work and for the safety
of personnel.

B. Provide trenches of widths necessary for the proper execution of the work. Grade
bottom of the trenches accurately to provide uniform bearing and support the
work on undisturbed soil at every point along its entire length. Except where
rock is encountered, do not excavate below the depths indicated. Where rock
excavations are required, excavate rock to a minimum overdepth of four inches
below the trench depths indicated on the Drawings or required. Backfill
overdepths in the rock excavation and unauthorized overdepths with loose,
granular, moist earth, thoroughly machine-tamped to a compaction level of at
least 95 percent to standard proctor density or 75 percent relative density or as
specified by the Civil Engineer. Whenever unstable soil that is incapable of
properly supporting the work is encountered in the bottom of the trench, remove
soil to a depth required and backfill the trench to the proper grade with coarse
sand, fine gravel or other suitable material.

C. Excavate trenches for utilities that will provide the following minimum depths of
cover from existing grade or from indicated finished grade, whichever is lower,
unless otherwise specifically shown:

1. Electric service: Three (3) feet minimum.
2. Telephone service: Three (3) feet minimum.
3. Cable TV service: Three (3) feet minimum
D. Trenches should not be placed within ten feet of foundation or soil surfaces,

which must resist horizontal forces.

E. Do not backfill trenches until all required tests have been performed and
installation observed by the Engineer. Comply with the requirements of other
sections of the Specifications. Backfill shall consist of non-expensive soil with
limited porosity. Deposit in 6 inch layers and thoroughly and carefully tamp until
the work has a cover of not less than one foot. Backfill and tamp remainder of
trench at one-foot intervals until complete. Uniformly grade the finished surface.
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F. Install warning tape in the trench backfill
G. Prior to filling in or covering over work, photo document the as-built utilities for
record.
H. After filing in or covering over work, provide video inspection of each
underground utility’s interior to ensure that no damage occurred during the
installation.

3.7 CUTTING AND PATCHING

A. Where cutting, channeling, chasing or drilling of floors, walls, partitions, ceilings
or other surfaces is necessary for the proper installation, support or anchorage of
conduit or other equipment, lay out the work carefully in advance. Repair any
damage to the building, piping, equipment or defaced finished plaster,
woodwork, metalwork, etc.,, using skilled tradespeople of the trades required at
no additional cost to the Owner.

B. Do not cut, channel, chase or drill unfinished masonry, tile, etc., unless permission
from the Architect is obtained. If permission is granted, perform this work in a
manner acceptable to the Architect.

C. Where conduit or equipment are mounted on a painted finished surface, or a
surface to be painted, paint to match the surface. Utilize cold galvanized bare
metal whenever support channels are cut.

D. Provide slots, chases, openings and recesses through floors, walls, ceilings, and
roofs as required. Where these openings are not provided, provide cutting and
patching to accommodate penetrations at no additional cost to the Owner.

3.8 MOUNTING HEIGHTS

A. Mounting heights shall conform to ADA requirements.
B. Verify exact locations and mounting heights with the Architect before installation.
C. Mounting heights of electrical device shall match what is indicated on the

drawings. Use the following mounting heights if not indicated on the drawings
(finished floor to center of device):

1. Electrical and telecommunications outlets: 15 inches, unless otherwise
noted.
2. Lighting Switches/Wall Occupancy Sensors: 48 inches
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3. Outlets for public and wall mounted telephones: conform to ADA
mounting height.
4. Wall-mounted exit signs: 2 inches above top of door frame to bottom of
sign.
5. Low-Level Exit Signs: 6" to bottom of sign.
6. Stairwell and utility corridor wall mounted fixtures: 8-6" above finished

floor or one foot below ceiling or structure above whichever is lower.

3.9 CLEANING UP

A. Avoid accumulation of debris, boxes, loose materials, crates, etc., resulting from
the installation of this work. Remove from the premises each day all debris,
boxes, etc., and keep the premises clean and free of dust and debiris.

B. Clean all light fixtures and equipment at the completion of the project. Wipe
clean exposed lighting fixture reflectors and trim pieces with a non-abrasive cloth
just prior to occupancy.

C. All electrical equipment shall be thoroughly vacuumed and wiped clean prior to
energization and at the completion of the project. Equipment shall be opened
for observation by the Engineer as required.

3.10 WATERPROOFING

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs,
machine room floors, basement walls, and the like. If such penetration is
necessary, make penetration prior to the waterproofing and furnish all sleeves or
pitch-pockets required. Advise the Architect and obtain written permission
before penetrating any waterproof membrane, even where such penetration is
shown on the Drawings.

B. Restore waterproofing integrity of walls or surfaces after they have been
penetrated without additional cost to the Owner.
3.11  SUPPORTS

A. Support work in accordance with the best industry practice. Provide supports,
hangers, auxiliary structural members and supplemental hardware required for
support of the work.

B. Provide supporting frames or racks extending from floor slab to ceiling slab for
work indicated as being supported from walls where the walls are incapable of
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supporting the weight. In particular, provide such frames or racks in electric
closets and mechanical equipment rooms.

C. Provide supporting frames or racks for equipment which is to be installed in a
freestanding position.

D. Supporting frames or racks shall be of standard angle, standard channel or
specialty support system steel members, rigidly bolted or welded together and
adequately braced to form a substantial structure. Racks shall be of ample size to
assure a workmanlike arrangement of all equipment mounted on them.

E. Adequate support of equipment (including outlet, pull and junction boxes and
fittings) shall not depend on electric conduits, raceways, or cables for support.

F. Electrical equipment shall not rest on or depend for support on suspended
ceiling media (tiles, lath, plaster, as well as splines, runners, bars and the like in
the plane of the ceiling). Provide independent support of electrical equipment.
Do not attach to supports provided for ductwork, piping or work of other trades.

G. Provide required supports and hangers for conduit, equipment, etc., so that
loading will not exceed allowable loadings of structure. Electrical equipment and
supports shall not come in contact with work of other trades.

3.12  FASTENINGS

A. Fasten equipment to building structure in accordance with the best industry
practice.
B. Where weight applied to building attachment points is 100 pounds or less,

conform to the following as a minimum:

Wood: Wood screws.

Concrete and solid masonry: Bolts and expansion shields.

Hollow construction: Toggle bolts.

Solid metal: Machine screws in tapped holes or with welded studs.

Steel decking or sub-floor: Fastenings as specified below for applied
weights in excess of 100 pounds.

RIS -

C. Where weight applied to building attachment points exceeds 100 pounds, but is
300 pounds or less, conform to the following as a minimum:

1. At concrete slabs provide 24-inch by 24-inch by 1/2-inch steel fishplates
on top with through bolts. Fishplate assemblies shall be chased in and
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grouted flush with the top of slab screed line, where no fill is to be
applied.

2. At steel decking or sub-floor for all fastenings, provide through bolts or
threaded rods. The tops of bolts or rods shall be set at least one inch
below the top fill screed line and grouted in. Suitable washers shall be
used under bolt heads or nuts. In cases where the decking or sub-floor
manufacturer produces specialty hangers to work with their decking or
sub-floor, such hangers shall be provided.

D. Where weight applied to building attachment points exceeds 300 pounds,
coordinate with and obtain the approval of Engineer and conform to the
following as a minimum:

1. Provide suitable auxiliary channel or angle iron bridging between building
structural steel elements to establish fastening points. Bridging members
shall be suitably welded or clamped to building steel. Provide threaded
rods or bolts to attach to bridging members.

E. For items, which are shown, as being ceiling-mounted at locations where
fastening to the building construction element above is not possible, provide
suitable auxiliary channel or angle iron bridging tying to the building structural
elements.

F. Wall-mounted equipment may be directly secured to wall by means of steel
bolts. Groups or arrays of equipment may be mounted on adequately sized steel
angles, channels, or bars. Prefabricated steel channels as manufactured by
Kindorf or Unistrut are acceptable.

3.13  IDENTIFICATION

A. Identify electrical equipment with permanently attached black phenolic
nameplates with 1/2-inch high white engraved lettering. Identification shall
include equipment name or load served as appropriate. Nameplates for
equipment connected to the emergency power system shall be red with white
lettering. Nameplates shall be attached with cadmium-plated screws; peel-and-
stick tape or glue-on type nameplates are not allowed.

B. Cable tags shall be flameproof secured with flameproof non-metallic cord.

C. Provide an engraved nameplate for each switch controlling loads, which are not
local to the switch.

D. Wherever raceways for future use are terminated outside of the building, stake
the location with a 2-foot long, 1-inch by 1-inch clear heart redwood stake.
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E. See individual Sections for additional identification requirements.

3.14  PROHIBITED LABELS AND IDENTIFICATIONS

A. In all public areas, the inclusion or installation of any equipment or assembly
which bears on any exposed surface any name, trademark, or other insignia which
is intended to identify the manufacturer, the vendor, or other source(s) from
which such object has been obtained, is prohibited, unless otherwise approved by
Owner.

B. Required UL labels shall not be removed nor shall identification specifically
required under the various technical sections of the Specifications be removed.

3.15 EQUIPMENT PADS AND ANCHOR BOLTS

A Provide concrete pads under all floor-mounted electrical equipment. Equipment
pads shall conform to the shape of the piece of equipment it serves with a
minimum 1-inch margin around the equipment and supports. Pads shall be a
minimum of 4 inches high and made of a minimum 28 day, 2500 psi concrete
reinforced with 6-inch by 6-inch 6/6 gauge welded wire mesh. Trowel tops and
sides of pad to smooth finishes, equal to those of the floors, with all external
corners bullnosed to a 3/4-inch radius.

B. Provide galvanized anchor bolts for all equipment placed on concrete equipment
pads, inertia blocks, or on concrete slabs. Provide bolts of the size and number
recommended by the manufacturer of the equipment and locate by means of
suitable templates. Equipment installed on vibration isolators shall be secured to
the isolator. Secure the isolator to the floor, pad, or support as recommended by
the vibration isolation manufacturer.

C. Where equipment is mounted on gypsum board partitions, the mounting screws
shall pass through the gypsum board and securely attach to the partition studs.
As an alternative, the mounting screws may pass through the gypsum board and
be securely attached to 6 inches square, 18 gauge galvanized metal backplates,
which are attached to the gypsum board with an approved non-flammable
adhesive. Toggle bolts installed in gypsum board partitions are not allowed.

3.16 DELIVERY, DRAYAGE AND HAULING

A. Provide drayage, hauling, hoisting, shoring and placement in the building of
equipment specified and be responsible for the timely delivery and installation of
equipment as required by the construction schedule. If any item of equipment is
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received prior to the time that it is required, the Contractor shall be responsible
for its proper storage and protection until the time it is required. Pay for all costs
of drayage or storage.

If equipment is not delivered or installed at the project site in a timely manner as
required by the project construction schedule, the Contractor shall be responsible
for resulting disassembly, re-assembly, manufacturer’'s supervision, shoring,
general construction modification, delays, overtime costs, etc., at no additional
cost to the Owner.

3.17 EQUIPMENT AND MATERIAL PROTECTION

A

Protect the work, equipment, and material of other trades from damage by work
or workmen of this trade, and correct damaged caused without additional cost to
the Owner.

Take responsibility for work, materials, and equipment until finally inspected,
tested and accepted. Protect work against theft, injury, or damage, and carefully
store material and equipment received on site, which is not immediately installed.
Close open ends of work with temporary covers or plugs during construction to
prevent entry of obstructing material. Cover and protect equipment and
materials from damage due to water, spray-on fireproofing, construction debiris,
etc. Store equipment to moisture damage in dry, heated spaces.

Provided adequate means for fully protecting finished parts of materials and
equipment against damage from whatever cause during the progress of the work
until final acceptance. Protect materials and equipment in storage and during
construction in such a manner that no finished surfaces will be damaged or
marred, and moving parts are kept clean and dry. Do not install damaged items;
take immediate steps to obtain replacement or repair.

3.18  TESTING OF ELECTRICAL SYSTEMS

A

Comply with the project construction schedule for the date of final performance
and acceptance testing, and complete work sufficiently in advance of the
Contract completion date to permit the execution of the testing prior to
occupancy and Contract close-out. Complete any adjustments and/or alterations,
which the final acceptance tests indicate as necessary for the proper functioning
of all equipment prior to the completion date. See individual Sections for extent
of testing required.

Provide a detailed schedule of completion indicating when each system is to be
completed and outlining when field testing will be performed. Submit
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completion schedule for review within six months after the notice to proceed by
Owner's Representative has been given. Update this schedule periodically as the
project progresses.

3.19  OPERATING INSTRUCTIONS

A. Provide the services of factory-trained specialists to provide an operating
instructions seminar for equipment and systems. The seminar shall be conducted
over a five-day (consecutive) period. Instruction time is defined as straight time
working hours and does not include nights, weekends, or travel time to and from
the project.

B. Submit seminar agenda, schedule and list of representatives to the Owner for
approval 30 days prior to suggested date of seminar. Do not commence seminar
until the Owner has issued a written acceptance of the starting time and
attendees. Confirm attendance of seminar by written notification to participants.

C. Instruct Owner’s operating personnel in proper starting sequences, operation,
shut-down, general maintenance and preventative maintenance procedures,
including normal and emergency procedures.

D. Submit final copies of Record Drawings and Operating and Maintenance Manuals
to Owner at seminar.

E. Submit a written record of minutes and attendees of the seminar to the Owner.

3.20 OPERATING AND MAINTENANCE MANUALS

A. Provide Operating and Maintenance Manuals for equipment and materials
furnished under this Division.

B. Submit three final copies of Operating and Maintenance Manuals for review at
least ten weeks before the completion date. Assemble data in a completely
indexed volume or volumes in three-ring binders and identify the size, model,
and features indicated for each item. Print the project name on the outside of
the binders.

C. Maintenance manuals shall include complete cleaning and servicing data
compiled in a clear and easily understandable format. Show model numbers of
each piece of equipment, complete lists of replacement parts, capacity ratings,
and actual loads.

D. Provide the following information where applicable:
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1. Identifying name and mark number

2. Locations (where several similar items are used, provide a list)

3. Complete nameplate data

4. Certified Record Drawings and Final Reviewed submittals

5. Parts list

6. Performance curves and data

7. Wiring diagrams

8. Manufacturer’'s recommended operating and maintenance instructions

with all non-applicable information deleted
9. List of spare parts recommended for normal service requirements
10. Assembly and disassembly instructions with exploded-view drawings

where necessary
11. Test reports
12. Trouble shooting diagnostic instructions, where applicable

3.21 RECORD DRAWINGS

A

The Contractor shall maintain on a daily basis at the Project site a complete set of
black and white “As-built Drawings” reflecting an accurate dimensional record of
all deviations between work shown on the Contract Drawing and that actually
installed.

Record dimensions clearly and accurately to delineate the work as installed.
Suitably identify locations of all equipment by at least two dimensions to
permanent structures. In addition, mark the Record Drawings to show the precise
location of concealed work and equipment, including concealed or embedded
conduit and all changes and deviations in the electrical work from that shown on
the Contract Documents. This requirement is not construed as authorization for
the Contractor to make changes in the layout or work without written instructions
from the Engineer.

AutoCAD files shall be electronically updated to record all revisions of the original
drawings as actually installed. Bear the cost of making required changes. Upon
completion of the installation, submit electronic PDFs and (1) set of black and
white prints of these revised drawings to the Architect and Engineer for review of
completeness.

After the Architect's and Engineer's review, and any required Contractor revisions,
the Record Drawings shall be delivered to the Owner on electronic media in
AutoCAD format.
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E. The Contractor and Subcontractor shall mark all in-progress Record Drawings on
the front lower right hand corner with a rubber stamp impression or an AutoCAD
image similar to the following:

RECORD DRAWING
(3/8-inch high letters)

To be used for recording Field Deviations and
Dimensional Data Only
(5/16-inch high letters)

F. Upon completion of the work, the Contractor shall certify all Record Drawings on
the front lower right hand corner adjacent to the above marking with a rubber
stamp impression or an AutoCAD image similar to the following:

RECORD DRAWING
CERTIFIED CORRECT
(3/8-inch high letters)

(Printed Name of General Contractor)
(5/16-inch high letters)
Date:

(Printed Name of Subcontractor)
(5/16-inch high letters)

Date:
G. Indicate Contractor’s firm name on the record and as-built drawings.
3.22  FINAL PUNCHLIST
A. Prior to the Final Punchlist, certify that systems and equipment are complete,

operational, and are in compliance with the Contract Documents.

B. At a time designated by the Owner with assistance from the Contractor, the
installation will be reviewed for compliance with the Contract Drawings and
Specifications. Contractor shall be available at all time during these surveys.

C. During the Final Punchlist, provide personnel with access keys, hand held radios,
and necessary expertise to operate each system and piece of equipment to
demonstrate operational compliance with the Contract Documents.
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D. Any deficiencies noted on the Final Punchlist shall be expeditiously corrected and
certified in writing.

3.23  PROJECT CLOSEOUT

A. At the time of project closeout and prior to the final payment, this contractor
shall provide/submit the following for owner to review and sign off:

1.
2.

e

Review with Owner and confirm that all field issues are resolved.

Submit two (2) binder books with all electrical system testing report,
equipment certificate and operation manual as per these specifications.
Submit electrical 3-phase load balancing report with the Engineer’s review
Provide the Owner with required training as per these specifications.
Provide spare parts, fuses, switches, components, as per these
specifications.

Turn all keys, including door access keys and panelboard keys to the
Owner with proper tags.

Submit construction record as-built sets with A/E review stamp.

All proposals and change orders are fully executed and submit a certified
statement that no change orders will be submitted after project closeout.
Submit copies of the Authority’s inspection and approval letters.

END OF SECTION 260500
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SECTION 260501 - BASIC MATERIALS AND METHODS

PART 1 - GENERAL

1.1 DESCRIPTION

A.

The drawings are diagrammatic, unless detailed dimensioned drawings are included, and
show only approximate locations of equipment, fixtures, panelboards, conduits, and
wiring devices. Exact locations are subject to the approval of the Owner's
Representative. The general run of electrical feeders, branch circuits, and conduits,
indicated on the drawings, is not intended to be the exact routing. Exact routings of
conduit shall suit the job conditions.

Circuit designations, in the form of "Home Runs" on branches, indicate the designation
of the branch circuit, the size and the quantity of branch circuit conductors, and the panel
board or interconnection box from which the branch circuit is served.

Make measurements at the site and in the building during construction for all systems
installed as the work progresses in such a manner that the equipment, piping, vents, ducts,
conduit, and boxes will fit in the space available. Maintain headroom and if in unfinished
areas, be as neatly installed, as obscure and "out-of-the-way" as physically possible.
Where more than one trade is involved in an area, space or chase, all shall cooperate and
install their own work to utilize the space equally between them in proportion to their
individual requirements. In general, ductwork shall be given preference except where
grading of piping becomes a problem, followed by piping then electrical wiring. If, after
installation of any equipment, piping, ducts, conduit, and boxes, it is determined that
ample maintenance and passage space has not been provided, rearrange work and /or
furnish other equipment as required for ample maintenance space.

Any changes in the size or location of the material or equipment supplied, which may be
necessary in order to meet field conditions or in order to avoid conflicts between trades,
shall be brought to the immediate attention of the Owner's Representative and approval
received before such alterations are made.

1.2 QUALITY ASSURANCE

A.

Electric equipment shall be installed in a neat and workmanlike manner. All methods of
construction, details of workmanship, that are not specifically described or indicated in
the contract documents, shall be subject to the control and approval of the Owner's
Representative.

Equipment and materials shall be of the quality and manufacture indicated in their
respective sections of the specifications. The equipment specified is based upon the
acceptable manufacturers listed. Equipment types, device ratings, dimensions, etc.,
correspond to the nomenclature dictated by those manufacturers. Where "or equal" is
stated, equipment shall be equal in every way to that of the equipment specified and
subject to approval. All equipment shall be tested at the factory. Unless specified
elsewhere, standard factory inspection and operational tests will be acceptable.
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1.3 SUBMITTALS

A. Submit product data for the following equipment, materials and products, including all
fittings and accessories:

Conduit

Expansion Fittings

Wireway and Wire Trough

Cable Tray

Channel Support Systems

Conductors

Terminal and Equipment Cabinets
Telephone/Data Communication Outlets
9. Television Outlets

10. Clocks

11. Water Proofing Seals

12. Flashing, Sealing, Firestopping Materials

XN B LD =

PART 2 - PRODUCTS
2.1 MATERIALS
A. Conduit, Raceway and Tubing:

1. Rigid Metal Conduit (RMC) shall be hot-dipped galvanized or electro-galvanized
steel, UL listed "rigid metal conduit."

a. Acceptable Manufacturers:

1) Nucor Tubular Products
2) Allied Tube and Conduit
3) Wheatland Tube

4) Approved equal

2. Electrical Metallic Tubing (EMT) shall be electro-galvanized steel with corrosion
resistant zinc coating; UL listed.

a. Acceptable Manufacturers:

1) Nucor Tubular Products
2) Allied Tube and Conduit
3) Wheatland Tube

4) Approved equal

3. Flexible Metal Conduit (FMC) shall be constructed of one continuous length of

electro-galvanized, spirally wound steel strip with interlocking convolutions and
interior surfaces free from burrs and sharp edges; UL listed.
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a. Acceptable Manufacturers:

I} AFC (American Flexible Conduit) Cable Systems
2) Anaconda Sealtite by ANAMET Electrical, Inc.
3) Southwire

Liquidtight Flexible Metal Conduit (LFMC) shall be constructed of one
continuous length of electro-galvanized, spirally wound steel strip with
interlocking convolutions, interior surfaces free from burrs and sharp edges, and
an outer liquidtight, nonmetallic, sunlight-resistant jacket; UL listed.

a. Acceptable Manufacturers:

1) AFC (American Flexible Conduit) Cable Systems
2) Anaconda Sealtite by ANAMET Electrical, Inc.
3) Southwire

Electrical Nonmetallic Tubing (ENT) shall be a nonmetallic, pliable, corrugated
raceway of circular cross section with integral or associated couplings,
connectors, and fittings, and made of materials that is resistant to moisture and
flame retardant; UL listed. ENT shall me the requirements of NEMA TC-13 and
shall be recognized by a CABO National Evaluation Report for use in one (1)
hour and two (2) hour rated construction. Only cement recommended specifically
for use with the brand of ENT used shall be used. Unless indicated differently on
drawings, ENT systems shall be color coded BLUE for branch and feeder circuit
wiring, YELLOW for communications, and RED for fire alarm and emergency
systems.

a. Acceptable Manufacturers:

1) Carlon
2) Heritage Plastics
3) Approved equal

Rigid Polyvinyl Chloride Conduit (PVC) shall be made from polyvinyl chloride
compound and be homogenous plastic material free from visible cracks, holes, or
foreign inclusions. Conduit bore shall be smooth and free of blisters, nicks, or
other imperfections. Conduit shall be rated for use with 90°C conductors and UL
listed. Conduit and fittings shall be tested in accordance with the testing
requirements defined in NEMA TC-2, NEMA TC-3, UL-651 and UL-514.
Schedule 40 shall be white in color; Schedule 80 shall be gray in color.

a. Acceptable Manufacturers:

1) Carlon

2) Heritage Plastics
3) IM Eagle

4) Cantex
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B. Conduit Fittings:

L.

Fittings for rigid metal conduit shall be fully threaded and shall be of the same
material as the respective raceway system. Fittings for electrical metallic tubing
shall be single screw indenter fittings for conduits up to 2 in. and double screw
indenter fittings for conduits 2 in. and larger. Connectors shall also have
insulated throat or plastic insulating bushing up to and including 1 in. size. For
sizes 1-1/4 in. and larger, provide plastic insulating bushing. Die-cast, pressure
cast fittings shall not be used. Fittings for rigid non-metallic conduit shall be
solvent cemented in accordance with the manufacturer's instructions.

a. Acceptable Manufacturers:

1) 0.Z. Gedney

2) Steel City

3) Thomas & Betts
4) Crouse-Hinds
5) Carlon

Expansion Fittings shall be watertight, combination expansion and deflection
type designed to compensate for movement in any direction. Fittings shall have
flexible copper braid bonding jumpers, neoprene sleeve and stainless steel bands,
use aluminum body fittings for rigid aluminum conduit.

a. Acceptable Manufacturers:
1) Crouse-Hinds, Type "XD"

2) 0.Z./Gedney, Type "DX"
3) Approved equal

C. Wireway, Wire Trough, and Auxiliary Gutters:

1.

Wireway and Wire Trough shall be hinged cover type wireway with provisions
for full lay-in along the entire length of run. Wireway shall be steel, enclosed
with gray enamel finish. Provide NEMA 1 units for interior/dry/clean locations
and NEMA 12 for interior dry maintenance/shop/utility locations. Size to meet
NEC fill requirements or larger as noted on Contract Documents. Provide
knockouts along runs. Recess in wall where required for flush mounted
equipment. Hinge shall be on the bottom of front face for horizontal mounting.
Provide all covers, couplings, offsets, elbows, expansion joints, adapters, hold
down straps, end caps, tees, pullboxes, hangers, reducers, supports, and other
fittings to match and mate with wireways as required for complete system.

a. Acceptable Manufacturers:

1) Square D "Square Duct"

2) General Electric
3) Hoffman
4) Meco
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D. Cable Trays:
1. Solid Bottom Cable Trays shall be aluminum construction, including accessories.

One-piece construction bottom and side, sheet aluminum 080 +5%. Aluminum
alloy side rails and bottom channel with flanges in standard lengths 12 ft. - 0 in.
long. Wrap around type bolted connector to connect tray sections. Cover
required where indicated on Contract Documents and in all areas used as return
air plenums. Use three-piece construction, consisting of a solid corrugated
bottom welded to the side rails. Provide divider strip where noted on Contract
Documents. Minimum inside radius of horizontal elbows shall be 12 in. Provide
special radius elbows where required for field conditions. Horizontal and vertical
bends for solid bottom trays shall have solid bottoms. Loading data:

Usable
Tray Load Lbs. Per .
Width Depth NEMA Standard Span Feet Deflection
Depth
12 in. 4 in. 3in. 12B 10 ft. 115 0.15 in.
18 in. 4 in. 3in. 12B 10 ft. 115 0.015 in.
18 in. 6 in. 3in. 12C 10 ft. 144 0.15 in.
a. Provide a safety-loading factor of 1.5 for uniformly distributed loads
when supported as a simple span in accordance with the NEMA standard
listed.
b. Shall be painted as directed by the architect.
c. Acceptable Manufacturers:
1) P-W
2) B-Line Systems
3) Chalfant
4) Globe
E. Low Voltage (600V or less) Conductors and Cables:
1. Conductors shall be insulated for 600 volts, unless otherwise noted, and shall be

standard AWG and kemil sizes. Conductors shall be 98% copper, thermal plastic
or cross-linked polymer insulated, heat and moisture resistant. Conductor sizes
No. 18 AWG and smaller shall be a solid single strand; No. 16 AWG and larger
shall be multiple stranded. Minimum conductor size shall be #12 AWG except
smaller sizes may be used for communications and special systems. Conductor
sizes shall be as called for. Conductors shall be labeled with UL seal and be
marked with the manufacturer's name, wire size and insulation type. Insulation
for all 600 volt conductors shall be Type THHN/THWN-2 or Type XHHW-2,
unless otherwise noted. All exterior and underground conductors shall be
XHHW-2. Luminaire fixture wire shall conform to the latest Underwriters
Laboratories requirements. Flexible cords and cables for general portable use
shall be Type SO or SOOW or as noted. Cables for special use shall be of the
type specified for the application.
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a. Color Coding:
I} All circuits shall be color coded according to the following
schedule.
Three Phase Three Phase
120/208V 277/480V
240V
Ground Green Green
Neutral White Gray
AorLl Black Brown
BorlL2 Red Orange
CorL3 Blue Yellow
b. Acceptable Manufacturers:
1) General Cable (Brand of Prysmian Group)
2) Southwire
3) The Okonite Company
4) Service Wire Co.
5) Encore Wire
2. Terminal Lugs and Connectors:
a. The lug shall be capable of continuous operation at the current rating of

the cable it is used on. The lug shall be UL listed per UL 486A, using
industry standard crimping tools and dies. Terminal lugs shall be
solderless, pressure type with UL label for "CU/AL" conductor
terminations. The lug shall be a closed-end compression (crimp) type,
constructed of seamless, alloy suitable for copper and/or aluminum
conductors to match the conductor. The lug shall be made with a
chamfered inside end, for ease of conductor insertion. Both one and two
hole lugs shall be NEMA sized for standard stud sizes and spacing. The
lug shall be designed for use at the system voltage.

1) Acceptable Manufacturers:
a) 3M Scotchlok 30,000 and 31,000 Series
b) Burndy
c) 0.Z./Gedney
d) Thomas and Betts
b. The conductor connection shall be capable of continuous operation at the

current rating of the cables it is used on. The connection shall be UL
listed per UL 486A, using industry standard crimping tools and ides.
The connector shall be an inline compression (crimp) type, constructed
of seamless, tin-plated copper. The connector shall be constructed with
chamfered inside-ends and with center cable stops. The connector shall

be designed for use at the system voltage.
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1) Acceptable Manufacturers:

a) 3M Scotchlok 10,000 and 11,000 Series
b) Burndy

c) 0.Z./Gedney

d) Thomas and Betts

c. "Split-bolt" Connectors shall be solderless type.
I} Acceptable Manufacturers:
a) Burndy
b) Kearney

c) 0.Z./Gedney
d) Thomas and Betts
e) Anderson

d. "TWIST ON" Connectors shall be spiral steel spring type and insulated
with vinyl cap and skirt.

1) Acceptable Manufacturers:

a) 3-M Company "Scotch-Lok"
b) Ideal "Wing-Nuts"
c) Approved equal

F. Outlet Boxes, Device Boxes, Rings, and Covers:

1. Outlet Boxes having pryout openings, knockouts, threaded entries, or hubs in
either the sides of the back, or both, for entrance of conduit or cable fittings, or
cables, with provisions for mounting outlet box cover. Outlet boxes shall be
galvanized steel, not less than 2-1/2 in. deep, unless restricted by the
surroundings, 4 in. square or octagonal. Boxes and associated fittings, plates and
devices shall be mechanically fastened (screwed), friction fitting is not
acceptable. Outlet boxes exposed to moisture, surface mounted, exterior, wet or
damp locations shall be cadmium cast alloy complete with external threaded hubs
and gasketed screw fastened covers. Minimum box size shall be as indicated in
the NEC for the conductors and devices installed. Boxes shall be approved for
the environmental condition where they will be installed.

2. Conduit bodies providing access to interior of conduit or tubing system through
one or more removable covers at junction or terminal point and listed in

accordance with outlet box requirements.

3. Extension ring intended to extend sides of outlet box or device box to increase
box, volume, or both.

a. Acceptable Manufacturers:

1) Steel City
2) Raco
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3) Appleton
4) Crouse Hinds

4. Telephone/Data Communications Outlet Boxes:

a. 2 in. x 4 in. outlet box with single gang plaster ring with cover plate
suitable for indicated communications outlet and conduit routed to cable
tray. Cover plate shall match the receptacle cover type.

5. Pull and junction boxes shall be constructed of not less than 14 gauge galvanized
steel with trim for flush or surface mounting in accordance with the location to be
installed. Provide screw-on type covers. Boxes installed in damp or wet
locations shall be of raintight construction with gasketed cover and threaded
conduit hubs. In no case shall boxes be sized smaller than as indicated NEC for
conduit and conductor sizes installed. Boxes shall be approved for the
environmental condition of the location where they will be installed.

a. Acceptable Manufacturers:

1) Hoffman
2) Keystone
3) Approved equal

G. Terminal and Equipment Cabinets:

1. Terminal and equipment cabinets shall be code gauge galvanized steel with
removable endwalls. Fronts shall be of code gauge steel, flush or surface type (as
indicated) with concealed trim clamps, concealed hinges, flush lock, and grey
baked enamel finish. Boxes and front shall be UL listed and shall be minimum
35in. Hx 24 in. W x 6 in. D. Provide removable insulated plywood terminal
board mounted on inside back wall of cabinet.

a. Acceptable Manufacturer:

1) Square D "Mono-Flat"
2) Approved equal

H. Waterproofing Seals:

1. Provide expanding link type seal, for installation between duct/conduit, and
sleeve or core-drilled hole in concrete.

2. Make: Link Seal, manufactured by Thunderline Corp., or approved equal.
L. Flashing, Sealing, Fire-stopping:
L. Fire-Stopping for Openings Through Fire and Smoke Rated Wall and Floor
Assemblies:
a. Provide materials and products listed or classified by an approved

independent testing laboratory for "Through-Penetration Fire-Stop
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Systems". The system shall meet the requirements of "Fire Tests of
Through-Penetration Fire-Stops" designated ASTM E814.

Provide fire-stop system seals at all locations where piping, tubing,
conduit, electrical busways/cables/wires, ductwork and similar utilities
pass through or penetrate fire rated wall or floor assembly. Provide fire-
stop seal between sleeve and wall for drywall construction.

The minimum required fire resistance ratings of the wall or floor
assembly shall be maintained by the fire-stop system. The installation
shall provide an air and watertight seal.

The methods used shall incorporate qualities, which permit the easy
removal or addition of electrical conduits or cables without drilling or
use of special tools. The product shall adhere to itself to allow repairs to
be made with the same material and permit the vibration, expansion
and/or contraction of any items passing through the penetration without
cracking, crumbling and resulting reduction in fire rating.

Acceptable Manufacturers:

oo o

Dow Corning Fire-Stop System Foams and Sealants
Nelson Electric Fire-Stop System Putty, CLK and WRP
S-100 FS500/600, Thomas & Betts

Carborundum Fyre Putty

3-M Fire Products

Where specified herein or shown on the drawings provide a wire guard for devices or
equipment. Units shall be custom as needed for the application.

Wire guard shall be a minimum #6 wire gage of zinc plated steel, overall clear coating
and welded at joints. For any unit needing access it shall have an integral hinge and
locking means.

Wires shall have 2 in. maximum spacing.

Acceptable Manufacturers:

Design Make: American Time and Signal

Approved equal

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Comply with NECA NEIS (National Electrical Installation Standard) latest edition.
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B. Unless otherwise noted, wiring for all systems indicated in the contract documents shall
consist of insulated conductors installed in raceways. Raceways shall be continuous from
outlet box to outlet box and from outlet box to cabinet, junction or pull box. Secure and
bond raceways to all boxes and cabinets so that each system of raceways is electrically
continuous throughout. Unless otherwise indicated on the drawings, install all wiring in
the following raceway system:

L.

2.

Wiring 600 Volts or Less in Dry Locations: EMT.

Wiring 600 Volts or Less in Dry Locations and Subject to Physical Damage:
RMC.

Wiring 600 Volts or Less in Outdoors, Above Grade Locations: PVC-80.

Wiring 600 Volts or Less Installed Below Grade, in Concrete Floor Slabs or
Below Ground Floor Slab: PVC-40 encased in concrete with rigid metal conduit
bends and penetrations through building floors and walls.

Flexible metal conduit shall be used for final connection to all motors, final
connection to rotating or vibrating equipment, final connections to dry type
transformers and final connections to recessed lighting fixtures. Liquidtight
flexible conduit shall be used in all wet or damp locations. Maximum length of
flexible conduit shall be 36 in., except that from outlet boxes to lighting fixture
maximum length shall be 6 ft. Provide green insulated equipment grounding
conductor in all flexible metal conduit.

C. Raceways:

1.

Sized as indicated on the drawings. Where sizes are not indicated, raceways
shall be sized as required by the National Electrical Code in accordance with the
quantity, size, and type of the insulation conductors to be installed. Raceways
shall be minimum 1 in. trade size for all telephone, data, intercommunications,
instrumentation, fire alarm, television and computer systems and for all branch
circuit "Home Runs" to panelboards. Installed to provide adequate grounding
between all outlets and the established electrical system ground.

Arranged in a neat manner for access and allow for access to work installed by
other trades.

Install raceways square to the enclosure and terminate at enclosures without hubs
with locknuts on both sides of enclosure wall. Install locknuts handtight, plus
one-quarter turn more.

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

Complete raceway installation before starting conductor installation.
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Provide stub-ups through floors with coupling threaded inside for plugs, set flush
with finished floor. Plug coupling until conduit is extended above floor to final
destination or a minimum of 2 feet above finished floor. Wherever a cluster of
four (4) or more raceways rise out of floor exposed, provide neatly formed 6 in.
high concrete envelop, with chamfered edges, around raceways.

Installed with a minimum of bends and offsets. All bends shall be made without
kinking or destroying the cross section contour of the raceway. Factory made
bends are acceptable and should be considered for raceways larger than 2 in.

Make bends in raceway using large-radius performed ells except for parallel
bends. Field bending must be in accordance with NFPA 70 minimum radii
requirements. Provide only equipment specifically designed for material and size
involved.

Conceal conduit within finished walls, ceilings, and floors unless otherwise
noted, or where permitted by the Owner's Representative. All exposed raceways
shall be painted to match existing adjacent surface as directed by the Architect.
Install conduit parallel or perpendicular to building lines.

Support conduit within 12 inches of enclosure to which attached.

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

Seal raceway opening that penetrate rooms or walls with acoustical requirements
on both sides of rooms or walls with acoustically rated putty or firestopping.

Differing Temperatures: For raceways routed between areas with differing
temperatures (interior to exterior, walk in coolers/freezers, environmental
chambers, etc.) install raceway as follows:

a. Provide a thermal break, 4 in. minimum of stainless steel or Schedule 40
PVC conduit within space wall/separation.

b. Seal raceway penetration through the wall/separation.
c. Provide a box on each side of the space wall/separation.
d. Provide raceway interior sealant (duct seal or suitable foam) to provide a

complete air barrier after conductors are installed.

e. Mounting of raceway and boxes on equipment shall be coordinated and
approved by the equipment manufacturer.

f. Installed with exterior surfaces not less than 6 in. from any surface with
normal operating temperature of 200°F or higher.
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Expansion-Joint Fittings:

a. Install in runs of aboveground PVC that are located where environmental
temperature change may exceed 30 deg. F and that have straight-run
length that exceeds 25 feet. Install in runs of aboveground RMC and
EMT conduit that are located where environmental temperature change
may exceed 100 deg. F and that have straight-run length that exceeds 100
feet.

b. Install expansion fittings at locations where conduits cross building or
structure expansion joints.

c. Install with position, mounting, and piston setting selected in accordance
with manufacturer's written instructions for conditions at specific
location at time of installation. Install conduit supports to allow for
expansion movement.

d. Installed such that no undue stress is placed on any electrical raceway
due to the proper functioning of expansion joints.

Raceway installed in wet/damp locations or on exterior walls shall have a spacer
manufactured for this purpose provided to maintain a space/void between the
mounting surface and the raceway.

Do not install conduits within 2 inches of the bottom side of a metal deck roof.

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.

Cut conduit perpendicular to the length. For conduits 2 inch trade size and larger,
use roll cutter or a guide to make cut straight and perpendicular to the length.
Ream inside of conduit to remove burrs. Bush where necessary.

Install pull wires in empty raceways. Provide polypropylene or monofilament

plastic line with not less than 200 Ib tensile strength. Leave at least 12 inch of

slack at both ends of pull wire. Cap underground raceways designated as spare
above grade alongside raceways in use.

Plugged at the ends of each roughed-in raceway with an approved cap or disc to
prevent the entrance of foreign materials during construction.

Installed with UL approved rain-tight and concrete-tight couplings and
connectors.

Raceways shall not be attached to or supported by wooden plug anchors or
supported from mechanical work such as ductwork, piping, etc.

Raceways installed in concrete slabs shall be located so as not to affect structural
integrity of slab, and such that conduit shall have a minimum of 1 in. of concrete
cover on all sides. Obtain approval from the Owner's Representative prior to
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installing conduit larger than 1 in. trade size in concrete slabs. Raceways in slabs
shall be for floor box use only, or routing vertically through.

If it is necessary to burn holes through webs of beams or girders, call such points
to the attention of the Owner's Representative and receive written approval both
as to location and size of hole before proceeding with work. All holes shall be

burned no larger than absolutely necessary.

Become familiar with the general construction of the building and place sleeves,
inserts, etc., as required. All penetrations through existing floors shall be core

drilled and sleeved.

All raceways shall be supported adequately by malleable iron pipe clamps or
other approved methods. In exterior or wet locations, supports shall allow not
less than 1/4 in. air space between raceway and wall. Firmly fasten raceway
within 3 ft. of each outlet box, junction box, cabinet or fitting. The following
table lists maximum spacing between conditions, strength of supporting

members, etc.

Furnish and install such supports at no additional cost to owner.

Conduit Trade Size | Type of Run Spﬁlgil;;(;zt;lee ¢ Vertlicna;zstacmg
1/2 in., 3/4 in. Concealed 7 10
1in., 1-1/4 in. Concealed 8 10
1-1/2 in. and larger Concealed 10 10
1/2 in., 3/4 in. Exposed 5 7
1in., 1-1/4 in. Exposed 7 8
1-1/2 in. and larger Exposed 10 10

Where raceways puncture roof, install pitch pockets as required in order that the
roof warranty is maintained. Coordinate with representative of roofing material

manufacturer.

At each flush mounted panelboard, terminal cabinet, control cabinet, etc., provide
four (4) spare 1 in. raceways from panelboard, etc., to an area above the nearest
accessible ceiling space. Make 90° turn above the ceiling, arranged for further
continuation of raceway, and cap.

Raceways containing medium voltage circuits shall have adhesive labeling every
20" on center minimum indicating "MEDIUM VOLTAGE".

D. Cable Trays:

1.

Tray supports shall be hung using threaded, galvanized rod hangers, with rods
extended through support steel and double nutted. Size support member within
load rating of member section; and without visible deflection. Install cable tray

level and straight.
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Provide aluminum body expansion connectors at building expansion joints.
Minimum 4 in. movements, greater if expansion movement conditions warrant.

Provide external grounding strap at expansion joints, crossovers and at other
locations where tray continuity is interrupted.

Provide necessary elbows, tees, crosses, risers, offsets, fittings, reducers,
connectors, clamps, rod suspension, trapeze hangers, etc., as required to make a
complete job, coordinate with the manufacturer.

Provide conduit to tray fitting at each conduit entrance to tray.

Install divider in trays as called for.

Install fire stop wall frames around cable tray at penetrations through fire rated

walls, and where called for. Seal these openings with pliable fire resistant
sealant.

Outlet Boxes:

1.

Consider location of outlets shown on drawings as approximate only. Study
architectural, process piping, mechanical, plumbing, structural, roughing-in, etc.,
drawings and note surrounding areas in which each outlet is to be located.

Locate outlet so that when fixtures, motors, cabinets, equipment, etc., are placed
in position, outlet will serve its desired purpose. Where conflicts are noted
between drawings, contact Owner's Representative for decision prior to
installation. Comply with the NEC relative to position of outlet boxes in finished
ceilings and walls.

Prior to installation, relocate any outlet location a distance of 5 ft. in any
direction from location indicated on drawings if so directed by the Owner's
Representative. Prior to completion of wall construction, adjust vertical height of
any outlet from height indicated if so directed by Owner's Representative. The
above modifications shall be made at no additional cost to the Owner.

Provide boxes in wiring and raceway systems wherever required for pulling of
wires, making connections, and mounting of devices or fixtures. Outlet boxes
shall be sized to accommodate the wiring, splices and device(s) to be installed in
accordance with the NEC.

Saw-cut opening for boxes recessed in masonry walls in center of cell of
masonry block, and install box flush with surface of wall. Box shall have extra-
deep type raised tile covers or shall be 3-1/2 in. deep boxes with square corners
and dimensions to accommodate conductors installed. Prepare block surfaces to
provide a flat surface for a raintight connection between box and coverplate or
supported equipment and box, whether installed indoors or outdoors.

Horizontally separate boxes mounted on opposite sides of walls so they are not in
the same vertical channel.
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Locate boxes so that cover or plate will not span different building finishes.
Install a device cover plate over each and every outlet indicated on drawings. Do
not install plates until painting, cleaning and finishing of surfaces surrounding the
outlet are complete. Install single one-piece multi-gang covers over multi-gang
devices.

Where outlets at different mounting heights are indicated on drawings adjacent to
each other (due to lack of physical space to show symbol on drawings), install
outlets on a common vertical line.

Where switch outlets are shown adjacent to strike side of door, locate edge of
outlet box approximately 3 in. from door frame.

Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.

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

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

Floor outlet boxes shall be installed flush with finished floor, adjust level and tile
as required. Where finished floor is terrazzo, provide boxes specifically designed
for installation in terrazzo. Where floors are to receive carpet or flooring
material, coordinate with appropriate trade and provide insert. Rectangular
covers shall be parallel and perpendicular with the building or, if used, floor
tile/floor joints/pattern. Coordinate cover type with the flooring and device type.

Outlet boxes installed in plaster, gypsum board or wood paneled hollow cavity
walls shall be installed flush with raised plaster covers or raised tile covers.
Boxes shall be mechanically fastened and supported by two (2) adjacent
structural members (studs) with cross brackets (Garvin Industries Model BMB or
approved equal).

Surface ceiling mounted outlet boxes shall be minimum 4 in. square, 1-1/2 in.
deep, galvanized sheet metal.

Surface wall mounted outlet boxes shall be cast type boxes.

Do not install aluminum boxes, enclosures, or fittings in contact with concrete or
earth.

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

Seal openings and knockouts in back and sides of boxes and enclosures with
acoustically rated putty for boxes and enclosures in areas of walls with acoustical
requirements. Provide gaskets for wallplates and covers.
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Seal openings and knockouts in back and sides of boxes and enclosures in areas
of walls with lead shielding requirements.

F. Wiring Methods:

L.

10.

11.

12.

13.

Conductors shall not be installed until raceway system, including all outlets,
cabinets, bushings and fittings, is completed. Verify that all work of other trades
which may cause conductor damage is completed. Use only U.L. approved cable
lubricants when necessary. Do not use mechanical means to pull conductors No.
8 or smaller.

In general, conductors shall be the same size from the last protective device to
the load.

Wiring systems shall be properly grounded and continuously polarized
throughout, following the color-coding specified. Connect branch circuit wiring
at panelboards, as required, in order to provide a "balanced" three-phase load on
feeders.

Provide insulated green ground conductor in each branch circuit.

All feeder connections shall be made to bus and other equipment using
solderless, pressure type terminal lugs.

Branch circuits connected to a 20A circuit breaker shall be sized as indicated
except for lengths exceeding 75 ft. For circuits longer than 75 ft. to 100 ft. utilize
No. 10 AWG conductors (line, neutral and ground) and for circuits from 100 ft.
to 150 ft. utilize No. 8 AWG (line, neutral and ground) unless otherwise
indicated. Conduit size shall be modified in accordance with the NEC.

For splices and taps, No. 10 AWG and smaller, use solderless "twist on"
connectors having spiral steel spring and insulated with a vinyl cap and skirt.

For splices and taps, No. 8 and larger, use insulated solderless set screw AL/CU
or hydraulically compressed sleeve fittings suitable for the intended use.

Use cast connections for ground conductors.

Provide minimum 6 in. of spare/slack of each conductor in each junction or pull
box and termination.

Make all splices and connections in accessible boxes and cabinets only.
Cover uninsulated splices, joints, and free ends of conductor with rubber and
friction tape of PVC electrical tape. Plastic insulating caps may serve as

insulation. Heat shrink sleeves shall be acceptable for crimp type splices.

On termination at branch circuit outlets, leave a minimum of 8 in. free conductor
for installation of devices and fixtures.
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Provide conduit seals and explosion proof devices as indicated on the plans and
as dictated by the NEC for all hazardous locations indicated on the drawings.

Provide cable/conductor vertical support in accordance with the NEC.

The following systems are permitted to be installed in cable tray in compliance
with the NEC:

a. Communication cable.

b. Security cable.

G. Junction and Pull Boxes:

L.

Install junction and pull boxes in readily accessible locations. Access to boxes
shall not be blocked by equipment, piping, ducts and the like. Provide all
necessary junction or pull boxes required due to field conditions and size as
require by the National Electrical Code.

H. Equipment Mounting Heights: Coordinate with architectural interior and exterior
elevations.

L.

Unless otherwise noted, mount devices and equipment at heights measured from
finished floor to device/equipment centerline as follows:

a. Clock outlets (104 in. AFF or 10 in. below 104 in.
ceiling, whichever is lower)

b. Telephone outlets 18 in.
c. Telephone outlets, wall mounted 46 in.
d. T.V. outlet 18 in.

e. Terminal cabinets, control cabinets, to top 72 in.
of backbox

Where structural or other interferences prevent compliance with mounting
heights listed above, consult Owner's Representative for approval to change
location before installation.

L Hangers and Supports:

L.

Provide steel angles, channels and other materials necessary for the proper
support and erection of motor starters, distribution panelboards, large disconnect
switches, large circuit breakers, pendant mounted lighting fixtures, etc.

Panelboards, disconnect switches, circuit breakers, cabinets, large pull boxes,
adjustable speed drives, cable support boxes and starters shall be secured to the
building structure and not supported from conduits. Small panelboards, etc., as
approved by Owner's Representative, may be supported on walls. Racks for
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support of conduits and heavy electrical equipment shall be secured to building
construction by substantial structural supports.

J. Identification:
1. Nameplates shall be engraved black, with white core, with Helvetica medium
3/16 in. lettering. 1/8 in. lettering is acceptable where space of 3/16 in. is not
available.
2. Using adhesive backed printed tape label (white background, black lettering) all

receptacle and switch coverplates, power poles, etc. listing panel designation and
circuit number. Tape shall be attached to inside of receptacle or switch
coverplates.

K. Spare Parts:

1. Deliver to Owner and obtain receipt for spare parts including key switches, fuses,
etc.

END OF SECTION 260501
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.
3. Connectors, splices, and terminations rated 600 V and less.
1.2 DEFINITIONS
A.  PV: Photovoltaic.

B. RoHS: Restriction of Hazardous Substances.

C.  VFC: Variable-frequency controller.

1.3 SUBMITTALS
A.  Product Data: For each type of product.
B.  Product Schedule: Indicate type, use, location, and termination locations.
C.  Qualification Data: For testing agency.

D.  Field quality-control reports.

1.4 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.
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PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A.  Description: Flexible, insulated and uninsulated, drawn copper current-carrying
conductor with an overall insulation layer or jacket, or both, rated 600 V or less.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and use.

2. RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to
UL's "Wire and Cable Marking and Application Guide."

C.  Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with
ASTM B 8 for stranded conductors.

D. Conductor Insulation:

1. Type RHH and Type RHW-2: Comply with UL 44.
2. Type THHN and Type THWN-2: Comply with UL 83.
3.  Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and

UL 83.

4.  Type XHHW-2: Comply with UL 44.
5. Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277.

a.  Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked
polyethylene insulation, spiral-wrapped foil plus 85 percent braided shields
with full size drain wire, full sized insulated ground wire, and sunlight- and
oil-resistant outer PVC jacket. Provide this cable between VFCs and motor
loads as indicated on drawings.

2.2 METAL-CLAD CABLE, TYPE MC

A.  Description: A factory assembly of one or more current-carrying insulated conductors
in an overall metallic sheath.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and use.
2. Comply with UL 15609.
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3. RoHS compliant.
4.  Conductor and Cable Marking: Comply with wire and cable marking according to
UL's "Wire and Cable Marking and Application Guide."

C.  Circuits:
1. Single circuit and multicircuit with color-coded conductors.

D.  Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with
ASTM B 8 for stranded conductors.

E. Ground Conductor: Insulated.
F. Conductor Insulation:

1. Type TFEN/THHN/THWN-2: Comply with UL 83.
2.  Type XHHW-2: Comply with UL 44.

G. Armor: Steel, interlocked.

H.  Jacket: PVC applied over armor (when specified).

2.3 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating,
material, type, and class for application and service indicated; listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location
and use.

2.4 INSULATING TAPE

A.  Provide vinyl plastic tape that meets the requirements of UL 510 and has the following
characteristics:

1. 8.5 Mil minim thickness.

2. ASTM D-3005 Standard specification for low-temperature resistant vinyl Chloride
plastic pressure-sensitive electrical insulating type — type.

3. Rated 600 volts and 150°C, suitable for indoor and outdoor applications.

4. Retains flexibility, adhesion, and applicable at temperature ranges from 0 through
100°F without loss of physical or electrical properties.

5.  Resistant to abrasion, moisture, alkalis, acid, corrosion, and sunlight

6.  Tape manufacturer: 3M “Scotch Super 88" or approved equal.
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2.5 MANUFACTURERS

A.  Wire Manufacturers: subject to compliance with requirements, provide products by one
of the following (no exceptions):

Southwire Company
General Cable

The Okonite Company
Belden

VitaLink

Pyrotenax

oA~ wWwN =

B.  Connectors Manufacturers: subject to compliance with requirements, provide products
by one of the following (no exceptions):

1. Hubbell
2. Thomas & Betts
3. 3M Company

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders/Branch circuits: Copper; solid for No. 10 AWG and No. 12 AWG; stranded for
No. 8 AWG and larger.

B.  VFC Output Circuits Cable: Extra-flexible stranded for all sizes.
3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A.  Service Entrance: Type THHN/THWN-2, single conductors in raceway;
B.  Exposed Feeders: Type THHN/THWN-2, single conductors in raceway.

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

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.
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E. Feeders Installed below Raised Flooring: Type THHN/THWN-2, single conductors in
raceway.

F. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single
conductors in raceway.

G.  Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway;

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

Branch Circuits Installed below Raised Flooring: Type THHN/THWN-2, single
conductors in raceway.

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

K. VFC Output Circuits: Type XHHW-2 in metal conduit; Type TC-ER cable with dual tape
shield.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

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

B.  Contract drawings do not indicate size of branch circuit wiring; use No.12 AWG as a
minimum wire size for branch circuit wiring. For 20 Ampere branch circuits whose
length from the panel to the furthest outlet exceeds 100 feet for 120-volt circuits or
150 feet for 277-volt circuits; use No. 10 AWG or larger for the entire branch circuit
installation.

C. A shared neutral may be utilized for circuits other than circuits used for dimmers,
ground fault interrupter receptacles or circuit breakers, isolated ground receptacles,
and isolated ground surge suppressor type devices.

D. Complete raceway installation between conductor and cable termination points prior to
pulling conductors and cables.

E. 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.
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Do not install wire in incomplete conduit runs nor until after concrete work and
plastering is completed and moisture is swabbed from the conduits. Eliminate splices
where possible. Where necessary, splice in readily accessible pull, junction or outlet box.

Take precautions to avoid entrance of dirt and water into the conduit and cuts. Clean
conduits and ducts to remove and pulling compound prior to pulling cables. Do not
damage conductor insulation, braid jacket or sheet during installation. Any damaged
conductors shall be replaced immediately.

Use pulling means, including fish tape, cable, rope, cable reels on jacks, and basket-
weave wire/cable grips, that will not damage cables or raceway. Do not exceed
maximum recommended pulling tension of wire and cable

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

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

CONNECTIONS

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

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

Circumferential compression type connector (provide for splices and connections No. 6
AWG and larger)

1. Use for incoming and outgoing cable connections at enclosures and for ground
connections.
2. Use manufacturer's approved tool and correct size hex head with embosses die

number on the connector or lug.

Make crimped indentions parallel with insulation putty.

4, Fill voids and irregularities with insulation putty.

5. Cover nearly with four (4) layers of vinyl plastic tape except where insulated
covers are permitted; half-lap tape in two (2) directions.

w

Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack.
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3.5 IDENTIFICATION

3.6

3.7

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

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to the project
specifications.

FIELD QUALITY CONTROL

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

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

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

Perform tests and inspections.

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

2. After installing conductors and cables and before electrical circuitry has been
energized, test service entrance and feeder conductors and conductors feeding
the following critical equipment and services for compliance with requirements:

3. Perform each of the following visual and electrical tests:

a. Inspect exposed sections of conductor and cable for physical damage and
correct connection according to the single-line/riser diagram.
b.  Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2)  Calibrated torque wrench.
3)  Thermographic survey.

C. Inspect compression-applied connectors for correct cable match and
indentation.
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d. Inspect for correct identification.
Inspect cable jacket and condition.
f. Insulation-resistance test on each conductor for ground and adjacent

conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-
V dc for 600-V rated cable for a one-minute duration.

g.  Continuity test on each conductor and cable.

h Uniform resistance of parallel conductors.

i. Insulation resistance to comply with ICEA values.

4, Initial Infrared Scanning: After Substantial Completion, but before Final
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG
and larger. Remove box and equipment covers so splices are accessible to
portable scanner. Correct deficiencies determined during the scan.

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

b.  Record of Infrared Scanning: Prepare a certified report that identifies
switches checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

E. Cables will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports to record the following:
1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements, and corrective action taken to

achieve compliance with requirements.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A.  Provide a complete grounding system in accordance with the Contract Documents and
as specified herein.
1.2 SUBMITTALS

A. Minimum 1/8" scale floor plan drawings depicting the building ground electrode
system as to be installed.

B.  Detailed riser diagram depicting the building ground electrode system and bonding as
to be installed.

C. Product data sheets (cut sheets) for all ground bus bars and other components of the
grounding system.

D.  Field test reports.

1.3 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Certified by NETA.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

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

B.  Comply with UL 467 for grounding and bonding materials and equipment.
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2.2 CONDUCTORS

A.  Insulated Conductors: Copper wire or cable insulated for 600V unless otherwise

2.3

required by applicable Code or authorities having jurisdiction.
Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in

diameter.

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

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

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

Hwn =

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

CONNECTORS

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

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

Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.

Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with
dual, tin-plated or silicon bronze bolts.

Cable-to-Cable Connectors: Compression type, copper or copper alloy.
Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.

Conduit Hubs: Mechanical type, terminal with threaded hub.
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H.  Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head
bolt.

Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set
screw.

J. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head
screw.

K. Straps: Solid copper, copper lugs. Rated for 600 A.

L. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal two-piece
clamp.

M.  U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.

N.  Water Pipe Clamps:

1. Mechanical type, two pieces with stainless-steel bolts.
a. Material: Die-cast zinc alloy.
b.  Listed for direct burial.
2. U-bolt type with malleable-iron clamp and copper ground connector.

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

B. Ground Plates: 1/4-inch-thick, hot-dip galvanized.

PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No.8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger unless otherwise indicated.

B.  Underground Grounding Conductors: Install bare copper conductor, No.2 AWG

minimum.
1. Bury at least 24 inches below grade.
C. Isolated Grounding Conductors: Green-colored insulation with continuous yellow

stripe. On feeders with isolated ground, identify grounding conductor where visible to

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 3



CSArch

Newburgh Enlarged City School District

Project No. 108-2303.00 Newburgh ECSD CTE Building

3.2

3.3

normal inspection, with alternating bands of green and yellow tape, with at least three
bands of green and two bands of yellow.

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

1. Install bus horizontally, on insulated spacers 2 inches minimum from wall, 6
inches above finished floor unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame,
across top of doorway, and down; connect to horizontal bus.

Conductor Terminations and Connections:

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

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

Connections to Ground Rods at Test Wells: Bolted connectors.

4, Connections to Structural Steel: Welded connectors.

w

GROUNDING AT THE SERVICE

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

At utility transformer, ground per utility company requirements and standards.

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

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit
and to air duct and connected metallic piping.

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

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

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

F. Pad-Mounted Transformers and Switches: Install two ground rods and counterpoise
conductor circling the pad. Ground pad-mounted equipment and noncurrent-carrying
metal items associated with the transformer or switch by connecting them to
underground cable and grounding electrodes. Install tinned-copper conductor not less
than No. 2 AWG for counterpoise loop and for taps to equipment grounding pad. Bury
counterpoise loop not less than 18 inches below grade and 6 inches from the
foundation.

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

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

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

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 5



CSArch

Newburgh Enlarged City School District

Project No. 108-2303.00 Newburgh ECSD CTE Building

34

INSTALLATION

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

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade
unless otherwise indicated.

1.

Interconnect ground rods with grounding electrode conductor below grade and
as otherwise indicated. Make connections without exposing steel or damaging
coating if any.

Use Exothermic welds for all below-grade connections.

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

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

1.

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

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

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

Grounding and Bonding for Piping:

1.

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

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

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

apart.
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F. Ground Ring: Install a grounding conductor, electrically connected to each building

structure ground rod and to each indicated item, extending around the perimeter of
building area or item indicated.

1. Install tinned-copper conductor not less than No. 2 AWG for ground ring and for
taps to building steel.

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

G. Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70;
using electrically conductive coated steel reinforcing bars or rods, at least 20 feet long.

If reinforcing is in multiple pieces, connect together by the usual steel tie wires or

exothermic welding to create the required length.

35 FIELD QUALITY CONTROL
A.  Perform tests and inspections with the assistance of a factory-authorized service
representative.
B.  Tests and Inspections:

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

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to
manufacturer's written instructions.

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

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

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

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

C.  Grounding system will be considered defective if it does not pass tests and inspections.
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D.  Prepare test and inspection reports.

E. Report measured ground resistances that exceed the following values:

1.

3.
4.
5.

Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10
ohms.

Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5
ohms.

Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
Substations and Pad-Mounted Equipment: 5 ohms.

Manhole Grounds: 10 ohms.

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

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Hangers and supports for electrical equipment and systems.

1.2 SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for the following:
a. Hangers.

b.  Steel slotted support systems.
C. Nonmetallic support systems.
d.  Trapeze hangers.

e. Clamps.

f. Turnbuckles.

g.  Sockets.

h.  Eye nuts.

i. Saddles.

J. Brackets.

I

2. nclude rated capacities and furnished specialties and accessories.

B.  Shop Drawings: For fabrication and installation details for electrical hangers and
support systems.

Trapeze hangers. Include product data for components.

Steel slotted-channel systems.

Equipment supports.

Vibration Isolation Base Details: Detail fabrication, including anchorages and
attachments to structure and to supported equipment. Include adjustable motor
bases, rails, and frames for equipment mounting.

HwnN =

C.  Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on
which the following items are shown and coordinated with each other, using input from
installers of the items involved:
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1. Suspended ceiling components.
2. Structural members to which hangers and supports will be attached.
3. Size and location of initial access modules for acoustical tile.
4. Items penetrating finished ceiling, including the following:

a. Lighting fixtures.

b.  Airoutlets and inlets.
C. Speakers.

d.  Sprinklers.

e.  Access panels.

f. Projectors.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Performed steel channels and angles with a minimum of
13/32-inch diameter holes at a maximum of 8 inches o.c. in at least one surface.

1. Standard: Comply with MFMA-4 factory-fabricated components for field
assembly.
2. Material for Channel, Fittings, and Accessories: Stainless Steel, Type 304

3.  Channel Width: 1-5/8 inches.

4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester

coating applied according to MFMA-4.
6.  Channel Dimensions: Selected for applicable load criteria.

B.  Conduit and Cable Support Devices: Steel, Stainless-steel or Glass-fiber-resin hangers,
clamps, and associated fittings, designed for types and sizes of raceway or cable to be
supported.

C.  Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables
supported. Body shall be made of malleable iron.

D.  Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates,
shapes, and bars; black and galvanized.
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E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items
or their supports to building surfaces include the following:

1.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in
hardened Portland cement concrete, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar
to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable
for attached structural element.

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

5.  Toggle Bolts: Stainless-steel springhead type.

6. Hanger Rods: Threaded stainless- steel.

2.2 Manufacturers: Subject to compliance with requirements, provide products by one of

the following:

gk wn =

Allied Tube & Conduit; a part of Atkore International.
B-line, an Eaton business.

CADDY; a brand of nVent.

Thomas & Betts Corporation; A Member of the ABB Group.
Unistrut; Part of Atkore International.

PART 3 - EXECUTION

3.1 APPLICATION

A.  Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems unless requirements in this Section are stricter.

B.  Provide nonmetallic coated steel slotted channel to support PVC conduit run inside
building and in damp/corrosive environments.

C.  Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:

1.

Support vertically installed raceways less than 2 inches trade size at intervals no
greater than 8 feet. Support such raceways 2 inches trade size or larger and made
up with threaded couplings, at intervals no greater 15 feet.

Support horizontally installed raceways less than 1 inch trade size at intervals no
greater than 6 feet. Support such raceways 1 inch trade size or larger, at intervals
no greater than 10 feet.

Minimum rod size shall be 1/4 inch in diameter.
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D.  Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted
or other support system, sized so capacity can be increased by at least 25 percent in
future without exceeding specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clampers.

3.2 SUPPORT INSTALLATION

A.  Comply with NECA 1 and NECA 101 for installation requirements except as specified in
this article.

B.  Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used for strength determination shall be
weight of supported components plus 200 Ib.

C.  Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor
and fasten electrical items and their supports to building structural elements by the
following methods unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

4.  To Existing Concrete: Expansion anchor fasteners.

5. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock
washers and nuts.

6.  To Light Steel: Sheet metal screws.

7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to
substrate.

D.  Dirill holes for expansion anchors in concrete at locations and to depths that avoid the
need for reinforcing bars.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Metal conduits, tubing, and fittings.
Nonmetal conduits, tubing, and fittings.
Metal wireways and auxiliary gutters.
Nonmetal wireways and auxiliary gutters.
Surface raceways.

Boxes, enclosures, and cabinets.
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1.2 DEFINITIONS
A.  EMT: Electrical metallic tubing
B.  FMC: Flexible metal conduit
C.  GRC: Galvanized rigid steel conduit.
D.  MC: Metal Clad Cable
E. LFMC: Liquid-tight flexible metal conduit

F. RNC: Rigid nonmetallic conduit

1.3 SUBMITTALS

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

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

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

with common supports.
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PART 2 - PRODUCTS

2.1

A.

METAL CONDUITS, TUBING, AND FITTINGS

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

GRC: Comply with ANSI C80.1 and UL 6.
MC: Comply with UL 1569 and NEC article 330.
PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

Comply with NEMA RN 1,

External PVC Coating Thickness: 0.040 inch, minimum.

Internal urethane coating Thickness: 0.002 inch, minimum.

Hot dipped galvanized threads

PVC Coating shall be of the same manufacturer of the conduit.
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EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; single strip, continuous, flexible interlocked double-wrapped
steel, galvanized inside and outside forming smooth internal wiring channel.

LFMC: Flexible steel conduit with PVC jacket, UV stable, machine tool gray in color,
lightweight aluminum core internal construction and complying with UL 360.

Metal Fittings: Comply with NEMA FB 1 and UL 514:

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

2. Fittings for EMT:

a. Set-screw type.
b.  Inslab or concrete work, concrete tight fittings

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

4, Fittings for PVC-coated Rigid Steel Conduits: Minimum PVC thickness of 0.040
inch, 0.002 inch thickness of internal urethan, overlapping sleeves protecting
threaded joints. All conduit bodies shall be NEMA 4x Rated with encapsulated
stainless steel screws.
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2.2

2.3

5. Fittings for LFMC: Body, gland and lock nut shall be steel of malleable iron.
Ground cone shall be steel, sealing ring and insulator shall be blue molded
thermoplastic at 150°C (221°F) maximum.

6. Fittings for GRC: Threaded rigid steel conduit fittings. Comply with NEMA FB 2.10.

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

NONMETALLIC CONDUITS, TUBING, AND FITTINGS

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

RNC: Type EPC-40-PVC or EPC-80-PVC for 90°C, complying with NEMA TC 2 and
UL 651 unless otherwise indicated.

Materials must have tensile strength of 7,000-7,200 psi at 73.4°F, flexural strength of
12,000 psi and compressive strength of 9,000 psi.

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

Raceway, fittings, and cement must be produced by the same manufacturer who must
have had a minimum of ten (10) years’ experience in manufacturing of these products.
METAL WIREWAYS AND AUXILIARY GUTTERS

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

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

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

Wireway Covers: Hinged cover secured with captive screws unless otherwise indicated.

Finish: Manufacturer's standard enamel finish NEMA 250 rated.
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2.4

A.

2.5

2.6

NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

Description: Fiberglass polyester, extruded and fabricated to required size and shape,
without holes or knockouts. Cover shall be gasketed with oil-resistant gasket material
and fastened with captive screws treated for corrosion resistance. Connections shall be
flanged and have stainless-steel screws and oil-resistant gaskets.

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

Solvents and Adhesives: As recommended by conduit manufacturer.

SURFACE RACEWAYS

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

Surface Metal Raceways:
1. Refer to drawings for location(s), type(s), and quantity(s) of surface metal
raceway.
a. Surface finish: be satin, anodized #204 type clear, Class R1 mil-Spec with
minimum anodized finish of .004” unless otherwise noted.

Surface Nonmetallic Raceways: Two- or three-piece construction, complying with
UL 5A, and manufactured of rigid PVC with texture and color selected by Architect from
manufacturer's standard colors. Product shall comply with UL 94 V-0 requirements for
self-extinguishing characteristics.

BOXES, ENCLOSURES, AND CABINETS

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

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

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy.
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2.7

Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

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

Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan
weighing 70 Ib.

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

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

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover.

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

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

1. 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.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
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MANUFACTURERS

Raceway and Fitting Manufacturers: subject to compliance with requirements, provide
products by one of the following (no exceptions):

1. Wheatland Tube
2. Allied Tube & Conduit
3. Thomas & Betts
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Hubbell
Legrand
Calbond
Plasti Bond

Republic Conduit
0. Crouse-Hinds
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Western Tube and Conduit

B.  Wireways, surface raceways, boxes, enclosure and cabinets Manufacturers: subject to
compliance with requirements, provide products by one of the following (no

exceptions):

Legrand
Hubbell
Thomas & Betts
Hoffman

OZ Gedney

NouvswN =

Crouse-Hinds

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

Appleton Electric Company

A.  The following application must be adhered to. Raceways installed that are not
conforming to this listing must be removed and replace with specified material at no

additional expense.

Raceway Types

Applications

Galvanized Rigid Steel
Conduit (GRQ)

Where exposed to mechanical injury, where
specifically required; indoors where exposed to
moisture; where required by codes and for all
circuits in excess of 600 volts. Outdoor
locations, sump and ejector pits, elevator pits,
loading docks, garage, rooftops and
gymnasium.

PVC Coated Galvanized
Rigid Steel Conduit (GRC)

Where exposed to extreme outdoor and
indoor corrosion and or weather conditions:
Stub out of Concrete applications. In

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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Raceway Types

Applications

applications where two (2) UL Listed Layers of
Corrosion protection is required and Hot
Dipped Galvanized Conduit as Primary
Protection is listed PVC Coating is listed as
Primary Corrosion is also UL Listed.

Electrical Metallic tubing
(EMT)

Use in every instance except where another
material is not specified.

Metal Clad Cable (MC)

Lighting and receptacle branch circuits
concealed in dry hollow spaces of a building.
May not be used in areas where it would be
subjected to physical damage, or where
prohibited by Code.

Flexible Metal Conduit
(FMQ)

Use in dry areas for connections to lighting
fixtures in hung ceilings, connections to
equipment installed in removable panels of
hung ceilings; at all transformer or equipment
raceway connections where sound and
vibration isolation is required.

Liquid-Tight Flexible
Metal Conduit (LFMC)

Use in areas subject to moisture where flexible
metal conduit is unacceptable, at connections
to all motors, and all raised floor areas.

Rigid Non-Metallic
Conduit (RNC)

Schedule 40 - Where raceways are in a slab
below grade levels; for raceway duct banks.
Schedule 80 - For underground raceways
outside of the building which are not encased
in concrete.

Wireways and Auxiliary
Gutters

Where indicated on the Contract Documents
and as otherwise specifically required.

Boxes and Enclosures

NEMA 250, Type 1, except use NEMA 250, Type
4 in kitchens and damp/or wet locations.
Outdoors use NEMA 250, Type 3R.

wiring.

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

Provide separate raceways for all wiring systems, including security, data, paging, low
voltage et al. All 480Y/277 volt wiring must be kept independent of 208Y/120 volt
Emergency system wiring must be kept independent of the normal system
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wiring. Provide grounding conductor within all circuits. Minimum size 3/4-inch for
home runs and 1-inch minimum for power distribution. Wiring of each type and
system must be installed in separate raceways.

C.  Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid Galvanized Steel Conduit (GRC): Use threaded rigid steel conduit fittings.
Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with

this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating

after installing conduits and fittings. Use sealant recommended by fitting

manufacturer and apply in thickness and number of coats recommended by

manufacturer.

EMT: Use setscrew steel fittings. Comply with NEMA FB 2.10.

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

w

D. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

E. Install surface raceways only where indicated on Drawings.
F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.
3.2 INSTALLATION

A.  Comply with NECA1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NFPA 70
limitations for types of raceways allowed in specific occupancies and number of floors.

B.  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.

C.  Complete raceway installation before starting conductor installation.

D. Install capped bushings on the raceways as soon as they are installed and remove only
when cables are pulled. Securely tie embedded raceway in place prior to embedment.

E.  Arrange stub-ups so curved portions of bends are not visible above finished slab.
Raceways installed below or in floor slabs must extend a minimum of 4 inches above
the finished slab to the first connector.

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

Install exposed raceways parallel or at right angles with building lines.
Support conduit within 12 inches of enclosures to which attached.

Provide one (1) empty 3/4 inch raceway for each three (3) spare unused poles or spaces
of each flush-mounted panelboard. Terminate empty 3/4 inch conduits in a junction
box, which after completion is accessible to facilitate future branch circuit extension.
Provide pull lines in each raceway.

Raceways in hung ceilings shall be installed on and secured to the slab or primary
structural members of the ceiling, not to lathing channels or T-bars, Z-bars or other
elements which are direct supports of the ceiling panels. Secure conduit firmly to the
steel with clips and fittings designed for that purpose. Install as high as possible but
not less than 1'-0" above the hung ceilings.

Raceways Embedded in Slabs:

1. Install no raceway in the concrete slab except with the permission of the

Structural Engineer and written consent of the Owner.

Do not install raceways larger than 1-1/4 inch size in structural concrete slabs.

In no case will the installation of raceways be permitted to interfere with proper

placement of principal reinforcement.

4. Place raceways in the structural slabs between the upper and lower layers of
reinforcing steel. Careful bending of the conduits is required.

5. Space the raceways embedded in concrete slabs not less than eight (8) inches on
centers and as widely spaced as possible where they converge at panels or
junction boxes.

6. Install raceways running parallel to slabs supports, such as beams, columns and
structural walls, not less than 12 inches from such supporting elements.

7. Secure saddle supports for conduit, outlet boxes, junction boxes, inserts, etc. with
suitable adhesives during concrete pour of the slab to prevent displacement.

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

wmn

Stub-ups to Above Recessed Ceilings:

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

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:
Apply listed compound to threads of raceway and fittings before making up joints.
Follow compound manufacturer's written instructions.
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N.  Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

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

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

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

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

S.  Clear all raceways of all obstructions and dirt prior to pulling in cables. Use ball mandrel
(diameter approximately 85% of the conduit inside diameter) followed by close fitting
wire brush and wad of felt. This assembly may be pulled in together with, but ahead of
any cable being installed. Clean all empty raceways similarly. Clear any raceway which
rejects ball mandrel, then re-attempt mandrel application.

T. Install labeled pull wires in empty raceways. Use polypropylene or monofilament plastic
line with not less than 200-Ib tensile strength. Leave at least 5 feet of slack at each end
of pull wire. Tag both ends of the cable denoting opposite and termination location
with black India ink on flameproof linen tag. Cap underground raceways designated as
spare above grade alongside raceways in use.

U.  Surface Raceways:

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

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

V. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill
them with listed sealing compound. For concealed raceways, install each fitting in a
flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings according to NFPA 70.
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W. Install devices to seal raceway interiors at accessible locations. Locate seals so no
fittings or boxes are between the seal and the following changes of environments. Seal
the interior of all raceways at the following points:

1.

2.
3.

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

Where an underground service raceway enters a building or structure.

Where otherwise required by NFPA 70.

X.  Comply with manufacturer's written instructions for solvent welding RNC and fittings.

Y. Expansion-Joint Fittings:

1.

6.

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

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

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature

change.

b.  Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature
change.

C. Indoor Spaces Connected with Outdoors without Physical Separation: 125

deg F temperature change.
Install fitting(s) that provide expansion and contraction for at least 0.00041 inch
per foot of length of straight run per deg F of temperature change for PVC
conduits. Install fitting(s) that provide expansion and contraction for at least
0.000078 inch per foot of length of straight run per deg F of temperature change
for metal conduits.
Install expansion fittings at all locations where conduits cross building or
structure expansion joints.
Install each expansion-joint fitting with position, mounting, and piston setting
selected according to manufacturer's written instructions for conditions at
specific location at time of installation. Install conduit supports to allow for
expansion movement.
Provide necessary bonding conductor for each raceway expansion joint.

Z.  Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches
flexible conduit for recessed and semirecessed luminaires, equipment subject to
vibration, noise transmission, or movement; and for transformers and motors.
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1.
2.

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

AA. OUTLET, JUNCTION, AND PULL BOXES

Provide outlet, junction, and pull boxes as indicated on the Contract Documents
and as required for the complete installation of the various electrical systems, and
to facilitate proper pulling of the cables. Size the junction boxes and pull boxes
per the NEC. Size the boxes on any empty conduit systems as if containing
conductors of No.4 AWG.

The exact location of outlets and equipment is governed by the structural
conditions and obstructions, or other equipment items. When necessary, relocate
outlets so that when fixtures or equipment are installed, they will be
symmetrically located according to the room layout and will not interfere with
other work or equipment. Verify final location of outlets, panels equipment, etc.,
with the Architect prior to installation.

Back-to-back outlets in the same wall, or "thru-wall" type boxes are not
permitted. Provide 12-inch minimum spacing for outlets shown on opposite
sides of a common wall to minimize sound transmission.

Fit outlet boxes in finished ceilings or walls with appropriate covers, set flush with
the finished surface. Where more than one (1) switch or device is located at one
(1) point, use gang boxes and covers unless otherwise indicated. Sectional switch
boxes or utility boxes are not permitted. Provide tile box or 4 inch square box
with tile ring in masonry walls not plastered or furred. Where drywall material is
utilized, provide plaster ring. Provide outlet boxes of type and size suitable for
the specific application. Where outlet boxes contain two (2) or more 277 volt
devices, or where devices occur of different applied voltages, or where normal
and emergency devices occur in the same box, provide suitable barrier(s).

All outlet and device box depths shall have sufficient depth to prevent damage to
the conductors when devices or utilization equipment are installed as intended in
Mount boxes at heights indicated on Drawings. If mounting heights of boxes are
not individually indicated, give priority to ADA requirements. Install boxes with
height measured to center of box unless otherwise indicated.

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

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

Locate boxes so that cover or plate will not span different building finishes.
Support boxes of three gangs or more from more than one side by spanning two
framing members or mounting on brackets specifically designed for the purpose.
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11.  Fasten junction and pull boxes to or support from building structure. Do not

support boxes by conduits.

12.  Types of Boxes and Fittings for Various Locations:

Location

Type

Outlet

Galvanized pressed steel

Outlet exposed to moisture
or outdoors

Cast type conduit fitting

Splice

Galvanized pressed steel

Splice exposed to moisture
or outdoors

Cast type conduit fitting or sheet metal
(42" x 5" x 3" minimum)

Pull or Junction

Cast type conduit fitting or sheet metal
(42" x 5" x 3" minimum)

Pull or Junction - Outdoors

Aluminum (42" x 5" x 3" minimum)

Terminal

Sheet steel (6" x 6" x 3" minimum)

Terminal - Outdoors

Aluminum (6" x 6" x 3" minimum)

BB. PULL BOX SPACING

1. Provide pull boxes so no individual conduit run contains more than the
equivalent of four (4) quarter bends (360° total).

2. Conduit Sizes 14" and Larger:
a. Provide boxes to prevent cable from being excessively twisted, stretched or
flexed during installation.
b.  Provide boxes so that maximum pulling tensions do not exceed the cable
manufacturer's recommendations.
C. Provide support racks for boxes with multiple sets of conductors so that the
conductors do not rest on any metal work inside the box.
3. Conduit Sizes 1 inch and Smaller, provide boxes at every (Maximum Distances):

Distance Run Type

150 feet straight runs

100 feet runs with one (1) 90° bend or equivalent

75 feet runs with two (2) 90° bends or equivalent

50 feet runs with three (3) or (4) four 90° bends or
equivalent.
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4. Boxes shall be sized to permit pulling, racking and splicing of cables (if not
indicated on the contract drawings). They shall be sized to avoid exceeding the
manufacturer's minimum bending radius recommendations for conductors.
5. Provide access for the removal and replacement of the conductors, splices and
equipment.
6. Minimum distance of boxes in runs of 1-1/2 inch or larger conduit:
a. Straight pulls: size length 8 times nominal diameter of the largest conduit.
b.  Angle or U-pulls: size such that the distance between the conduit entry and
the opposite wall of box is 6 times the nominal diameter of the largest
conduit.
7. Covers: fasten to the flange or framework of the box with machine bolts, machine
screws threaded into tapered holes or sheet metal screws as required.
8. Identification labels for all pull, splice and junction boxes in main feeder and sub-
feeder runs, shall indicate nominal system voltage:
a.  Apply labels after painting of any boxes, conduits, and surrounding areas
are completed.
b.  Clean surfaces before applying labels; clean aluminum surfaces with solvent
wipe.
C. Apply labels on the cover and a minimum of 1 fixed side; 1 label visible
from the floor where the boxes are installed exposed.
33 FIRESTOPPING

34

Install firestopping at penetrations of all fire-rated floor and wall assemblies, per the
project specifications.

PROTECTION

Protect coatings, finishes, and cabinets from damage and deterioration.

1.

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

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

END OF SECTION 260533
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SECTION 260534 — MANHOLES AND HANDHOLES

PART 1 - GENERAL

1.1

1.2

13

SUMMARY
This Section Includes the following:

1. Manholes
2. Handholes.
3. Accessories.

DEFINITIONS

Direct Buried: Duct or a duct bank that is buried in the ground, without any additional
casting materials such as concrete.

Duct: A single duct or multiple ducts. Duct may be either installed singly or as a
component of a duct bank.

Duct Bank:

1. Two or more duct installed in parallel, with or without additional casting materials.
2. Multiple duct banks.

GRC: Galvanized rigid (steel) conduit.

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

SUBMITTALS
Product Data:

Manholes and handholes.
Accessories.

Warning tape.

Warning planks.

M=
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B.  Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures: Include
dimensioned plans, elevations, sections, details, attachments to other work, and
accessories, including frame and cover design, grounding detail, cable rack inserts, sumps
and pulling irons.

14 QUALITY ASSURANCE

A.  Comply with the latest applicable provisions and latest recommendations of the
governing codes and the Contract Documents.

B.  Power Utility Company Standards.

C. UL Listing of all products.

15 COORDINATION

A.  Coordinate layout and installation of manholes and handholes with the final arrangement
of other utilities, site grading, and surface features as determined in the field.

B.  Coordinate elevations of manholes and handholes with final locations and profiles of
ducts and duct banks as determined by coordination with other utilities, underground
obstructions, and surface features.

PART 2 - PRODUCTS

2.1 GENERAL
A. Manholes

1. Provide precast concrete manholes consisting of 3000 psi compressive strength at
28 days. Prefabricated maintenance structures shall be designed to resist a vertical
pressure of approximately 3,000 pounds per square foot and a uniform lateral
earth pressure of 1,500 pounds per square foot. Where applicable, the structure
should be designed to resist hydrostatic pressure acting against the side walls and

the bottom.
2. Provide manhole sizes as required by the application and to accept the quantity
and location of the entry and exit points.
3. Manhole collar and shaft sections shall have minimum of 30 inches diameter clear
opening.
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4.  Windows for duct entry shall be sized as required to meet incoming and outgoing

ductbanks.

5. Maintain access to the sump to place portable pump.

6. Provide two (2) cable pulling irons opposite each conduit entry window, one (1)
above and one (1) below.

7. Provide galvanized steel cable, support rack, cast iron frame and cover, ground rod
with copper bonding tree, galvanized steel ladder, and galvanized steel conduit
end ball.

8. Manhole Accessories
a. Manhole Frames and Covers: Provide manhole frames and covers gray cast

iron, machine finished with flat bearing surfaces. All manhole frames and co-
vers shall be heavy duty type with highway load bearing capacity with sealed
cover. Reinforcing steel to withstand ASHTO-HS20 loading. All hardware
shall be stainless.

Sump Covers: Provide sump covers gray cast iron.

Pulling Irons: Provide pulling irons of 7/8 inch diameter steel bar forming a
triangle of 9 inches per side when set. Galvanize for irregular shaped articles.
Cable Rack Inserts: Provide steel channel insert with minimum load rating of
800 pounds, length to match cable rack channel.

Cable Rack Channel: Provide 4 by 1-1/2-inch by 3/16 inch steel channel wall
bracket, 48-inch length, with cable rack arm mounting slots on 8-inch cen-
ters. Cable-racking shall be fiber type.

Cable Racks: Provide cable racks; fiber type, 2-1/2 by 14 inches with high-
glazed wet-process porcelain insulators. Cables to be secured with plastic tie-
wraps, stainless throat fasteners.

Manhole Steps: Provide manhole steps which are cast iron, suitable for
manhole shape and constructions.

Hardware: All hardware and accessories for the manhole shall be stainless
steel.

0. Heavy Duty Non-Metallic Cable Rack.

a.

Manhole Hardware. Cables shall be well supported on walls by heavy duty
non-metallic cable racks. The cable racks consist of a stanchion that shall be
attached to the manhole wall in accordance with the manufacturer’s recom-
mendations and adjustable arms that lock into the stanchion. Unless other-
wise specified:

(1) Atleast two (2) stanchions shall be installed on each manhole wall.

(@)  Cable rack arm lengths shall be appropriate for the manhole size
and amount of cable being installed.
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(b) At least two (2) spare arms shall be installed at each stanchion
position.

Cable Rack: Stanchions and arms shall be made from 50% glass-reinforced

nylon or a non-metallic material having equal mechanical strength, thermal

resistance, chemical resistance, dielectric strength and physical properties.

The stanchion shall be 36 inches long, shall incorporate multiple arm mount-

ing holes that are 4 inches apart and recessed bolt mounting holes. Holes or

slots shall be provided in the arms for cable wire ties. The cable racks shall be
marked with the manufacturer's name, plant location and date manufac-
tured. Cable racks shall be Underground Devices, Inc. CR36, 3HDS, RA04,

RAO6, RA08, RA11, RA14, and RA20.

Cable Rack Mounting Hardware. Either one of the following corrosion re-

sistant hardware sets may be used to secure the stanchion to the manhole

wall.

(1)  Drop-in anchors (UDI Catalog No. FSRM - 12) shall have a rated
pullout working capacity of 1200 Ibs. and shall be made from either
303 or 316 stainless steel. A 316 stainless steel 2 - 13 hex head cap
screw (UDI Catalog No. FHC316-16-044) and a 316 stainless steel .562
ID X 1.250 OD X .078 THK. Flat washer (UDI Catalog No. FFW316-18-
40) shall be used with each drop-in anchor.

(2)  Cast-in-place anchors (UDI Catalog No. FNMA-16) shall have a 72 - 13
thread, a working load capacity of 1260 Ibs. and shall be made from
Acetal Copolymer. A special 316 stainless steel 72 - 13 hex head cap
screw (UDI Catalog No. FHC316-16-088) and a 316 stainless steel
washer (UDI Catalog No. FFW316-18-40) shall be used with each cast-
in-place anchor.

B.  Comply with ASTM C 858. Manholes shall be provided with interlocking mating sections,
complete with accessories, hardware, and features.

1.

Windows: Precast openings in walls, arranged to match dimensions and elevations
of approaching ducts and duct banks plus an additional 12 inches vertically and
horizontally to accommodate alignment variations.

Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall
for each entering duct.

C. Concrete Knockout Panels: 1-1/2 to 2 inches thick, for future conduit entrance and
sleeve for ground rod.
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D.  Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation
location with the ground-water level at grade.

E.  Acceptable Manufacturers:

1. Carder Concrete Products.
2. Christy Concrete Products.
3. Elmhurst-Chicago Stone Co.

2.2 HANDHOLES

A.  Description: Factory-fabricated, reinforced pre-cast concrete, monolithically poured walls
and bottom unless open-bottom enclosures are indicated. Frame and cover shall form
top of the enclosure and shall have a load rating consistent with that of a handhole.

1. Frame and Cover. Weatherproof cast-iron frame, with cast-iron cover with
recessed cover hook eyes and tamper-resistant, captive, cover-securing stainless-
steel bolts.

2. Frame and Cover: Weatherproof steel frame, with steel cover with recessed cover

hook eyes and tamper-resistant, captive, cover-securing stainless-steel bolts.

3. Cover Legend: Molded lettering, “"ELECTRIC” or "COMMINICATION"

4.  Configuration: Units shall be designed for flush burial and have a closed bottom.

5. Extensions and Slabs: Designed to mate with the bottom of enclosure. Same
material as the enclosure.

6.  Windows: Precast openings in walls, arranged to match dimensions and elevations
of approaching ducts and duct banks plus an additional 12 inches vertically and
horizontally to accommodate alignment variations.

a.  Window opening shall have cast-in-place, welded wire fabric reinforcement
for field cutting and bending to tie in to concrete envelopes of duct banks.

b.  Window openings shall be framed with at least two (2) additional No. 4 steel
reinforcing bars in concrete around each opening.

7. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall
for each entering duct.
8. Handholes shall have inserts for cable racks and pulling-in irons installed before

concrete is poured.
B.  Acceptable Manufacturers:

1. Quazite
2. Christy Concrete Products
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3. Oldcastle Precast Group.
4. Utility Concrete Products, LLC.
23 HANDHOLES OTHER THAN PRECAST CONCRETE
A.  Description: Comply with SCTE 77.

1. Configuration: Units shall be designed for flush burial and have closed bottom.
2. Cover. Weatherproof, secured by tamper-resistant locking devices and having
structural load rating consistent with the enclosure.

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

4.  Cover Legend: Molded lettering, “ELECTRIC” or "COMMUNICATIONS"”

5. Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated
bushings.

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

7. Handholes shall have factory-installed inserts for cable racks and pulling-in irons.

B.  Polymer Concrete Handholes with Polymer Concrete Cover: Molded of sand and
aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass
or a combination of the two. Handholes shall comply with the requirements of SCTE 7
minimum Tier 8 loading.

1. Acceptable Manufacturers:
a. Quazite
b Armorcast Products Company.
C. Oldcastle Enclosure Solutions
d Hubbell Power Systems

C.  Fiberglass Handholes with Polymer Concrete Frame and Cover:  Sheet-molded,
fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or
frame.

1. Acceptable Manufacturers:
a. Quazite
b Armorcast Products Company.
C. Oldcastle Enclosure Solutions.
d Hubbell Power Systems.

D.  Fiberglass Handholes: Molded of fiberglass-reinforced polyester resin, with covers of
hot-dip galvanized-steel diamond plate.
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1. Acceptable Manufacturers:
a.  Quazite

b Oldcastle Enclosure Systems
C. Armorcast Products Company
d Hubbell Power Systems.

24 CAST-IN-PLACE MANHOLES

A.  Description:  Underground utility structures, constructed in place, complete with
accessories, hardware, and features. Include concrete knockout panels for conduit
entrance and sleeve for ground rod.

B.  Materials: Comply with ASTM C 858.

1. Concrete shall have a minimum compressive strength of 3000 psi (20 MPa).

2.5 SOURCE QUALITY CONTROL

A.  Test and inspect precast concrete utility structures according to ASTM C 1037 and SCTE
77.

PART 3 - EXECUTION

3.1 GENERAL
A.  Excavation, sharing, bracing, back-filling and grading provided by other section.

B.  Manholes shall be constructed as shown on the Contract Drawings. Manholes shall not
be constructed until final conduit grading has been determined, including any field
changes required by underground interferences. Shop drawings shall be submitted for
all manhole details that differ in any way from those shown on the Contract Drawings.

C.  Cables to be secured with tie-wraps. Cable racks shall be fiber.

D.  Provide a copper clad steel ground rod, 3/8 inch by 10 feet long, in each manhole. All
noncurrent-carrying metal parts in manholes and handholes including metallic sheaths of
cables, shall be connected to the ground rod by a bare copper ground conductor. Install
the ground rod with top protruding 4 inches above manhole floor.
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E. Provide a cast iron sump frame and cover for each manhole. Provide 12-by 12-by 6-inch
deep sump. Excavate below sump 6 inches and fill sump bottom with clean gravel.
Slope floor of manhole 1/8-inch per foot to the edge of the sump.

F. Waterproof exterior surfaces, joints, and interruptions of manholes after concrete has
cured 28 days minimum.

G. Attach cable racks to inserts after manhole.

H.  Manholes and handholes are shown on the Contract Documents in approximate
locations. The exact location shall be field determined after careful consideration of
other utilities, grading, and paving.

In paved areas, set top of frame and cover flush with finished surface. In unpaved areas,
set top of frame and cover approximately /2 inch above finished grade.

J. The installation of manholes shall be in an excavated area free of obstructions for a
minimum 6 inches around outside perimeter, with a 6 inch compact gravel base of
uniform thickness and level. The preparation of the base shall insure no settlement.
Backfill shall consist of good compactable material, such as pea gravel, sand or clean
earth fill.  Backfilling should be done progressively from bottom to top surface.
Minimum earth cover from roof of manhole to finished grade shall be 8 inches.

K. Concrete encased duct banks entering wall may be cast in the concrete or enter through
opening of suitable dimensions and arrangement. Where openings are provided, caulk
the space between duct bank and walls tight with lead wool or other suitable material.
Reinforce iron of the ductbank to be connected to the wall.

L. Flush end bells shall be mounted on side walls where duct enters.

M.  Duct entrances shall be carefully planned via the field for best application of cable pulling
and racked. All cables shall be secured with tie-wraps to porcelain saddles.

N.  Waterproofing shall be done in accordance with manufacturer’s instructions.

O.  Collar shall be cast concrete rings, stacked to required height. Set height in field per final
grade elevations.

3.2 UNDERGROUND ENCLOSURE APPLICATION

A. Handholes for 600 V and Less, Including Telephone, Communications, and Data Wiring:
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1. Units in Roadways and Traffic Paths: Precast concrete.

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional,
Nondeliberate Loading by Heavy Vehicles: Polymer concrete, SCTE 77, Tier 22
structural load rating.

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate
Loading by Vehicles: Heavy-duty fiberglass units with polymer concrete frame and
cover, SCTE 77, Tier 8 structural load rating.

4, Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced polyester
resin, structurally tested according to SCTE 77 with 3000-Ibf "Light-Duty" vertical
loading.

3.3 EARTHWORK

A.  Excavation and Backfill: Do not use heavy-duty, hydraulic-operated, compaction
equipment.

B.  Restore surface features at areas disturbed by excavation and reestablish original grades
unless otherwise indicated on the Contract Documents. Replace removed sod
immediately after backfilling is completed.

34 INSTALLATION OF CONCRETE MANHOLES AND HANDHOLES

A. Precast Concrete Handhole and Manhole Installation:

1. Comply with ASTM C 891 unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with
connecting ducts to minimize bends and deflections required for proper entrances.
3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,

and compacted to same density as adjacent undisturbed earth.
B. Elevations:

1. Manhole Roof: Install with rooftop at least 15 inches below finished grade.

2. Manhole Frame: In paved areas and trafficways, set frames flush with finished

grade. Set other manhole frames 1 inch above finished grade.

Install handholes with bottom below the frost line.

4. Handhole Covers: In paved areas and trafficways, set surface flush with finished
grade. Set covers of other handholes 1 inch above finished grade.

w

C.  Drainage: Install drains in bottom of manholes where indicated.
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D.  Manhole Access: Circular opening in manhole roof; sized to match cover size.

1. Manholes with Fixed Ladders: Offset access opening from manhole centerlines to
align with ladder.
2. Install chimney, constructed of precast concrete collars and rings to support frame

and cover and to connect cover with manhole roof opening.

E. Hardware: Install removable hardware, including pulling eyes, cable stanchions, and
cable arms, and insulators, as required for installation and support of cables and
conductors.

F. Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance from

cables and other items in manholes.

G.  Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill
deeper than 3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts
installed in the field. Use a minimum of two anchors for each cable stanchion.

H.  Warning Sign: Install "Confined Space Hazard" warning sign on the inside surface of
each manhole cover.

35 INSTALLATION OF HANDHOLES OTHER THAN PRECAST CONCRETE

A.  Install handholes level and plumb and with orientation and depth coordinated with
connecting ducts to minimize bends and deflections required for proper entrances. Use
pull box extension if required to match depths of ducts, and seal joint between box and
extension as recommended by the manufacturer.

B.  Unless otherwise indicated, support units on a level 6-inch- thick bed of crushed stone or
gravel, graded and compacted to same density as adjacent undisturbed earth.

C.  Elevation: Set so cover surface will be flush with finished grade.

D. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors.

E. Field-cut openings for ducts and conduits according to enclosure manufacturer's written
instructions. Size holes for terminating fittings to be used, and seal around penetrations
after fittings are installed.

F. For enclosures installed in asphalt paving and subject to occasional, nondeliberate,
heavy-vehicle loading, form and pour a concrete ring encircling, and in contact with,
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enclosure and with top surface screeded to top of box cover frame. Bottom of ring shall
rest on compacted earth.

1. Concrete: 3000 psi (20 kPa), 28-day strength.
2. Dimensions: 10 inches wide by 12 inches or as indicated.

3.6 GROUNDING

A.  Ground underground ducts and utility structures.

3.7 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Test manhole and handhole grounding to ensure electrical continuity of grounding
and bonding connections. Measure and report ground resistance as specified in
this division."

B.  Correct deficiencies and retest as specified above to demonstrate compliance.

3.8 CLEANING

A.  Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of
ducts. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant
throughout ducts.

B.  Clean internal surfaces of manholes, including sump. Remove foreign material.

END OF SECTION 260534
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SECTION 260543 — UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

Underground Duct System
Conduits

Nonmetallic Ducts

Duct Accessories

Hwn =

1.2 DEFINITIONS

A.  Direct Buried: Duct or a duct bank that is buried in the ground, without any additional
casing materials such as concrete.

B.  Duct: A single duct or multiple ducts. Duct may be either installed singly or as
component of a duct bank.

C. Duct Bank: Two or more ducts installed in parallel, with or without additional casing
materials.

D.  GRC: Galvanized rigid (steel) conduit.
E. RNC: Rigid nonmetallic Conduit.

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

1.3 SUBMITTALS

A.  Product Data:
1. Duct bank materials, including separators and miscellaneous components.
2. Ducts and conduits and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.
3. Warning tape.
4. Warning planks.

B.  Shop drawings for dimension underground structure: including plans, elevations,
sections, details, attachments to other work, and accessories, including the following:
1. Duct entry provisions, including locations and duct sizes.
2. Reinforcement details.
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3. Grounding details.

4. Duct bank coordination drawings showing dimensioned duct profiles and
coordination with other utilities and underground structures. Include plans and
sections drawing to scale, and show bends and locations of expansion fittings.

C.  Submittal results of field tests.

D.

Record documents: show dimensional locations of all underground ducts, handholes,
and manholes.

PART 2 - PRODUCTS

2.1

A.

®

D.

m

UNDERGROUND DUCT SYSTEM

Contractor shall furnish and install raceways and fittings for an underground duct
system, as indicated on the Contract Drawings and specified herein.

All bends at underground duct system shall be per the manufacturer's bending
requirements.

Bending for the medium voltage service lines shall also comply with the Utility
Company requirements.

The minimum bend radius for Telco carrier conduit, under any circumstances shall be
greater than 12 times the conduit diameter. Comply with Utility Company
requirements.

Raceways shall transform from EPC (electrical plastic conduit) PVC to rigid galvanized
steel conduit within 10 feet of any foundation walls. Run EPC PVC duct bank to the
manholes. Contractor shall furnish and install proper couplings to accommodate
aforementioned transition.

Where offsets are required to clear obstructions and other underground services, a
maximum of 5° angle will be allowed at duct joints.

Ducts shall be installed so as to drain to the manholes. Ducts entering into the point of
entry (P.O.E.) room shall be installed with upward slope of minimum of 0.125 inch/foot.

All raceways as previously described shall utilize a mandrel of sufficient size to
thoroughly clear raceways of all obstructions prior to the installation of any wiring.
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All concrete construction, excavation and backfill for the underground ductbank system
shall be described under other sections of the project specifications. Red dye shall be
added to the concrete mixture.

J. All conduits penetrating into the buildings shall be totally sealed in order to prevent
any migration of water through the ductbank into the building.

K. Prior to backfilling of the underground duct system, provide conducting underground-
line warning tape. Bury tape 12 inches below grade for all ducts and ductbanks. Align
tape parallel to and within 3 inches of centerline of duct bank. Provide an additional
warning tape for each 12 inch increment of duct bank width over a nominal 18 inches.
Space additional tapes 12 inches apart, horizontally.

2.2 CONDUITS

A.  Galvanized Rigid Steel Conduit (GRC): Comply with ANSI C80.1 and UL 6.

B.  Rigid nonmetallic conduit (RNC): Type EPC-80-PVC and Type EPC-40-PVC complying
NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by the same
manufacturer as the conduit.

2.3 NONMETALLIC DUCTS
A. Schedule EPC-80-PVC conduit shall be used for all concrete encased duct banks.

B.  PVC conduits shall not be used within the building area unless otherwise noted.

C.  All penetrations through floor slabs or foundation walls shall be rigid steel conduits.
No RNC conduit shall be used in or through any floor slab.

D.  Concrete encased Schedule EPC-80-PVC shall be allowed under paved areas, subjected
to vehicular traffic. Schedule EPC-40-PVC is not allowed.

2.4 DUCT ACCESSORIES

A Duct Separators (Spacers)

1. Factory-fabricated rigid PVC interlocking spacers, High impact polystyrene sized
for type and sizes of ducts with which used, and selected to provide minimum
duct spacings indicated while supporting ducts during concreting or backfilling.

2. Telco carrier ducts shall be separated from electrical ducts by a minimum of 36"
and shall cross electrical ductbanks at 90-degree angle only, when unavoidable.
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2.5

A.

3. In general, duct spacers should be of the type recommended by the conduit
manufacturers and approved by the Utility Company.

MANUFACTURES

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

Allied Tube & Conduit; a part of Atkore International.
CANTEX INC.

Crown Line Plastics.

IPEX USA LLC.

National Pipe & Plastics.

Thomas & Betts Corporation; A Member of the ABB Group.
O-Z/Gedney; a brand of Emerson Industrial Automation.
Western Tube and Conduit Corporation.

Wheatland Tube Company.

O© NV WN =

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

UNDERGROUND DUCT APPLICATION

Ducts for Electrical Feeders 600 V and Less: NEMA Type EPC-40-PVC, in concrete-
encased duct bank unless otherwise indicated.

Ducts smaller than 2" trade size for Electrical Branch Circuits: NEMA Type EPC-40-PVC,
in direct-buried duct bank unless otherwise indicated.

Ducts 2" and larger trade size for Electrical Branch Circuits: NEMA Type EPC-80-PVC, in
direct-buried duct bank unless otherwise indicated.

Underground Ducts for Telephone, Communications, or Data Utility Service Cables:
NEMA Type EPC-40-PVC, in concrete-encased duct bank unless otherwise indicated.
EARTHWORK

Excavation and Backfill: Do not use heavy-duty, hydraulic-operated, compaction
equipment.
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B.  Restore surface features at areas disturbed by excavation and re-establish original
grades unless otherwise indicated. Replace removed sod immediately after backfilling is
completed.

C.  Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.
Restore vegetation and include necessary topsoiling, frizzling, liming, seeding, sodding,
springing, and mulching.

3.3 DUCT INSTALLATION

A.  Concrete for conduit envelopes shall be as required or as specified under other
Divisions of the project specifications. Red dye shall be added to concrete mixture.
Concrete shall extend at least 3 inches beyond exterior surface of each conduit in bank.

B.  Trenches shall not be backfilled until concrete envelopes have had sufficient time to
set. After concrete envelopes have set, nonmetallic conduits shall be cleared with
mandrel of the same size as the conduit.

C.  Cap ends of spare conduits 5 feet beyond pavement and protect them from mechanical
damage. Mark the location of conduit ends with concrete monuments, 6 inches in
diameter by 18 inches long, set flush in the ground with “S/C" indented in the top.

D.  Arrange multiple conduits as shown on the Contract Drawings. Make minor changes in
location, or cross-sectional arrangement as necessary. Where conduit runs cannot be
installed as shown because of conditions not discoverable prior to digging of trenches,
request the Architect’s instructions before further work is done. Coordinate this work
with other outside service work.

E. Slope: Pitch ducts a minimum slope of 0.125 inch/ft down toward the manholes and
handholes and away from the buildings and equipment. Slope ducts from a high point
in runs between two manholes to drain in both directions.

F. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 12 times the conduit
diameter, both horizontally and vertically, at other locations unless otherwise indicated.

G. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according
to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do
not lie in the same plane.

H.  Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end
bells, spaced approximately 10 inches on center for 5-inch ducts, and vary
proportionately for other duct sizes.
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34

Building Wall Penetrations: Make a transition from underground duct to GRC at least
10 ft. outside the building wall without reducing duct line slope away from the building
and without forming a trap in the line. Use fittings manufactured for RNC-to-GRC
transition.

Sealing: Provide temporary closure at terminations of ducts that have cables pulled.
Seal spare ducts at terminations. Use sealing compound and plugs to withstand at
least 15-psig hydrostatic pressure.

Pulling Cord: Install 200-Ibf test nylon cord in ducts, including spares. Label each line.

Concrete-Encased Ducts:

Support ducts on duct separators coordinated with duct size, duct spacing and outdoor
temperature.

Separator Installation:  Space separators close enough to prevent sagging and
deforming of ducts, with not less than 5 spacers per 20 ft. of duct. Secure separators to
earth and to ducts to prevent floating during concreting. Stagger separators
approximately 6 inches between tiers. Tie entire assembly together using fabric straps;
do not use tie wires or reinforcing steel that may form conductive or magnetic loops
around ducts or duct groups.

Concreting Sequence: Pour each run of envelope between manholes or other

terminations in one continuous operation.

1. Where more than one (1) pour is necessary, provide % inch reinforcing rod
dowels extending 18 inches into concrete on each side of joint. Concrete
envelopes installed over extensive area of disturbed earth shall have a separate
concrete base.

Concrete envelopes that cross other conduits or pipelines or are run under roads and
driveways shall be reinforced. Provide reinforcement where envelopes connect to
manhole and building walls. Concrete envelopes that terminate for future extension
shall have dowels as specified for joints between pours.

Use walls of trench to form side walls of duct bank where soil is self-supporting, and
concrete envelope can be poured without soil inclusions; otherwise use forms. Remove
loose dirt and extraneous material. Concrete shall be spaced during pouring to
eliminate voids under and between conduits and to prevent honeycombing of exterior
surfaces. Power-driven tampers or agitators shall not be used. Secure bolts sufficiently
to prevent movement during concrete placement.
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3.5

Minimum Space between Duct: 3 inches between edge of ducts and exterior envelope
wall, 3 inches between ducts for like services, and 4 inches between power and
communication ducts.

Depth: Install top of duct bank at least 36 inches below the finished grade unless
otherwise indicated.

Stub-Ups: Use manufactured GRC elbows for stub-ups at utility poles, equipment and
at building entrances through the floor.

1. Couple RNC to GRC with adapters designed for this purpose, and encase
coupling with 3 inches of concrete.

2. For equipment mounted on outdoor concrete bases, extend concrete encased
GRC horizontally a minimum of 60 inches from edge of base. Install insulated
grounding bushings on terminations at equipment.

Direct-Buried Duct and Duct Bank:

Support ducts on duct separators coordinated with duct size, duct spacing, and
outdoor temperature.

Space separators close enough to prevent sagging and deforming of ducts, with not
less than 5 spacers per 20 ft. of duct. Stagger spacers approximately 6 inches between
tiers.

Excavate trench bottom to provide firm and uniform support for duct bank.

After installing first tier of ducts, backfill and compact. After placing last tier, hand-
place backfill to 4 inches over ducts and hand tamp. Firmly tamp backfill around ducts
to provide maximum supporting strength. After placing controlled backfill over final
tier, make final duct connections at end of run and complete backfilling with normal
compaction. Place a minimum of 3 inches of sand as a bed for duct. Place sand to a
minimum of 6 inches above top level of duct.

Install ducts with a minimum of 3 inches between ducts for like services and 6 inches
between power and communication ducts.

Depth: Install top of duct bank at least 36 inches below finished grade unless otherwise
indicated.

Set elevation of bottom of duct bank below the frost line.

Install manufactured GRC elbows for stub-ups at utility poles, equipment and at
building entrances through the floor.
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1. Couple RNC to GRC with adapters designed for this purpose, and encase
coupling with 3 inches of concrete.

2. For equipment mounted on outdoor concrete bases, extend GRC horizontally a

3.6

3.7

minimum of 60 inches from edge of equipment pad or foundation. Install
insulated grounding bushings on terminations at equipment.

Warning Planks: Bury warning planks approximately 12 inches above direct-buried
ducts and duct banks, placing them 24 inches on center.

FIELD QUALITY CONTROL

Preform the following tests and inspections:

1.

Demonstrate capability and compliance with requirements on the completion of
installation of underground ducts and utility structures.

Pull aluminum or wood test mandrel through each duct to prove joint integrity
and test for out-of-round duct. Provide mandrel equal to 80 percent fill of duct.
If obstructions are indicated, remove obstructions and retest.

Test manhole grounding to ensure electrical continuity of bonding and
grounding connections. Measure ground resistance at each ground rod and
report results. Use an instrument specifically designed for ground-resistance
measurements.

Water Tightness: Make internal inspection of manholes 3 months after
completion of construction for indications of water ingress. Where leakage is
noted, remove water and seal leak sources. Reinspect after 2 months and reseal
remaining leak sources. Repeat process at 2 month intervals until leaks are
corrected.

Correct deficiencies and retest as specified above to demonstrate compliance.

CLEANING

Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length
of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading
lubricant throughout ducts

END OF SECTION 260543
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls
and floors.

Sleeve-seal systems.

Sleeve-seal fittings.

Grout.

Silicone sealants.

ik wnn

1.2 SUBMITTALS

A.  Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES
A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends.

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

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint, with tabs for screw-fastening the sleeve to the board.

C.  Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:
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2.2

2.3

2.4

2.5

a. For sleeve cross-section rectangle perimeter less than 50 inches and with
no side larger than 16 inches, thickness shall be 0.052 inch.

b.  For sleeve cross-section rectangle perimeter 50 inches or more and one or
more sides larger than 16 inches, thickness shall be 0.138 inch.

SLEEVE-SEAL FITTINGS

Description: Manufactured plastic, sleeve-type, waterstop assembly made for
embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar
with center opening to match piping OD.

GROUT

Description: Nonshrink; recommended for interior and exterior sealing openings in
non-fire-rated walls or floors.

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

Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric
sealants of grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other
horizontal surfaces that are not fire rated.

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed,
expand and cure in place to produce a flexible, nonshrinking foam.
MANUFACTURERS

Manufacturers subject to compliance with requirements, provide products by one of
the following (no exceptions):

1. BWM Company
2. Flexicraft Industries.
3. GPT Industries
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4. Metraflex Company (The).
5. Proco Products, Inc.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A.  Comply with NECA 1.

B.  Comply with NEMA VE 2 for cable tray and cable penetrations.

C.  Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-
Unit Floors and Walls:

1.

Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements
in Section 079200 "Joint Sealants."

b.  Seal space outside of sleeves with mortar or grout. Pack sealing material
solidly between sleeve and wall so no voids remain. Tool exposed surfaces
smooth; protect material while curing.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved

opening.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and

raceway or cable unless sleeve seal is to be installed.

Install sleeves for wall penetrations unless core-drilled holes or formed openings

are used. Install sleeves during erection of walls. Cut sleeves to length for

mounting flush with both surfaces of walls. Deburr after cutting.

Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches

above finished floor level. Install sleeves during erection of floors.

D.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1.

Use circular metal sleeves unless penetration arrangement requires rectangular
sleeved opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies.
E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with

flexible boot-type flashing units applied in coordination with roofing work.
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F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves
and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

G.  Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size
sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for
installing sleeve-seal system.

3.2 SLEEVE-SEAL-FITTING INSTALLATION
A.  Install sleeve-seal fittings in new walls and slabs as they are constructed.

B.  Assemble fitting components of length to be flush with both surfaces of concrete slabs
and walls. Position waterstop flange to be centered in concrete slab or wall.

C.  Secure nailing flanges to concrete forms.

D.  Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Color and legend requirements for raceways, conductors, and warning labels and
signs.

Labels.

Tapes and stencils.

Tags.

Signs.

Cable ties.

Paint for identification.

Fasteners for labels and signs.
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1.2 SUBMITTALS
A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for electrical identification products.

B.  Identification Schedule: For each piece of electrical equipment and electrical system
components to be an index of nomenclature for electrical equipment and system
components used in identification signs and labels. Use same designations indicated on
Drawings.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Comply with ASME A13.1 and IEEE C2.
B.  Comply with NFPA 70.

C.  Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
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D.  Comply with ANSI Z535.4 for safety signs and labels.
E.  Comply with NFPA 70E requirements for arc-flash warning labels.

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shall comply with UL 969.

G. Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 COLOR AND LEGEND REQUIREMENTS
A.  Raceways and Cables Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

B.  Color-Coding for Phase and Voltage-Level Identification, 600 V or Less: Use colors
listed below for ungrounded service, feeder and branch-circuit conductors.

1. Color shall be factory applied.
2. Colors for three-phase 208Y/120V systems:
a. Phase A: Black.
b.  Phase B: Red.
C. Phase C: Blue.
d.  Neutral: White.
3. Colors for single-phase 120/240V systems:
a. Phase A: Black.
b.  Phase B: Red.
C. Neutral: White.
4.  Colors for three-phase 120/240V Delta systems:
a. Phase A: Blue.
b.  Phase B: Black.
C. Phase C: Orange (208V hi-leg).
d.  Neutral: White.
5. Colors for three-phase 480Y/277V systems:
a. Phase A: Brown.
b.  Phase B: Orange.
C. Phase C: Yellow.
d.  Neutral: Gray.
6.  Color for Equipment Grounds: Green.
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7. Colors for Isolated Grounds: Green with yellow stripe.
C.  Raceways and Cables Carrying Circuits at more Than 600 V:

1. Black letters on an orange field.
2. Legend: "DANGER — CONCEALED HIGH VOLTAGE WIRING.”

D.  Warning Label Colors:
1. Identify system voltage with black letters on an orange background.
E.  Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

F. Equipment Identification labels:

1. Black Letters on a white field unless otherwise noted.
2. Equipment supplied by the emergency system shall be white letters on a red
field.

2.3 LABELS

A.  Self-Adhesive Wraparound Labels: Preprinted, 3-mil-thick, polyester or vinyl flexible
label with acrylic pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating,
protective shield over the legend. Labels sized such that the clear shield overlaps
the entire printed legend.

2. Marker for Labels: Machine-printed, permanent, waterproof, black ink
recommended by printer manufacturer.

2.4 TAPES AND STENCILS

A.  Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

B.  Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than
3 mils thick by 1 to 2 inches wide; compounded for outdoor use.

C.  Underground-Line Warning Tape:
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1. Tape:
a.  Recommended by manufacturer for the method of installation and suitable

2.5

2.6

to identify and locate underground electrical and communications utility
lines.

Printing on tape shall be permanent and shall not be damaged by burial
operations.

Tape material and ink shall be chemically inert and not subject to
degradation when exposed to acids, alkalis, and other destructive
substances commonly found in soils.

2. Color and Printing:

a.

Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and
ANSI| Z535.5.

Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".
Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height
shall be 1 inch.

TAGS

Nonmetallic Preprinted Tags: Polyethylene tags, 0.015-inch-thick, color-coded for
phase and voltage level, with factory printed permanent designations; punched for use
with self-locking cable tie fastener.

Write-on Tags:

1. Polyester Tags: 0.010-inch-thick, with corrosion-resistant grommet and cable tie
for attachment.
2. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker

recommended by printer manufacturer.

SIGNS

Laminated Acrylic or Melamine Plastic Signs:

1. Engraved legend.
2. Thickness:

a.
b.
C.

For signs up to 20 sq. in., minimum 1/16 inch.
For signs larger than 20 sq. in,, 1/8 inch thick.
Engraved legend with black letters on white face.
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d.  Punched or drilled for mechanical fasteners with 1/4-inch grommets in

corners for mounting.
e. Framed with mitered acrylic molding and arranged for attachment at

applicable equipment.

2.7 CABLE TIES

A.  General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking,
and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.

4. Color: Black, except where used for color-coding.

B.  UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior
sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black.

Hwn =

C.  Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi.
UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

vk w2

2.8 MISCELLANEQOUS IDENTIFICATION PRODUCTS

A.  Paint: Comply with requirements in painting Sections for paint materials and
application requirements. Retain paint system applicable for surface material and
location (exterior or interior).

B.  Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.
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PART 3 - EXECUTION

3.1

A.

3.2

PREPARATION

Self-Adhesive Identification Products: Before applying electrical identification products,
clean substrates of substances that could impair bond, using materials and methods
recommended by manufacturer of identification product.

INSTALLATION

Verify and coordinate identification names, abbreviations, colors, and other features
with requirements in other Sections requiring identification applications, Drawings,
Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance
manual. Use consistent designations throughout Project.

Install identifying devices before installing acoustical ceilings and similar concealment.
Verify identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
operation and maintenance manual.

Apply identification devices to surfaces that require finish after completing finish work.

Install signs with approved legend to facilitate proper identification, operation, and
maintenance of electrical systems and connected items.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a
red background with minimum 3/8-inch-high letters for emergency instructions at
equipment used for power transfer.

Elevated Components: Increase sizes of labels, signs, and letters to those appropriate
for viewing from the floor.

Accessible Fittings for Raceways: Identify the covers of each junction and pull box of
the following systems with the wiring system legend and system voltage. System
legends shall be as follows:

1. "EMERGENCY POWER."
2. "POWER."
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3.3

3. "FIRE ALARM."

Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high
visibility and accessibility.

Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.

Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.

Nonmetallic Preprinted Tags:
1. Place in a location with high visibility and accessibility.

Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters
on 1-1/2-inch-high sign; where two lines of text are required, use labels 2 inches
high.

Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

IDENTIFICATION SCHEDULE

Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment. Install access
doors or panels to provide view of identifying devices.

Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull
points, and locations of high visibility. Identify by system and circuit designation.

Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive labels containing the
wiring system legend and system voltage. System legends shall be as follows:

1. "EMERGENCY POWER."
2. "POWER."
3. "FIRE ALARM."
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D.  Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use nonmetallic preprinted cable tags to
identify each conductor. Tags shall indicate the load served, type, and size of cable the
overcurrent device protecting the cable.

E. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list
source.

F. Locations of Underground Lines: Underground-line warning tape for power, lighting,
communication, and control wiring and optical-fiber cable.

G. Instructional Signs: Self-adhesive labels, including the color code for grounded and
ungrounded conductors.

H.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.

1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of
equipment, including, but not limited to, the following:

a. Power-transfer switches.

b.  Controls with external control power connections.
C. Switchboards

d.  Switchgear

l. Operating Instruction Signs: Self-adhesive labels.

J. Emergency Operating Instruction Signs: Self-adhesive labels with white legend on a red
background with minimum 3/8-inch high letters for emergency instructions at
equipment used for power transfer.

K. Equipment Identification Labels:

1. Indoor Equipment: Engraved Backlite plates mounted with rivers or screws.

2. Outdoor Equipment: Laminated acrylic.

3. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Mount label at top of panel
a. Include on directory of the panel the cable and raceway size of panel feeder

and the feeder origination point.

4. Switchgear, Switchboards, substations, meter center, and motor controls center:
furnish and install a master nameplate on each switchboard, substation, meter
center and motor control center engraved with the equipment identification
indicated on Contract Drawings. Mount at top of the incoming section.
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a. Provide on each main switch an identifying nameplate. Where multiple
mains are employed each switch shall be numbered. Inscription shall be
“Main Switch” or “Main Switch No. 1" et al.

5. Feeder switches in Switchboards, switchgear and motor control centers:

a. One nameplate engraved with the words "REPLACE ONLY WITH ___ FUSE".
Engrave with proper fuse trade name and ampere rating (i.e. Bussman LPS-
R-100).

b.  One nameplate engraved with the load served, the size and type of cable
and raceway used. Example:

Panels LP-4,LP-5,LP-6
4#500MCM-THWN-CU-3-1/2"C

6.  Transformers: Provide nameplate that includes tag designation indicated on
Contract Drawings for the transformer. Identify panelboards or equipment
supplied by the secondary on nameplate label.

7. Enclosed disconnect switches and circuit breakers: nameplate engraved with
equipment designation.

8.  Variable-speed controllers and motor controllers: nameplate engraved with
equipment designation. Coordinating final equipment names with mechanical
contractor prior to fabrication.

9.  Automatic Transfer Switches: Nameplate engraved with switch number, load
served, feeder sizes and the sources of normal and generator power.

10. Generator control Panel: nameplate engraved with generator designation.

11.  Lighting control panels: Provide nameplate similar to that of panelboards.

END OF SECTION 260553
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SECTION 260573 - ELECTRICAL POWER SYSTEM STUDY

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

A

Furnish an Electrical Power System Study for the electrical distribution system as
defined herein.

The study shall begin at the point of electrical service for the facility (utility
transformer secondary bushing) and include all downstream distribution and
branch panelboards, motor control centers and significant motor locations (50HP
and larger). In addition, all equipment that is required to be rated for the
available fault current shall be evaluated in the study including but not limited to
transformers, enclosed switches, individual motor controllers, contactors, variable
speed drives, and enclosed circuit breakers. The project study shall include all
generators and any associated emergency power distribution equipment,
including automatic transfer switches.

Where any part of the electrical system is served by multiple power sources, the
system configuration that delivers the highest level of fault current shall be used
for the evaluation.

SUBMITTALS

A

The final report shall be indexed and contain individual, tabbed sections. The
tabbed sections shall contain the information as outlined in Part 2 of this
document including the following:

1. Firm Name, Address, Phone Number and Professional Engineer's
signature and seal of the registered professional Engineer that performed
the study,

2. Method used to perform the study and analysis,

3. Short-circuit analysis with protective device evaluation,

4, Protective device coordination study,

5. Arc Flash Analysis,

6. Input Data,

7. One-line diagram.

REFERENCE STANDARDS
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A. All studies shall be performed in accordance with the latest applicable industry
standards including the following:

1. IEEE/ANSI Std 242 - Recommended Practice for Protection and
Coordination of Industrial and Commercial Power Systems

2. NEMA AB 3 - AB 3 Molded Case Circuit Breakers and their Application

3. NFPA 70 — National Electrical Code

4. NFPA 70E — Standard for Electrical Safety in the Workplace

14  QUALITY ASSURANCE

A. Preparer Qualifications: Firm experienced in the analysis, evaluation, and
coordination of electrical distribution systems.

B. Short-Circuit Analysis, Arc Flash Analysis and Coordination Study shall be
performed by a New York State registered Professional Engineer. Study shall be
signed and sealed by the Engineer. The Engineer shall have a minimum of eight
years' experience in the analysis, evaluation, and coordination of electrical
distribution systems.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. If it complies with the specifications, the engineering study specified herein shall
be prepared by the manufacturer providing the electrical switchboards and
panelboards for this project or manufacturer’s authorized engineer.

2.2 SHORT-CIRCUIT ANALYSIS WITH PROTECTIVE DEVICE EVALUATION

A. The study shall be submitted with the electrical service and distribution
equipment submittal and shall indicate where device substitutions are being
made in order to achieve adequate interrupting capacity ratings for each piece of
equipment.

B. The study shall include recommended settings of adjustable overcurrent and
ground fault devices.

C. Provide overcurrent protective devices of suitable type and rating to meet or
exceed the available short circuit currents indicated in the short circuit study.
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D. Interrupting capacities shall be based on a fully rated protection system where all
overcurrent protection devices are rated for the full prospective short circuit
current (as indicated in the final short circuit submittal). Series-rated panelboards
are not permitted.

E. Obtain from the utility company (and confirm in writing) the short circuit current
available at the utility company’s transformer secondary.

F. Systematically calculate fault currents based on the available fault current at the
facility service entrance. Study preparer shall obtain the maximum available fault
current and power factor or X/R ratio of the fault current at the service entrance
from the local utility.

G. Motor contribution for motors 50HP and larger shall be incorporated in
determining fault levels.

H. Evaluate the distribution device and equipment ratings compared to the
calculated fault current and make recommendations where equipment is
overdutied. Analyze the short-circuit currents by preparing a tabulation
comparing the fault levels to the device interrupting ratings. Indicate equipment
in which series ratings are utilized.

l. When the power factor or X/R ratio of the maximum symmetrical fault calculated
at the device location is determined to be more inductive than that used to
establish the device interrupting rating adjust the available short circuit current in
accordance with ANSI/IEEE standard 242.

J. Calculations shall be presented in tabular form and shall include:

Location identification

Voltage

Manufacturer and type of equipment

Equipment short-circuit current rating

Calculated short-circuit current (and adjustments due to high X/R ratio
where required)
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6. Calculated X/R ratio of the fault
7. Indicate if series ratings are used
8. Recommendations where equipment is calculated to be overdutied

2.3 PROTECTIVE DEVICE COORDINATION STUDY
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A. The study shall be submitted with the electrical service and distribution
equipment submittal and shall indicate where device substitutions are being
made in order to achieve coordination for each piece of equipment.

B. Prepare coordination time-current characteristic curves to determine the required
settings of the protective devices to achieve selectivity. The utility upstream
protective device feeding the facility shall be maintained as the upper limit for
coordination. These settings shall be obtained by the preparer, along with any
other protective device setting requirements. The coordination curves shall be
prepared on log-log paper and illustrate adequate clearing times between series
devices. The curves provided shall reflect actual protective devices (manufacturer
and model number) to be installed. Adequate time-current curves shall be
generated to depict coordination.

C. Circuit breakers and fuses serving the emergency power system as well as circuit
breakers protecting elevators, including all upstream feeder circuit breakers, shall
be of the appropriate frame size to ensure 100 percent selectivity in the
instantaneous region of the trip curves at the calculated fault current.
Coordination study shall demonstrate selective coordination is achieved and shall
include the effects of ground fault protection devices indicated on the Drawings.

D. The study shall include recommended settings of adjustable overcurrent and
ground fault devices.

E. The coordination study shall include ground fault protection coordination and
recommended device settings for the devices provided with ground fault
protection.

F. Protective device characteristics shall be plotted to reflect calculated short-circuit

levels at the location.

G. A narrative analysis shall accompany each coordination curve sheet and describe
the coordination and protection. All curve sheets shall be multi-color or use
hatching for improved clarity. Areas lacking complete coordination shall be
highlighted and reasons provided for allowing condition to remain or provide
recommendations to improve coordination.

H. The following information shall be provided on all curve sheets.

Device identification and associated settings/size.
Voltage at which curves are plotted.

Current multiplier.

ANSI frequent fault damage curve.

Cable insulation damage curves.
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6. Transformer inrush point.
7. Single-line for the portion of the system.
8. Motor starting profiles (where applicable).

The recommended device settings shall be provided in tabular form and shall
include:

Location Identification

Voltage

Device Manufacturer

Device catalog number/series

Adjustable long time pickup and delay
Adjustable short time pickup and delay
Adjustable ground fault pickup and delay
Adjustable instantaneous pickup

© No vk W=

2.4 ARC FLASH ANALYSIS

A.

An arc flash analysis shall be performed based on the short circuit values and
device settings in conjunction with a short circuit and coordination study. The
results from the short circuit and coordination study shall be used to determine
arc energy levels at each power distribution location in the facility where work
could be performed on energized parts.

Where any part of the electrical system is served by multiple power sources the
system configuration that delivers the highest level of arc flash incident energy
shall be used for the evaluation. Include significant motor contribution in the
calculations.

For each location with a main device, the line and load side fault contributions
shall be included in the calculations.

Arc Flash Calculation results shall be presented in tabular form and shall include:
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2.5

2.6

Newburgh Enlarged City School District

Location identification
Voltage

Arcing fault magnitude
Protective device clearing time
Duration of arc

Arc flash boundary

Working distance

Incident energy

Hazard Risk Category

WooNU AWM=

ARC FLASH WARNING LABELS

A. Arch Flash warning labels shall be provided as part of the report. Labels shall be
self-adhesive Polyester, thermal, transfer-printer, 3-mil-thick, multicolor, weather
and UV-resistant in accordance with ANSI Z535.4. Produce a minimum 3.5-by-5-
inch self-adhesive equipment label for each work location included in the
analysis.

B. The label shall have an orange header with the wording, "WARNING, ARC-FLASH
HAZARD," and shall include the following information taken directly from the arc-
flash hazard analysis:

1. Location designation

2. Nominal voltage

3. Flash protection boundary

4. Hazard risk category

5. Incident energy

6. Working distance

7. Engineering report number, revision number, and issue date.

C. Labels shall be machine painted, with no field-applied markings.

INPUT DATA

A. The study shall be conducted based on the equipment and conductors being
installed. Input data for the report shall be compiled from the contractor,
manufacturers, and codes and standards as required providing the studies and
conducting a proper evaluation.

B. Conductor lengths, sizes, material, and raceway information shall be provided by

the Electrical Subcontractor to the engineer performing the study so that the
study is performed based on the final installation.
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Input data used for the studies shall be provided in the final report. The input
data for the report shall include supporting data from the manufacturer used for
the evaluation, lengths of all feeders provided by the contractor, transformer
data, motor data, utility company and motor generator data and any other
supporting data to the report.

2.7 SINGLE-LINE DIAGRAM

A.

The final report shall include a single-line diagram of the electrical distribution
system within the scope of the project. The single-line shall include:

1. Transformer rating, voltage ratio, impedance, and winding connection.

2. Feeder cables per phase, neutral and ground sizes, length of cable,
conductor material, and conduit size and type.

3. Switchboards, panelboards, MCC's, individual motor controllers, variable
speed drives, fuses, circuit breakers, ATS's and enclosed switches.

4, Protective relays with appropriate device numbers and CT's and PT's with
associated ratios.

5. Motor identification and horsepower used in the evaluation.

PART 3 - EXECUTION

3.1 INSTALLATION

A

The electrical equipment and protective devices shall not be installed prior to
confirmation of adequate equipment fault ratings as specified herein.

3.2 FIELD SETTINGS

A.

Adjustments shall be made to the protective devices as required for placing the
equipment in final operating condition. The settings shall be in accordance with
the approved short circuit study and protective device evaluation / coordination
study.

Arc Flash Labels shall be affixed to the equipment after the study is approved by
the Engineer.

1. One label shall be affixed at a height and location that is clearly visible on
the front of panelboards, switchboards, switchgear, motor control centers
and other electrical equipment that is less than 8 feet in length unless
otherwise noted.
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2. Switchboards, motor control centers, and switchgear that are longer than
6 feet shall have labels affixed at a height and location that is clearly
visible on the front of the equipment at each end of the equipment.

3. Unit Substations shall have different labels associated with the primary,
transformer, and secondary equipment.

4. Transformers shall be labeled based on the high voltage side of the
transformer.

5. Labels shall be affixed at similar locations on each type of equipment. For

example, multiple panelboards of similar size shall have labels located at
the same location on the front of each panelboard cover.

6. Where multiple labels are affixed to equipment, the labels shall be
identical and identify the worse case information for that equipment.
7. Where equipment is rear connected affix labels on both the front and rear

of the equipment. Locate the labels on the rear at a similar height and
location as on the front.

8. Label each plug-in section of busway. Affixed at a height and location
that is clearly visible. Labels shall be affixed on both sides of the busway.

C. Device settings and adjustments and affixing of Arc Flash Hazard Labels shall be
by the manufacturer or the manufacturer's authorized service and testing
organization.

END OF SECTION 260573
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Photoelectric switches.
Daylight-harvesting dimming controls.
Indoor occupancy and vacancy sensors.
Switchbox-mounted occupancy sensors.
Digital timer light switches.

Emergency shunt relays.
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1.2 SUBMITTALS
A.  Product Data: For each type of product.

B.  Shop Drawings:

1. Show installation details for the following:

a. Daylight-harvesting dimming controls.

b.  Occupancy sensors.

c¢.  Vacancy sensors.
2. Interconnection diagrams showing field-installed wiring.
3. Include diagrams for power, signal, and control wiring.

1.3 CLOSEQUT SUBMITTALS

A.  Operation and Maintenance Data: For each type of lighting control device to include in
operation and maintenance manuals.

B.  Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.

2. Program Software Backup: On USB media or on manufacturer's website. Provide
names, versions, and website addresses for locations of installed software.

Device address list.

4, Printout of software application and graphic screens.

w
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14 WARRANTY

A.

Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting
control devices that fail(s) in materials or workmanship within specified warranty
period.

1. Failures include, but are not limited to, the following:
a. Faulty operation of lighting control software.
b.  Faulty operation of lighting control devices.
2. Warranty Period: Five (5) years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

OUTDOOR PHOTOELECTRIC SWITCHES

Description: Solid state, with dry contacts, to operate connected relay, contactor coils,
or microprocessor input; complying with UL 773A, and compatible with ballasts and
LED lamps.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

2. Light-Level Monitoring Range: 1.5 to 10 fc, with an adjustment for turn-on and

turn-off levels within that range, and a directional lens in front of the photocell to

prevent fixed light sources from causing turn-off.

Time Delay: Fifteen-second minimum, to prevent false operation.

4.  Surge Protection: Metal-oxide varistor.

5. Mounting: Twist lock complies with NEMA C136.10, with base-and-stem
mounting or stem-and-swivel mounting accessories as required to direct sensor
to the north sky exposure.

6.  Failure Mode: Luminaire stays ON.

w

DAYLIGHT-HARVESTING DIMMING CONTROLS

System Description: Sensing daylight and electrical lighting levels, the system adjusts
the indoor electrical lighting levels. As daylight increases, the lights are dimmed.

1. Lighting control set point is based on two lighting conditions:
a.  When no daylight is present (target level).
b.  When significant daylight is present.

2. System programming is done with two hand-held, remote-control tools.
a. Initial setup tool.
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b.  Tool for occupants to adjust the target levels by increasing the set point up
to 25 percent, or by minimizing the electric lighting level.

B.  Ceiling-Mounted Dimming Controls: Solid-state, light-level sensor unit, with integrated
or separate power pack mounted on luminaire, to detect changes in indoor lighting
levels that are perceived by the eye.

C.  Electrical Components, Devices, and Accessories:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

2. Sensor Output: 0- to 10-V dc to operate luminaires. Sensor is powered by
controller unit.

3. Light-Level Sensor Set-Point Adjustment Range: 20 to 60 fc.

D. Power Pack: Digital controller capable of accepting 3 RJ45 inputs with two outputs
rated for 20A incandescent or LED load at 120V and 277V AC, for 16A ballast load or
LED at 120V and 277V AC, and for 1 HP at 120V AC. Sensor has 24V DC Class 2 power
source, as defined by NFPA 70.

1. With integral current monitoring
2. Compatible with digital addressable lighting interface.
3. Plenum rated.

2.3 INDOOR OCCUPANCY AND VACANCY SENSORS

A.  General Requirements for Sensors:

Wall and Ceiling-mounted, solid-state indoor occupancy and vacancy sensors.

Dual technology.

Integrated or Separate power pack.

Hardwired or Wireless connection to switch and BAS; and BAS and lighting

control system.

5.  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

6. Operation:

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when
coverage area is occupied, and turn them off when unoccupied; with a time
delay for turning lights off, adjustable over a minimum range of 1 to 30
minutes.

b.  Vacancy Sensor: Unless otherwise indicated, lights are manually turned on
and sensor turns lights off when the room is unoccupied; with a time delay
for turning lights off, adjustable over a minimum range of 1 to 30 minutes.
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C. Combination Sensor: Unless otherwise indicated, sensor shall be
programmed to turn lights on when coverage area is occupied and turn
them off when unoccupied, or to turn off lights that have been manually
turned on; with a time delay for turning lights off, adjustable over a
minimum range of 1 to 30 minutes.

Power: Low voltage or Line voltage.

Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.

b.  Relay: Externally mounted through a 1/2-inch knockout in a standard
electrical enclosure.

C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind
hinged door.

Indicator: Digital display, to show when motion is detected during testing and

normal operation of sensor.

Bypass Switch: Override the "on" function in case of sensor failure.

Automatic Light-Level Sensor: Adjustable from 2 to 100 fc; turn lights off when

selected lighting level is present.

B.  Dual-Technology Type: Wall or Ceiling mounted; detect occupants in coverage area
using PIR and ultrasonic detection methods. The particular technology or combination
of technologies that control on-off functions is selectable in the field by operating
controls on unit.

1.
2.

Sensitivity Adjustment: Separate for each sensing technology.

Detector Sensitivity: Detect occurrences of 6-inch-minimum movement of any
portion of a human body that presents a target of not less than 36 sq. in., and
detect a person of average size and weight moving not less than 12 inches in
either a horizontal or a vertical manner at an approximate speed of 12 inches/s.
Detection Coverage: Select sensor(s) to provide full coverage of room and detect
occupancy anywhere within the room where installed.

2.4 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A.  General Requirements for Sensors: Automatic-wall-switch occupancy sensor with
manual on-off switch, suitable for mounting in a single gang switchbox.

1.

w

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

Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when
coverage area is occupied, and turn lights off when unoccupied; with a time delay
for turning lights off, adjustable over a minimum range of 1 to 30 minutes.
Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

Sensing Technology — Dual Technology.
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2.5 DIGITAL TIMER LIGHT SWITCH

A.  Description: Combination digital timer and conventional switch lighting control unit.
Switchbox-mounted, backlit LCD display, with selectable time interval.

1.

10.

11.

12.

13.

14.
15.

16.

Listed and labeled as defined in NFPA 70 and marked for intended location and
application.

The digital time switch shall be programmable to turn lights off after a preset
time.

Time switch shall be a completely self-contained control system that replaces the
standard toggle switch. It shall have a ground wire and ground strap for safety.
Switching mechanism shall be a latching air gap relay.

Zero Crossing Circuitry shall be used to increase the relay life, protect from the
effects of inrush current, and increase the switch’s longevity.

Time switch shall be compatible with all electronic ballasts, motor loads, compact
fluorescent and inductive loads. Triac and other harmonic generating devices
shall not be allowed.

Time switch shall have no minimum load requirement and shall be capable of
controlling all types of light sources.

Time scroll feature shall allow manual overriding of the preset time-out period.
Time switch shall have the option for a one second light flash warning at five
minutes before the timer runs out and twice when the countdown reaches one
minute (when used to control lighting loads).

Time switch shall have the option for a beep warning that shall sound every five
seconds once the time switch countdown reaches one minute.

Time switch shall have manual feature for timer reset where pressing the ON/OFF
switch for more than 2 seconds resets the timer to the programmed time-out
period.

Time switch shall have an electroluminescent backlit Liquid Crystal Display that
shows the timer’s countdown.

Time switch shall fit behind a decorator style faceplate. The calibration switch for
setting time-out, time scroll, one second light flash, and beep warning shall be
concealed to prevent tampering of adjustments and hardware.

Time-out period shall be adjustable in increments of 5 minutes from 5 minutes to
1 hour, and in increments of 15 minutes from 1 hour to 12 hours.

Time switch shall be capable of operating as an ON/OFF switch.

For safety, the time switch shall have a 100% OFF override switch with no leakage
current to the load.

For safety, in the event there is an open circuit in the AC line such as a ballast or
lamp failure, the time switch shall automatically switch to OFF mode
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2.6 EMERGENCY SHUNT RELAY

A.  Description: NC, electrically held relay, arranged for wiring in parallel with manual or
automatic switching contacts; complying with UL 924.

1. Coil Rating: 120 and 277 V.

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

Cooper Industries, Inc.

Hubbell Building Automation, Inc.
Leviton Manufacturing Co., Inc.

Lutron Electronics Co., Inc.

NSi Industries LLC.

WattStopper; a Legrand® Group brand.

ok wn =

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine lighting control devices before installation. Reject lighting control devices that
are wet, moisture damaged, or mold damaged.

B.  Examine walls and ceilings for suitable conditions where lighting control devices will be
installed.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 SENSOR INSTALLATION
A.  Comply with NECA 1.

B.  Coordinate layout and installation of ceiling-mounted devices with other construction
that penetrates ceilings or is supported by them, including light fixtures, HVAC
equipment, smoke detectors, fire-suppression systems, and partition assemblies.

C. Install and aim sensors in locations to achieve not less than 90-percent coverage of
areas indicated. Do not exceed coverage limits specified in manufacturer's written
instructions.

LIGHTING CONTROL DEVICES 260923 - 6
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3.3 WIRING INSTALLATION
A.  Comply with NECA 1.
B.  Minimum conduit size is 3/4 inch.
C.  Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-
limited conductors according to conductor manufacturer's written instructions.
D.  Size conductors according to lighting control device manufacturer's written instructions
unless otherwise indicated.
E.  Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
34 IDENTIFICATION
A.  Identify components and power and control wiring according to Section 260553

"ldentification for Electrical Systems."

1. Identify controlled circuits in lighting contactors.

2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors
at each sensor.

B.  Label time switches and contactors with a unique designation.
3.5 LIGHTING SYSTEM FUNCTIONAL TESTING
A. The lighting control system manufacturer, manufacturer’'s authorized representative, or
a qualified testing agency shall perform all functional testing required by the 2015
International Energy Conservation Code, Section C408.
B.  Functional Testing:

1. Prior to passing final inspection, the manufacturer's authorized representative
shall provide evidence that the lighting control systems have been tested to
ensure that control hardware and software are calibrated, adjusted, programmed
and in proper working condition in accordance with the construction documents
and manufacturer's instructions.

C.  Occupancy Sensor Controls:

1. Certify that the occupancy sensors have been located and aimed in accordance
with manufacturer recommendations.

a. For projects with seven or fewer sensors, each sensor shall be tested.
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2.

For projects with more than seven sensors, testing shall be done for each
unique combination of sensor type and space geometry. Where multiples
of each unique combination of sensor type and space geometry are
provided, not less than 10 percent, but in no case less than one, of each
combination shall be tested. Where 20 percent or more of the tested
controls fail, all remaining identical combinations shall be tested.

For occupancy sensor controls to be tested, verify the following:

a.

Where occupancy sensor controls include status indicators, verify correct
operation.

The controlled lights turn off or down to the permitted level within the
required time.

For auto-on sensors, the lights turn on to the permitted level when an
occupant enters the space.

For manual-on sensors, the lights turn on only when manually activated.

The lights are not incorrectly turned on by movement in adjacent areas or
by HVAC operation.

D. Time Switch Controls:

1.

2.

3.

Where time switch controls are provided, the following procedures shall be
performed:

a.

C.
d.

e.

Confirm that the time-switch control is programmed with accurate
weekday, weekend and holiday schedules.

Provide documentation to the owner of time switch controls programming
including weekday, weekend, holiday schedules, and set-up and preference
program settings.

Verify the correct time and date in the time switch.
Verify that any battery backup is installed and energized.

Verify that the override time limit is set to not more than 2 hours.

Simulate occupied condition. Verify and document the following:

a.

b.

All lights can be turned on and off by their respective area control switch.

The switch only operates lighting in the enclosed space in which the switch
is located.

Simulate unoccupied condition. Verify and document the following:

a.

Nonexempt lighting turns off.
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b.  Manual override switch allows only the lights in the enclosed space where
the override switch is located to turn on or remain on until the next
scheduled shutoff occurs.

E. Daylight Responsive Controls:
1. Where daylight responsive controls are provided, the following shall be verified:

a.  Control devices have been properly located, field calibrated and set for
accurate set points and threshold light levels.

b.  Daylight controlled lighting loads adjust to light level set points in response
to available daylight.

C. The locations of calibration adjustment equipment are readily accessible
only to authorized personnel.
F. Documentation Requirements:

1. Documents certifying that the lighting controls meet documented performance
criteria of the IECC are to be provided to the building owner within 90 days from
the date of receipt of the certificate of occupancy.

3.6 TRAINING

A.  The lighting control system manufacturer or the manufacturer's authorized
representative shall conduct formal training for all users of the automatic lighting
control systems.

END OF SECTION 260923
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SECTION 260943 — PERFORMANCE LIGHTING CONTROLS

PART 1 — GENERAL
1.1 SUMMARY

A. Section includes a networked lighting control system comprised of the following
components:

1. System Software Interfaces
a. Management and Visualization Interface
b. Historical Database and Analytics Interface
c. Personal Control Applications
d. Smartphone Programming Interface for wired devices

2. System Backbone and Integration Equipment
a. System Controller
b. OpenADR Interface
3. Wired Networked Devices
a. Wall Switches and Scene Controllers
Graphic Wall Stations
Auxiliary Input/Output Devices
Occupancy and Photocell Sensors
Power Packs and Secondary Packs

-0 a0 T

Networked Luminaires

g. Relay and Dimming Panel
4. Wireless Networked Devices

a. Sensor Interface

b. Light Controllers

c. Digital Sensor Attachments

d. Networked Luminaires

e. Communication Bridge

B. The networked lighting control system shall meet all of the characteristics and
performance requirements specified herein.

C. The contractor shall provide, install and verify proper operation of all equipment
necessary for proper operation of the system as specified herein and as shown on
applicable drawings.

1.3 SUBMITTALS
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A. Submittals shall be provided including the following items.
1. Bill of Materials necessary to install the networked lighting control system.

2. Product Specification Sheets indicating general device descriptions, dimensions,
electrical specifications, wiring details, and nomenclature.

3. Riser Diagrams showing device wiring connections of system backbone and also
typical per room/area type.

4. Information Technology (IT) connection information pertaining to interconnection
with facility IT networking equipment and third-party systems.

5. Other Diagrams and Operational Descriptions — as needed to indicate system
operation or interaction with other system(s).

6. Contractor Startup/Commissioning Worksheet (must be completed prior to factory
start-up).

7. Service Specification Sheets indicating general service descriptions, including startup,
training, post-startup support, and service contract terms.

8. Hardware and Software Operation Manuals.

1.4 APPROVALS

A. Prior approval from the Engineer of Record is required for products or systems
manufactured by companies not specified in this specification.

B. Substitutions must be submitted in writing for approval at least 10 days prior to bid date.
Proposed substitute products must be documented with a line by line compliance

review. Alternate products or systems require submission of catalog datasheets, system
overview documents and installation manuals.

D. For any alternate system that does not support any form of wireless communication to
networked luminaires, networked control devices, networked sensors, or networked
input devices, bidders shall provide a total installed cost including itemized labor costs
for installing network wiring to luminaires, control devices, sensors, input devices and
other required system peripherals.

1.5 QUALITY ASSURANCE

A. Product Qualifications

1. System electrical components shall be listed or recognized by a nationally recognized
testing laboratory (e.g., UL, ETL, or CSA) and shall be labeled with required markings
as applicable.

2. System shall be listed as qualified under DesignLights Consortium Networked
Lighting Control System Specification V2.0.
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3. System luminaires and controls are certified by manufacturer to have been designed,
manufactured and tested for interoperability.

4. All components shall be subjected to 100% end of line testing prior to shipment to
the project site to ensure proper device operation.

5. All components and the manufacturing facility where product was manufactured
must be RoHS compliant.

B. Installation and Startup Qualifications

1. System startup shall be performed by qualified personnel approved or certified by
the manufacturer.

C. Service and Support Requirements
1. Phone Support: Toll free technical support shall be available.
2. Remote Support: The bidder shall offer a remote support capability.

3. Onsite Support: The bidder shall offer onsite support that is billable at whole day
rates.

4. Service Contract: The bidder shall offer a Service Contract that packages phone,
remote, and onsite support calls for the project. Response times for each type of
support call shall be indicated in the terms of the service contract included in the bid
package.

1.6 WARRANTY

A. The manufacturer shall provide a minimum five-year warranty on all hardware devices
supplied and installed. Warranty coverage shall begin on the date of final acceptance of
system installation and programming, by the owner and Engineer of Record.

B. The hardware warranty shall cover repair or replacement any defective products within
the warranty period.

1.7 MAINTENANCE & SUSTAINABILITY

A. The manufacturer shall make available to the owner new parts, upgrades, and/or
replacements available for a minimum of 5 years following final acceptance of system
installation.

PART 2 - EQUIPMENT

2.1 MANUFACTURERS

A. Basis of Design: Acuity Brands Lighting, Inc. — System: nLight by Acuity Controls
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B. Basis of Design Manufacturer: Acuity Brands, One Lithonia Way, Conyers GA 30012,

2.2

www.acuitycontrols.com

SYSTEM PERFORMANCE REQUIREMENTS

System Architecture

1.

System shall have an architecture that is based upon three main concepts: (a)
networkable intelligent lighting control devices, (b) standalone lighting control zones
using distributed intelligence, (c) optional system backbone for remote, time based
and global operation between control zones.

a. Intelligent lighting control devices shall have individually addressable network
communication capability and consist of one or more basic lighting control
components: occupancy sensor, photocell sensor, relay, dimming output,
contact closure input, analog 0-10V input, and manual wall station capable of
indicating switching, dimming, and/or scene control. Combining one or more
of these components into a single device enclosure shall be permissible so as
to minimize overall device count of system.

b. Lighting control zones consisting of one or more networked luminaires and
intelligent lighting control devices and shall be capable of providing
automatic control from sensors (occupancy and/or photocell) and manual
control from local wallstations without requiring connection to a higher level
system backbone; this capability is referred to as “distributed intelligence.”

c. System must be capable of interfacing directly with networked luminaires
such that either low voltage network cabling or wireless RF communication is
used to interconnect networked luminaires with control components such as
sensors, switches and system backbone (see Control Zone Characteristics
sections for each type of network connection, wired or wireless).

2. The system shall be capable of providing individually addressable switching and

dimming control of the following: networked luminaires, control zones to include
multiple switch legs or circuits, and relay and dimming outputs from centralized
panels to provide design flexibility appropriate with sequence of operations required
in each project area or typical space type. A single platform shall be used for both
indoor and outdoor lighting controls.

Lighting control zones shall be capable of being networked with a higher level
system backbone to provide time based control, remote control from inputs and/or
systems external to the control zone, and remote configuration and monitoring
through a software.

All system devices shall support remote firmware update, such that physical access to
each device is not necessary, for purposes of upgrading functionality at a later date.
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5. System shall be capable of “out of box" sequence of operation for each control zone.

Standard sequence is:
a. All switches control all fixtures in a zone

b. All occupancy sensors automatically control all fixtures in the control zone
with a default timeout.

B. Wired Networked Control Zone Characteristics

1.

Following proper installation and provision of power, all networked devices
connected together with low voltage network cable shall automatically form a
functional lighting control zone without requiring any type of programming,
regardless of the programming mechanism (e.g., software application, handheld
remote, pushbutton). The “out of box” default sequence of operation is intended to
provide typical sequence of operation so as to minimize the system startup and
programming requirements and to also have functional lighting control operation
prior to system startup and programming.

System shall be able to automatically discover all connected devices without
requiring any provisioning of system or zone addresses.

The following types of wired networked control devices shall be provided for egress
and/or emergency light fixtures:

a. Low-Voltage power sensing: These devices shall automatically provide 100%
light level upon detection of loss of power sensed via the low voltage
network cable connection.

b. UL924 Listed Line-Voltage power sensing: These devices shall be listed as
emergency relays under the UL924 standard, and shall automatically close the
load control relay(s) and provide 100% light output upon detection of loss of
power sensed via line voltage connections.

c. Emergency egress devices shall be provided and UL labeled by the lighting
control manufacturer.

C. Wireless Networked Control Zone Characteristics

1.

Following proper installation and provision of power, all wireless networked devices
paired, meshed or grouped together shall automatically follow the “out of box”
default sequence of operations.

Wireless network communication shall support uniform and instant response such
that all luminaires in a lighting control zone respond immediately and synchronously
in response to a sensor or wallstation signal.

To support the system architecture requirement for distributed intelligence, wireless
network communication shall support communication of control signals from sensors
and wallstations to networked luminaires and wireless load control devices, without
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2.3

requiring any communication, interpretation, or translation of information through a
backbone device such as a wireless access point, communication bridge or gateway.

4. All wireless communication shall be encrypted using at least 128-bit Advanced
Encryption Standard (AES).

5. The following types of wired networked control devices shall be provided for egress
and/or emergency light fixtures:

a. UL924 Listed Line-Voltage power sensing: These devices shall be listed as
emergency relays under the UL924 standard, and shall automatically close the
load control relay(s) and provide 100% light output upon detection of loss or
interruption of power sensed via line voltage connections.

. System Integration Capabilities

1. The system shall interface with third party building management systems (BMS) to
support two-way communication using the industry standard BACnet/IP or
BACnet/MSTP protocols.

SYSTEM SOFTWARE INTERFACES

Management Interface

1. System shall provide a web-based management interface that provides remote
system control, live status monitoring, and configuration capabilities of lighting
control settings and schedules.

2. Management interface must be compatible with industry-standard web browser
clients, including, but not limited to, Microsoft Internet Explorer®, Apple Safari®,
Google Chrome®, Mozilla Firefox®.

3. All system software updates must be available for automatic download and
installation via the internet.

Historical Database and Analytics Interface

1. System shall provide a browser-based trending and monitoring interface that stores
historical data for all occupancy/daylight sensors and lighting loads. Additionally, the
system shall optionally upload that data to a cloud based server.

. Visualization Interfaces

1. System shall provide an optional web-based visualization interface that displays a
graphical floorplan. System data, to include status of occupancy sensors, daylight
sensors and light output shall be overlaid to the floorplan to provide a graphical
status page.

D. Portable Programming Interface for Standalone Control Zones
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1. Portable handheld application interface for standalone control zones shall be
provided for systems that allows configuration of lighting control settings.

2. Programming capabilities through the application shall include, but not be limited to,
the following:

a. Switch/occupancy/photosensor group configuration
b. Manual/automatic on modes

c. Turn-on dim level

d. Occupancy/Vacancy sensor time delays

e. Dual technology occupancy sensors sensitivity

f.  Photosensor calibration adjustment and auto-setpoint

g. Trim level settings

2.4 SYSTEM BACKBONE AND SYSTEM INTEGRATION EQUIPMENT

A. System Controller

1. System Controller shall be a multi-tasking, real-time digital control processor
consisting of modular hardware with plug-in enclosed processors, communication
controllers, and power supplies.

2. System Controller shall perform the following functions:

a. Facilitation of global network communication between different areas and
control zones.

b. Time-based control of downstream wired and wireless network devices.
c. Linking into an Ethernet network.

d. Integration with Building Management Systems (BMS) and Heating,
Ventilation and Air Conditioning (HVAC) equipment.

e. Connection to various software interfaces, including management interface,
historical database and analytics interface, visualization interface, and
personal control applications.

3. System Controller shall not require a dedicated PC or a dedicated cloud connection.

4. Device shall automatically detect all networked devices connected to it, including
those connected to wired and wireless communication bridges.

5. Device shall have a standard and astronomical internal time clock.
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6. Shall be capable of connecting to the customers Local Area Network (LAN) via IEEE
802.11.x Wireless and IEEE 802.3 Wired connection.

7. System Controller shall support BACnet/IP and BACnet/MSTP protocols to directly
interface with BMS and HVAC equipment without the need for additional protocol
translation gateways.

a. BACnet/MSTP shall support a minimum of 50 additional BACnet MS/TP

controllers in addition to the Expansion |/O modules.
. BACnet/MSTP shall support 9600 to 115200 baud.

c. System Controller shall be BACnet Testing Laboratory (BTL listed) using
Device Profile BACnet Building Controller (B-BC) with outlined enhanced
features.

d. System controller must support BACnet/IP Broadcast Management Device
(BBMD) and Foreign Device Registration (FDR).

B. OpenADR Interface

1. System shall provide an interface to OpenADR protocol Demand Response
Automation Servers (DRAS) typically provided by local electrical utility.

2. OpenADR interface shall meet all of the requirements of Open ADR 2.0a Virtual End
Nodes (VEN), including:

a. Programmable with the account information of the end-user’s electrical utility
DRAS account credentials.

2.5 WIRED NETWORKED DEVICES

A. Wired Networked Wall Switches, Scene Controllers
1. Wall switches shall support the following device options:
a. Number of control zones: per the Drawings.
b. Control Types Supported: On/Off or On/Off/Dimming
2. Scene controllers shall support the following device options:
a. Number of scenes: per the Drawings.
b. Control Types Supported:
1)  On/Off or On/Off/Dimming
2) Preset Level Scene Type

3) Reprogramming of other devices within daisy-chained zone so as to
implement user selected lighting scene
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4) Selecting a lighting profile to be run by the system’s upstream
controller so as to implement a selected lighting profile across
multiple zones

B. Wired Networked Graphic Wall Stations
1. Device shall have a full color touch screen.

2. Device shall enable configuration of all switches, dimmers, and lighting preset scenes
via password protected setup screens.

3. Graphic wall stations shall support the following device options:
a. Number of control zones: Minimum of 16
b. Number of scenes: Minimum of 16
c. Optional password protection for setup screens.
C. Wired Networked Auxiliary Input / Output (I/O) Devices

1. Auxiliary Input/Output Devices shall be specified as an input or output device with
the following options:

a. Contact closure input

1) Input shall be programmable to support maintained or momentary
inputs that can activate local or global scenes and profiles, ramp light
level up or down, or toggle lights on/off.

b. 0-10V analog input
1) Input shall be programmable to function as a daylight sensor.
c. RS-232/RS-485 digital input

1) Input supports activation of up to 4 local or global scenes and profiles,
and on/off/dimming control of up to 16 local control zones.

d. 0-10V dimming control output, capable of sinking a minimum of 20mA of
current

1) Output shall be programmable to support all standard sequence of
operations supported by system.

D. Wired Networked Occupancy and Photosensors

1. Sensors shall utilize passive infrared (PIR) or passive dual technology (PDT) to detect
both major and minor motion as defined by NEMA WD-7 standard.

2. Sensing technologies that are acoustically passive, meaning they do not transmit
sound waves of any frequency do not require additional commissioning. Ultrasonic
or Microwave based sensing technologies may require commissioning due to the
active nature of their technology, if factory required.
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3. Sensor programming parameter shall be available and configurable remotely from
the software and locally via the device.

4. Sensor mounting type shall match project design requirements as shown on plans.

a. Sensors shall have optional features for photosensor/daylight override,
dimming control, and low temperature/high humidity operation.

5. The system shall support the following types of photocell-based control:

a. On/Off: The control zone is automatically turned off if the photocell reading
exceeds the defined setpoint and automatically turned on if the photocell
reading is below the defined setpoint. A time delay or adaptive setpoint
adjustable behavior may be used to prevent the system from exhibiting
nuisance on/off switching.

b. Continuous Dimming: The control zone automatically adjusts its dimming
output in response to photocell readings, such that a minimum light level
consisting of both electric light and daylight sources is maintained at the task.
The photocell response shall be configurable to adjust the photocell setpoint
and dimming rates.

E. Wired Networked Wall Switch Sensors
1. Wall switches sensors shall support the following device options:
a. User Input Control Types Supported: On/Off or On/Off/Dimming
b. Occupancy Sensing Technology: PIR only or Dual Tech
c. Daylight Sensing Option: Inhibit Photosensor
F.  Wired Networked Embedded Sensors
1. Embedded sensors shall support the following device options:
a. Occupancy Sensing technology: PIR only or Dual Tech

b. Daylight Sensing Option: Occupancy only, Daylight only, or combination
Occupancy/Daylight sensor

G. Distributed System Power, Switching and Dimming Controls

1. Devices shall incorporate one optional Class 1 relay, optional 0-10 VDC dimming
output, and contribute low voltage Class 2 power to the rest of the system.

1. Device programming parameters shall be available and configurable remotely from
the software and locally via the device push-button.

2. Device shall be plenum rated.

3. Devices shall be UL Listed for load and load type as specified on the plans.

H. Wired Networked Luminaires (if indicated on the Drawings)
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1. Networked luminaire shall have a factory installed mechanically integrated control
device and carry a UL Listing as required.
2. Networked LED luminaire shall provide low voltage power to other networked
control devices.
3. System shall be able to maintain constant lumen output over the specified life of the
LED luminaire (also called lumen compensation) by automatically varying the
dimming control signal to account for lumen depreciation.
4. System shall be able to provide control of network luminaire intensity, in addition to
correlated color temperature of specific LED luminaires.
5. Controls manufacturer is responsible for primary troubleshooting and tech support

of complete fixture.

I. Wired Networked Relay and Dimming Panel

1.

Relay and dimming panel(s) shall be capable of providing the required amount of
relay capacity, as required per panel schedules shown on drawings, with an equal
number of individual 0-10V dimming outputs.

Standard relays used shall have the following required properties:
a. Configurable in the field to operate with normally closed or normally open
behavior.
b. Provides visual status of current state and manual override control of each
relay.
c. Beindividually programmable

0-10 dimming outputs shall support a minimum of 100mA sink current per output.
Panel shall be UL924 listed for control of emergency lighting circuits.
Panel shall provide a contact closure input that acts as a panel override to activate

the normally configured state of all relays (i.e., normally open or normally closed) in
the panel.

2.6 WIRELESS NETWORKED DEVICES

A. Wireless Networked Sensor Interface

1.

The device shall be capable of broadcasting the following manual wall control
commands: on, off, and adjust dim level.

B. Wireless Networked Light Controllers (No Sensor)
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1. The wireless light controller shall be capable of providing continuous dimming and
on/off control of one commercial light fixture including fluorescent, HID, induction
and LEDs.

2. An external antenna attached to the luminaire shall not be allowed.

a. Each wireless light controller shall provide measurement capability of the
amperage, voltage, wattage, and watt-hours of its controlled lighting.

C. Wireless Networked Digital Sensors

1. In addition to providing Wireless Networked Light Controllers functionality, also
provides:

a. Integrated digital occupancy sensing and digital photocell sensor.

b. Sensor shall connect directly to the wireless light controller and shall be
suitable for embedding into the enclosure of a luminaire.

c. Sensor shall have software-adjustable settings
d. Photocell shall be suitable for closed and open loop applications.
D. Wireless Network Communication Bridge

1. A communication bridge device shall be provided that interfaces with the System
Controller via Owner’s LAN connection and interfaces with wireless network.

2. Device shall be capable of communicating with a group of a minimum of 250
wireless networked devices and luminaires, so as to reduce the amount of
communication bridges required in the system.

PART 3 — EXECUTION
3.1 INSTALLATION REQUIREMENTS
A. Installation Procedures and Verification

1. The successful bidder shall review all required installation and pre-startup procedures
with the manufacturer’s representative through pre-construction meetings.

2. The successful bidder shall install and connect the networked lighting control system
components according to the manufacturer’s installation instructions, wiring
diagrams, the project submittals and plans specifications.

3. The successful bidder shall be responsible for testing all low voltage network cable
included in the bid. Bidder is responsible for verification of the following minimum
parameters:

a. Wire Map (continuity, pin termination, shorts and open connections, etc.)

b. Length
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c. Insertion Loss
B. Coordination with Owner's IT Network Infrastructure

1. The successful bidder is required to coordinate with the owner’s representative to
secure all required network connections to the owner’s IT network infrastructure.

a. The bidder shall provide to the owner's representative all network
infrastructure requirements of the networked lighting control system.

b. The bidder shall provide, to the manufacturer’s representative, all necessary
contacts pertaining to the owner’s IT infrastructure, to ensure that the system
is properly connected and started up.

C. Coordination with Mechanical Division

1. The successful bidder shall provide all integration equipment detailed in this
specification.

2. The successful bidder shall verify integration scope with the Mechanical Contractor
prior to submittal phase and provide all necessary schedules to the Lighting Control
manufacturer.

D. Documentation and Deliverables

1. The installing contractor shall be responsible for documenting installed location of all
networked devices, including networked luminaires. This includes responsibility to
provide as-built plan drawing showing device addresses corresponding to locations
of installed equipment.

2. The installing contractor is also responsible for the following additional
documentation to the manufacturer’s representative if visualization / graphical
floorplan software is provided as part of bid package:

a. As-Built floor plan drawings showing wired network control zones outlined, in
addition to device address locations required above. All documentation shall
remain legible when reproducing\scanning drawing files for electronic
submission.

b. As-Built electrical lighting drawings (reflected ceiling plan) in PDF and CAD
format. Architectural floor plans shall be based on as-built conditions.

1) CAD files shall have layers already turned on/off as desired to be
shown in the graphical floorplan background images. The following
CAD elements are recommended to be hidden to produce an ideal
background graphical image:

Titleblock

Text- Inclusive of room names and numbers, fixture tags and drawings
notes

Fixture wiring and homeruns
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Control devices
Hatching or poché of light fixtures or architectural elements

2) CAD files shall be of AutoCAD 2013 or earlier. Revit file overall floor
plan views shall be exported to AutoCAD 2013.

3.2 SYSTEM STARTUP

A. Upon completion of installation by the installer, including completion of all required
verification and documentation required by the manufacturer, the system shall be started
up and programmed by an authorized representative of the manufacturer.

1. Low voltage network cable testing shall be performed prior to system startup at the
discretion of the manufacturer.

B. System start-up and programming shall include:

1. Verifying operational communication to all system devices.

2. Programming the network devices into functional control zones to meet the required
sequence of operation.

3. Programming and verifying all sequence of operations.

4. Customization of owner's software interfaces and applications.

C. Initial start-up and programming is to occur on-site. Additional programming may occur
on-site or remotely over the Internet as necessary.

3.3 PROJECT TURNOVER
A. System Documentation
1. Submit software database file with desired device labels and notes completed.
B. Owner Training

1. Provisions for onsite training for owner and designated attendees to be included in
submittal package.

END OF SECTION 260943
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1 SUMMARY

A.  Section Includes: Distribution dry-type transformers rated 600V and less, with
capacities up to 1500 kVA.

1.2 SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each type and size of transformer.
2. Include rated nameplate data, capacities, weights, dimensions, minimum

clearances, installed devices and features, and performance for each type and size
of transformer.

B.  Shop Drawings:

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

2. Vibration Isolation Base Details: Detail fabrication including anchorages and
attachments to structure and to supported equipment.

3. Include diagrams for power, signal, and control wiring.

1.3 FACTORY TESTING
A.  Ratio tests at the rated voltage connection and at all tap locations.
B.  Polarity and phase relation tests on the rated voltage connection.
C.  Applied and induced potential tests.
D. No-load and excitation current at rated voltage on the rated voltage connection.

E. Sufficient information on the vibration isolators for the design to be checked for
approval.
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14 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Accredited by NETA.

1.5

A.

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

DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written
instructions within the enclosure of each ventilated-type unit, throughout periods
during which equipment is not energized and when transformer is not in a space that is
continuously under normal control of temperature and humidity.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

MANUFACTURERS

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

Acme Electric Corporation.

Eaton.

General Electric Company.

Hammond Power Solutions Inc.

Siemens Industry, Inc., Energy Management Division.
Square D; by Schneider Electric.

ok wnNn =

Source Limitations: Obtain each transformer type from single source from single
manufacturer.

GENERAL TRANSFORMER REQUIREMENTS

Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.

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

Efficiency: Transformers Rated 15 kVA and larger must comply with DOE 2016 Efficiency
energy-efficiency levels and be marked as compliant with DOE 2016 efficiency levels by
an NRTL.
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D.  Shipping Restraints: Paint or otherwise color code bolts, wedges, blocks, and other
restraints that are to be removed after installation and before energizing. Use
fluorescent colors that are easily identifiable inside the transformer enclosure.

2.3 DISTRIBUTION TRANSFORMERS
A.  Comply with NFPA 70, and list and label as complying with UL 1561.

B.  Cores: Electrical grade, non-aging silicon steel with high permeability and low
hysteresis losses.

1. One leg per phase.

2. Core volume shall allow efficient transformer operation at 10 percent above the
nominal tap voltage.

3. Grounded to enclosure.

C.  Coils: Continuous windings without splices except for taps.

1. Coil Material: Copper.
2. Internal Coil Connections: Brazed or pressure type.
3. Terminal connections Welded

D.  Encapsulation: Transformers smaller than 30 kVA shall have core and coils completely
resin encapsulated.

E. Enclosure: Ventilated.

1. NEMA 250, Type 2: Core and coil shall be encapsulated within resin compound to
seal out moisture and air.

2. NEMA 250, Type 3R: Core and coil shall be encapsulated within resin compound
to seal out moisture and air.

3. KVA Ratings: Based on convection cooling only and not relying on auxiliary fans.

F. Transformer Enclosure Finish: Comply with NEMA 250.
1. Finish Color: NSF/ANSI 61 gray weather-resistant enamel.
G.  Taps for Transformers 3 kVA and Smaller: None.

H.  Taps for Transformers 7.5 to 24 kVA: One 5 percent tap above and one 5 percent tap
below normal full capacity.
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Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and four 2.5
percent taps below normal full capacity. For step up transformers provide two 2.5
percent taps above and two 2.5 percent below normal full capacity.

J. Insulation Class, Smaller than 30 kVA: 185 deg C, UL-component-recognized insulation
system with a maximum of 115-deg C rise above 40-deg C ambient temperature.

K. Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation
system with a maximum of 115-deg C rise above 40-deg C ambient temperature.

L. Grounding: Provide ground-bar kit or a ground bar installed on the inside of
transformer enclosure.

M.  Low Magnetizing inrush current transformer: Provide low magnetizing inrush current
type transformers rated for 4 times the full load current rating of all step-up
transformers.

N. Wall Brackets: Manufacturer's standard brackets.

O. Low-Sound-Level Requirements: Maximum sound levels when factory tested according
to IEEE C57.12.91, as follows:

Up to 50 kVA: 45dB.
51 to 150 kVA: 50dB.
151 to 300 kVA: 55dB.
301 to 500 kVA: 60dB.
501 to 700 kVA: 62dB.
701 to 1000 kVA: 64dB

ok~ wN =

P. Vibration Isolation:

1. All transformers shall have vibration isolation that isolates the enclosure from the
core and the coil assembly. Additional vibration isolators shall be provided
between trapeze or universal hangers of suspended transformer and its case and
between transformer enclosure and floor for floor mounted units.

2. Each dry type transformer shall be resiliently suspended on double deflection
neoprene in the shear hanger rod isolator assemblies, capable of providing a
minimum of 3/8 inch static deflection.

2.4 IDENTIFICATION DEVICES

A.  Nameplates: Engraved, laminated-plastic or metal nameplate for each distribution and
buck-boost transformer, mounted with corrosion-resistant screws.
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2.5 SOURCE QUALITY CONTROL
A.  Test and inspect transformers according to IEEE C57.12.01 and IEEE C57.12.91.
1. Resistance measurements of all windings at the rated voltage connections and at
all tap connections.
2. Ratio tests at the rated voltage connections and at all tap connections.
3. Phase relation and polarity tests at the rated voltage connections.
4, No load losses, and excitation current and rated voltage at the rated voltage
connections.
5. Impedance and load losses at rated current and rated frequency at the rated
voltage connections.
6.  Applied and induced tensile tests.
7. Regulation and efficiency at rated load and voltage.
8. Insulation Resistance Tests:
a. High-voltage to ground.
b.  Low-voltage to ground.
C. High-voltage to low-voltage.
9.  Temperature tests.
B.  Factory Sound-Level Tests: Conduct prototype sound-level tests on production-line

products.

PART 3 - EXECUTION

3.1

A.

®

D.

EXAMINATION

Examine conditions for compliance with enclosure- and ambient-temperature
requirements for each transformer.

Verify that field measurements are as needed to maintain working clearances required
by NFPA 70 and manufacturer's written instructions.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

Verify that ground connections are in place and requirements in the project
specifications have been met. Maximum ground resistance shall be 5 ohms at location
of transformer.

Environment: Enclosures shall be rated for the environment in which they are located.
Covers for NEMA 250, Type 4X enclosures shall not cause accessibility problems.
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F. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A.  Install wall-mounted transformers level and plumb with wall brackets fabricated by
transformer manufacturer.

1. Coordinate installation of wall-mounted and structure-hanging supports with
actual transformer provided.

B. Install transformers level and plumb on a concrete base with vibration-dampening
supports. Locate transformers away from corners and not parallel to adjacent wall
surface.

C.  Construct concrete bases according to the contract documents and anchor floor-
mounted transformers according to manufacturer's written instructions.

1. Coordinate size and location of concrete bases with actual transformer provided.
Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork
requirements are specified with concrete.

D.  Secure transformer to concrete base according to manufacturer's written instructions.

E. Secure covers to enclosure and tighten all bolts to manufacturer-recommended
torques to reduce noise generation.

F. Remove shipping bolts, blocking, and wedges.

3.3 CONNECTIONS

A.  Ground equipment according to the project specifications.

B.  Connect wiring according to the project specifications.

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

D.  Provide flexible connections at all conduit and conductor terminations and supports to

eliminate sound and vibration transmission to the building structure.
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3.4 FIELD QUALITY CONTROL
A.  Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including
connections.
B.  Dry-Type Transformer Field Tests:

1. Visual and Mechanical Inspection.

a. Inspect physical and mechanical condition.

Inspect anchorage, alignment, and grounding.

C. Verify that resilient mounts are free and that any shipping brackets have
been removed.

d.  Verify the unit is clean.

e.  Verify that as-left tap connections are as specified.

2. Electrical Tests:

a. Perform insulation-resistance tests winding-to-winding and each winding-
to-ground. Apply voltage according to manufacturer's published data. In
the absence of manufacturer's published data, comply with NETA ATS,
Table 100.5. Calculate polarization index: the value of the index shall not be
less than 1.0.

b.  Verify correct Primary and secondary voltages, phase-to-phase and phase-
to-neutral, after energization and prior to loading.

C.  Remove and replace units that do not pass tests or inspections and retest as specified
above.

D. Infrared Scanning: Two months after Substantial Completion, perform an infrared scan
of transformer connections.

1. Use an infrared-scanning device designed to measure temperature or detect
significant deviations from normal values. Provide documentation of device
calibration.

2. Prepare a certified report identifying transformer checked and describing results
of scanning. Include notation of deficiencies detected, remedial action taken, and
scanning observations after remedial action.

E. Test Labeling: On completion of satisfactory testing of each unit, attach a dated and

signed "Satisfactory Test" label to tested component.
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3.5 ADJUSTING

A.  Record transformer secondary voltage at each unit for at least 48 hours of typical
occupancy period. Adjust transformer taps to provide optimum voltage conditions at
secondary terminals. Optimum is defined as not exceeding nameplate voltage plus 5
percent and not being lower than nameplate voltage minus 3 percent at maximum load
conditions. Submit recording and tap settings as test results.

B. Output Settings Report: Prepare a written report recording output voltages and tap
settings.

3.6 CLEANING

A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.

END OF SECTION 262213
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SECTION 262413 - SWITCHBOARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

Nous~wN =

Service and distribution switchboards rated 600 V and less.
Surge protection devices.

Disconnecting and overcurrent protective devices.
Instrumentation.

Control power.

Accessory components and features.

Identification.

1.2 SUBMITTALS

A. Product Data: For each switchboard, overcurrent protective device, surge protection
device, ground-fault protector, accessory, and component.

1.

Include dimensions and manufacturers' technical data on features, performance,
electrical characteristics, ratings, accessories, and finishes.

B. Shop Drawings: For each switchboard and related equipment.

1.

w

Include dimensioned plans, elevations, sections, and details, including required
clearances and service space around equipment. Show tabulations of installed
devices, equipment features, and ratings.

Detail enclosure types for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Detail short-circuit current rating of switchboards and overcurrent protective
devices.

Include descriptive documentation of optional barriers specified for electrical
insulation and isolation.

Detail utility company's metering provisions with indication of approval by utility
company.

Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices and auxiliary components.

Include time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards. Submit on translucent log-log graft
paper; include selectable ranges for each type of overcurrent protective device.
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9.

Include schematic and wiring diagrams for power, signal, and control wiring.

C.  Utility company approval for components subject to their specifications.

D.  Qualification Data: For Installer and testing agency.

E. Field Quality-Control Reports:

1.

Test procedures used.

2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that
comply with requirements.
F. Operation and Maintenance Data: For switchboards and components to include in

emergency, operation, and maintenance manuals.

1.

In addition to items specified in other sections, include the following:

a. Routine maintenance requirements for switchboards and all installed
components.

b.  Manufacturer's written instructions for testing and adjusting overcurrent
protective devices.

C. Time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards. Submit on translucent log-log
graft paper; include selectable ranges for each type of overcurrent
protective device.

1.3 MAINTENANCE MATERIAL SUBMITTALS

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

1.

Potential Transformer Fuses: Equal to 10 percent of quantity installed for each
size and type but no fewer than two of each size and type.

Control-Power Fuses: Equal to 10 percent of quantity installed for each size and
type, but no fewer than two of each size and type.

Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of
quantity installed for each size and type but no fewer than three of each size and
type.

Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size
and type but no fewer than three of each size and type.

Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed
for each size and type but no fewer than three of each size and type.

Indicating Lights: Equal to 10 percent of quantity installed for each size and type
but no less than one of each size and type.
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1.4 QUALITY ASSURANCE

A.  Except as modified by governing codes and by the Contract Documents, comply with
the latest applicable provisions and latest recommendations of the following:

Ground Fault Circuit Protection UL 1053.

QMQB Operators UL E1818.

Bolted Pressure Switches UL 977.

Switchboards NEMA Standards PB-2, PB-2.1, PB-2.2; UL 891 and UL Service
Entrance Label.

Meters ANSI Specification C 39.1.

ANSI| C37.13.

ANSI| C37.51.

NETA

Molded Case Circuit Breakers UL 489 and NEMA AB1.
0. NRTL labeled for service equipment.

Hwn =
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B.  Each switchboard as a complete and finished product shall receive a single integrated
equipment rating by the manufacturer. The integrated equipment short-circuit rating
shall certify that all equipment is capable of withstanding the thermal and magnetic
stress of a fault equal to the value calculated by the Contractor/manufacturer’s
coordination study. Such rating shall be established by actual tests by the
manufacturer on similar equipment. This certification shall be permanently affixed to
each switchboard. Test data shall be submitted to the Engineer at the time of
submission of Submittal Drawings.

C. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1
and trained in electrical safety as required by NFPA 70E.
1.5 DELIVERY, STORAGE, AND HANDLING

A.  Deliver switchboards in sections or lengths that can be moved past obstructions in
delivery path.

B.  Handle and prepare switchboards for installation according to NEMA PB 2.1.

1.6 FIELD CONDITIONS

A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels,
obstacles and structures to provide pathway for moving switchboards into place.

B. Environmental Limitations:
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1.7

A.

B.

1.8

A.

B.

1. Do not deliver or install switchboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above switchboards is complete,
and (temporary) HVAC system is operating and maintaining ambient temperature
and humidity conditions at occupancy levels during the remainder of the
construction period.

2. Rate equipment for continuous operation under the following conditions unless
otherwise indicated:

a.  Ambient Temperature: Not exceeding 104 deg F.
b.  Altitude: Not exceeding 6600 feet.

COORDINATION

Coordinate layout and installation of switchboards and components with other
construction that penetrates walls or is supported by them, including electrical and
other types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements
are specified with concrete.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard

enclosures, buswork, overcurrent protective devices, accessories, and factory installed

interconnection wiring that fail in materials or workmanship within specified warranty

period.

1. Switchboard Warranty Period: 18 months from the date of Substantial
Completion.

Manufacturer's Warranty: Manufacturer agrees to repair or replace surge protection
devices that fail in materials or workmanship within specified warranty period.

1. SPD Warranty Period: 3 years from the date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

SWITCHBOARDS

Approved manufacturers:
1. Eaton
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2. Square D
3.  Siemens

4. General Electric

Source Limitations: Obtain switchboards, overcurrent protective devices, components,
and accessories from single source from single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and
other items. Comply with indicated maximum dimensions.

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

Front-Connected, Front-Accessible Switchboards:

1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

Nominal System Voltage: as indicated on the drawings.
Main-Bus Continuous: as indicated on the drawings.
Indoor Enclosures: Steel, NEMA 250, Type 2.

Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray
finish over a rust-inhibiting primer on treated metal surface.

Barriers: Between adjacent switchboard sections.

Service Entrance Rating: Switchboards intended for use as service entrance equipment
shall contain from one to six service disconnecting means with overcurrent protection,
a neutral bus with disconnecting link, a grounding electrode conductor terminal, and a
main bonding jumper.

Utility Metering Compartment: Barrier compartment and section complying with utility
company's requirements; hinged sealable door; buses provisioned for mounting utility
company's current transformers and potential transformers or potential taps as
required by utility company. If separate vertical section is required for utility metering,
match and align with basic switchboard. Provide service entrance label and necessary
applicable service entrance features.

SWITCHBOARDS 262413 -5



CSArch Newburgh Enlarged City School District
Project No. 108-2303.00 Newburgh New CTE Building

M.  Customer Metering Compartment: A separate customer metering compartment and
section with front hinged door, for indicated metering, and current transformers for
each meter. Current transformer secondary wiring shall be terminated on shorting-type
terminal blocks.

N. Bus Transition and Incoming Pull Sections: Matched and aligned with basic
switchboard.

O. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

P.  Pull Box on Top of Switchboard:

1. Adequate ventilation to maintain temperature in pull box within same limits as
switchboard.

2. Removable covers shall form top, front, and sides. Top covers at rear shall be
easily removable for drilling and cutting.

3. Bottom shall be insulating, fire-resistive material with separate holes for cable

drops into switchboard.
4, Cable supports shall be arranged to facilitate cabling and adequate to support
cables indicated, including those for future installation.

Q. Buses and Connections: Three phase, four wire unless otherwise indicated.

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and
left to right when viewed from the front of the switchboard.

2. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity.

3. Copper feeder circuit-breaker line connections.

4.  Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98
percent conductivity, equipped with mechanical connectors for feeder and
branch-circuit ground conductors.

5. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire
length of switchboard's main and distribution sections. Provide for future
extensions from both ends.

6. Disconnect Links:

a. Isolate neutral bus from incoming neutral conductors.
b.  Bond neutral bus to equipment-ground bus for switchboards utilized as
service equipment or separately derived systems.

7. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise
indicated, equipped with mechanical connectors for outgoing circuit neutral
cables. Brace bus extensions for busway feeder neutral bus.

R.  Future Devices: Equip compartments with mounting brackets, supports, bus
connections, and appurtenances at full rating of circuit-breaker compartment.
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2.2

2.3

Fungus Proofing: Permanent fungicidal treatment for overcurrent protective deices and
other components including instruments and instrument transformers.

SURGE PROTECTION DEVICES

SPDs: Comply with UL 1449, Type 1 or Type 2, depending on location of SPD as
indicated on the drawings.

Features and Accessories:
1. Integral disconnect switch when type 1 SPD installed ahead of service disconnect.

2. Internal thermal protection that disconnects the SPD before damaging internal

suppressor components.

Indicator light display for protection status.

4. Form-C contacts rated at 2 A and 24-V ac, one normally open and one normally
closed, for remote monitoring of protection status. Contacts shall reverse on
failure of any surge diversion module or on opening of any current-limiting
device. Coordinate with building power monitoring and control system.

5. Surge counter.

w

Peak Surge Current Rating: The minimum single-pulse surge current withstand rating
per phase shall not be less than 200 kA. The peak surge current rating shall be the
arithmetic sum of the ratings of the individual MOVs in a given mode.

Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V or
208Y/120 V, three-phase, four-wire circuits shall not exceed the following:

1. Line to Neutral: 1200 V for 480Y/277 V; 700 V for 208Y/120 V.
2. Line to Ground: 1200 V for 480Y/277 V; 700 V for 208Y/120 V.
3. Line to Line: 2000 V for 480Y/277 V; 1000 V for 208Y/120 V.

SCCR: Equal or exceed 200 KA.

Nominal Rating: 20 kA.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Bolted Pressure Switch:

1. Switches 800 amperes and above and all main switches and service switches shall
be bolted pressure type. Labeled for use as service equipment when required.

2. Manually operated and, where indicated, electrically tripped. Dead front, totally
enclosed in a cabinet designed as a complete magnetic circuit. Interlock to

SWITCHBOARDS 262413 -7



CSArch Newburgh Enlarged City School District

Project No. 108-2303.00 Newburgh New CTE Building
prevent access to a closed switch. Interlock capable of intentional bypass by
knowledgeable personnel.

3. Fuse compartment shall be interlocked to prevent access when a switch is in the
"CLOSED" position.

4. Maximum temperature rise at full load - 30°C spot temperature.

5. Short-Circuit Rating: As indicated on drawings.

6. Main-Contact interrupting capability shall be a minimum of 12 times the switch
current rating. Switch opening under these conditions requires no major physical
effort.

7. Arc barriers and replaceable arcing contacts shall be provided.

8.  Switch shall be of the charge before closing type.

9. U.L. listed for continuous operation.

10. Handle shall be capable of being padlocked in the "OFF" position.

11.  Ground Fault Relay (when provided): Comply with UL 1053; self-powered type

with mechanical ground-fault indicator, test function, tripping relay with internal
memory, and three-phase current transformer/sensor.

a. Configuration: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault
indicator.

b.  Internal Memory: Integrates the cumulative value of intermittent arcing
ground-fault currents and uses the effect to initiate tripping.

C. No-Trip Relay Test: Permits ground-fault simulation test without tripping
switch.

d.  Test Control: Simulates ground fault to test relay and switch (or relay only
if “"NO TRIP" mode is selected).

B. Self-Contained Switch Units:

1.

4.
5.

Switches 600 amperes and below shall be self-contained type, in accordance with
NEMA KS1.

Switches shall be quick-make, quick-break, dead-front type. Each switch shall be
a self-contained unit, externally operated from the front.

Fuse and switch compartment shall be interlocked to prevent access to the fuse
compartment until the switch is thrown to the "OFF" position. Interlock shall be
intentionally releasable by an externally applied tool to permit checking of the
switch and fuses under load.

Switches shall be equipped with rejection type clips suitable for Class R fuses.
Handle shall be capable of being padlocked in the "OFF" position.

C. Feeder Circuit Breakers:

1.

Thermal magnetic molded case circuit breakers:

a. Molded case circuit breakers shall have integral and instantaneous thermal
magnetic trip in each pole. Provide adjustable trip setting for circuit
breaker frame sizes 250A and larger; adjustable instantaneous trip circuit
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branches; or magnetic trip element with front-mounted field adjustable trip
setting.

Circuit breaker(s) shall be standard interrupting. Ampere ratings shall be as
shown on the Contract Documents. Manufacturer shall submit one (1) set
of published Ip and It let-through curves (as required by UL) to the Owner.

2. Molded-Case Circuit Breaker (MCCB) Features and Accessories:

a.  Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Suitable for number, size, trip ratings, and conductor material.

C. Ground-Fault Circuit Protection (when provided): Integrally mounted relay
and trip unit with adjustable pickup and time-delay settings, push-to-test
feature, and ground-fault indicator.

d.  Zone-Selective Interlocking:  Integral with electronic trip unit; for
interlocking ground-fault protection function.

e. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75
percent of rated voltage.

3. Electronic trip circuit breakers with RMS sensing; field-replaceable rating plug or

field-replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.

b. Long and short-time pickup levels.

C. Long and short-time time adjustments.

d Ground-fault pickup level, time delay, and I°t response.

4. Insulated-Case Circuit Breaker (ICCB): 100 percent rated, sealed, insulated-case
power circuit breaker with interrupting capacity rating to meet available fault
current.

a. Fixed circuit-breaker mounting.
b.  Two-step, stored-energy closing.
C. Full-function, microprocessor-based trip units with interchangeable rating

plug, trip indicators, and the following field-adjustable settings:
1) Instantaneous trip.

2)  Time adjustments for long- and short-time pickup.

3)  Ground-fault pickup level, time delay, and 12t response.

5. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking
ground-fault protection function.

2.4 INSTRUMENTATION

A.  Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three-
or four-wire systems and with the following features:

SWITCHBOARDS
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1. Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase Currents, Each Phase: Plus or minus 0.5 percent.

Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent.

Phase-to-Neutral Voltages, Three Phase: Plus or minus 0.5 percent.

Megawatts: Plus or minus 1 percent.

Megavars: Plus or minus 1 percent.

Power Factor: Plus or minus 1 percent.

Frequency: Plus or minus 0.1 percent.

Accumulated Energy, Megawatt Hours: Plus or minus 1 percent;

accumulated values unaffected by power outages up to 72 hours.
i Megawatt Demand: Plus or minus 1 percent; demand interval

programmable from five to 60 minutes.

2. Mounting: Display and control unit flush or semiflush mounted in instrument

compartment door.

Qe o o0 oo

2.5 CONTROL POWER

A.  Control Circuits: 120-V ac, supplied through secondary disconnecting devices from
control-power transformer.

2.6 IDENTIFICATION

A.  Service Equipment Label: NRTL labeled for use as service equipment for switchboards
with one or more service disconnecting and overcurrent protective devices.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Receive, inspect, handle, and store switchboards according to NEMA PB 2.1.

1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting
straps following manufacturer's instructions.

2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are
not furnished.

3. Protect from moisture, dust, dirt, and debris during storage and installation.

4, Install temporary heating during storage per manufacturer's instructions.

B. Examine switchboards before installation. Reject switchboards that are moisture
damaged or physically damaged.
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C.  Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance of the Work or that affect the
performance of the equipment.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A.  Install switchboards and accessories according to NEMA PB 2.1.

B.  Equipment Mounting: Install switchboards on concrete base, 4-inch nominal thickness.
Comply with requirements for concrete base specified elsewhere in the project
specifications.

1. Install conduits entering underneath the switchboard, entering under the vertical
section where the conductors will terminate. Install with couplings flush with the
concrete base. Extend 2 inches above concrete base after switchboard is
anchored in place.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of
concrete base.

3. For supported equipment, install epoxy-coated anchor bolts that extend through
concrete base and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to switchboards.

6.  Anchor switchboard to building structure at the top of the switchboard if
required or recommended by the manufacturer.

C.  Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and
brackets, and temporary blocking of moving parts from switchboard units and
components.

D.  Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency
procedures. Fabricate frame of finished wood or metal and cover instructions with clear
acrylic plastic. Mount on front of switchboards.

E. Install filler plates in unused spaces of panel-mounted sections.
F. Install overcurrent protective devices, surge protection devices, and instrumentation.
1. Set field-adjustable switches and circuit-breaker trip ranges.
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G.  Comply with NECA 1.

3.3 CONNECTIONS

A.  Bond conduits entering underneath the switchboard to the equipment ground bus with
a bonding conductor sized per NFPA 70.

B.  Support and secure conductors within the switchboard according to NFPA 70.

C.  Extend insulated equipment grounding cable to busway ground connection and
support cable at intervals in vertical run.

34 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs complying with the project specification requirements for identification.

B. Switchboard Nameplates: Label each switchboard compartment with a nameplate
complying with the project specifications.

C.  Device Nameplates: Label each disconnecting and overcurrent protective device and
each meter and control device mounted in compartment doors with a nameplate
complying with the project specifications.

3.5 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

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

C.  Perform the following tests and inspections with the assistance of a factory-authorized
service representative:

1. Acceptance Testing:

a.  Testinsulation resistance for each switchboard bus, component, connecting
supply, feeder, and control circuit. Open control and metering circuits
within the switchboard, and remove neutral connection to surge protection
and other electronic devices prior to insulation test. Reconnect after test.

b.  Test continuity of each circuit.
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2. Test ground-fault protection of equipment for service equipment per NFPA 70.

3. Perform each visual and mechanical inspection and electrical test stated in
NETA Acceptance Testing Specification. Certify compliance with test parameters.

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

5. Perform the following infrared scan tests and inspections, and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each
switchboard. Remove front panels so joints and connections are accessible
to portable scanner.

b. Instruments and equipment
1) Use an Infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide
calibration record for device.

6.  Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

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

E. Prepare test and inspection reports, including a certified report that identifies
switchboards included and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

3.6 ADJUSTING

A.  Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B.  Set field-adjustable circuit-breaker trip ranges as specified in Coordination Studies
furnished by the Contractor.

3.7 PROTECTION
A.  Temporary Heating: Apply temporary heat, to maintain temperature according to

manufacturer's written instructions, until switchboard is ready to be energized and
placed into service.

3.8 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain switchboards, overcurrent protective
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devices, instrumentation, and accessories, and to use and reprogram microprocessor-
based trip, monitoring, and communication units.

END OF SECTION 262413
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.2 DEFINITIONS
A.  ATS: Acceptance testing specification.
B.  GFCI: Ground-fault circuit interrupter.
C.  GFEP: Ground-fault equipment protection.
D.  HID: High-intensity discharge.
E. MCCB: Molded-case circuit breaker.
F. SPD: Surge protective device.

G.  VPR: Voltage protection rating.

1.3 SUBMITTALS

A.  Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories,
and components indicated.
2. Include dimensions and manufacturers' technical data on features, performance,

electrical characteristics, ratings, and finishes.
B.  Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
2. Show tabulations of installed devices with nameplates, conductor termination
sizes, equipment features, and ratings.
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1.4

3. Detail enclosure types including mounting and anchorage, environmental
protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and
locks.

4. Detail bus configuration, current, and voltage ratings.

5. Short-circuit current rating of panelboards and overcurrent protective devices.

6. Include evidence of NRTL listing for SPD as installed in panelboard (where
applicable).

7. Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices and auxiliary components.

8. Include wiring diagrams for power, signal, and control wiring.

9. Key interlock scheme drawing and sequence of operations.

10. Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft
paper; include selectable ranges for each type of overcurrent protective device.
Include an Internet link for electronic access to downloadable PDF of the
coordination curves.

Qualification Data: For testing agency.

Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

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

1. In addition to items specified in other sections, include the following:
a. Manufacturer's written instructions for testing and adjusting overcurrent
protective devices.
b.  Time-current curves, including selectable ranges for each type of
overcurrent protective device that allows adjustments.

MAINTENANCE MATERIAL SUBMITTALS

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

1. Keys: Two spares for each type of panelboard cabinet lock.

2. Circuit Breakers Including GFCl and GFEP Types: Two spares for each panelboard.

3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size
and type, but no fewer than three of each size and type.

4, Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed

for each size and type, but no fewer than three of each size and type.
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1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Handle and prepare panelboards for installation according to NEMA PB 1.

1.7 FIELD CONDITIONS
A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above panelboards is complete,
and temporary HVAC system is operating and maintaining ambient temperature
and humidity conditions at occupancy levels during the remainder of the
construction period.

2. Rate equipment for continuous operation under the following conditions unless
otherwise indicated:

a.  Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
b.  Altitude: Not exceeding 6600 feet.

1.8 WARRANTY

A.  Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail
in materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 18 months from the date of Substantial Completion.

B.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace SPD that fails in materials or workmanship within specified warranty period.

1. SPD Warranty Period: 3 years from the date of Substantial Completion.

PART 2 - PRODUCTS

2.1 COMMON PANELBOARD REQUIREMENTS

A.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and
other items. Comply with indicated maximum dimensions.
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C.  Comply with NEMA PB 1.
D.  Comply with NFPA 70.
E. Enclosures: Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

b.  Outdoor Locations: NEMA 250, Type 3R.

C. Kitchen and Wash-Down Areas: NEMA 250, Type 4X, stainless steel.

d.  Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

2. Height: 84 inches maximum.

3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts,
match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover
all live parts and shall have no exposed hardware.

4.  Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard
front with flanges for attachment to panelboard, wall and ceiling or floor.

5.  Gutter Extension and Barrier: Same gage and finish as panelboard enclosure;
integral with enclosure body. Arrange to isolate individual panel sections.

6. Finishes:

a. Panels and Trim: Galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on
finish consisting of prime coat and thermosetting topcoat.

Back Boxes: Galvanized steel.

C. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective

devices and other components.

F. Incoming Mains:
1. Location: Convertible between top and bottom.
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to

main breaker.
G. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.
a. Plating shall run entire length of bus.
b.  Bus shall be fully rated the entire length.
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7.

Interiors shall be factory assembled into a unit. Replacing switching and
protective devices shall not disturb adjacent units or require removing the main
bus connectors.

Equipment Ground Bus: Adequate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance
applications. Mount electrically isolated from enclosure. Do not mount neutral
bus in gutter.

Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors;
insulated from box.

Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed
and labeled by an NRTL acceptable to authority having jurisdiction, as suitable for
nonlinear loads in electronic-grade panelboards and others designated on
Drawings. Connectors shall be sized for double-sized or parallel conductors as
indicated on Drawings. Do not mount neutral bus in gutter.

Split Bus: Vertical buses divided into individual vertical sections.

H. Conductor Connectors: Suitable for use with conductor material and sizes.

Material: Hard-drawn copper, 98 percent conductivity.

Terminations shall allow use of 75 deg C rated conductors without derating.

Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if
required, for larger conductors.

Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each
pole in the panelboard.

Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on
the bar for each pole in the panelboard.

Feed-Through Lugs: Mechanical type, suitable for use with conductor material.
Locate at opposite end of bus from incoming lugs or main device.

Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material.
Locate on load side of main device unless otherwise noted on plans.

Gutter-Tap Lugs: Mechanical type suitable for use with conductor material and
with matching insulating covers. Locate at same end of bus as incoming lugs or
main device.

Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-
capacity neutral bus.

NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having
jurisdiction for use as service equipment with one or more main service disconnecting
and overcurrent protective devices. Panelboards or load centers shall have meter
enclosures, wiring, connections, and other provisions for utility metering. Coordinate
with utility company for exact requirements.
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2.2

Future Devices: Panelboards or load centers shall have mounting brackets, bus
connections, filler plates, and necessary appurtenances required for future installation
of devices.

1. Percentage of Future Space Capacity: 20 percent or what is shown on contract
drawings (whichever value is greater).

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-
circuit current available at terminals. Assembly listed by an NRTL for 100 percent
interrupting capacity.

1. Panelboards and overcurrent protective devices rated 240V or less shall have
short-circuit ratings as shown on Drawings, but not less than 10,000 A rms
symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than

600 V shall have short-circuit ratings as shown on Drawings, but not less than
14,000 A rms symmetrical.

Surge Suppression: Factory installed as an integral part of indicated panelboards,
complying with UL 1449 SPD Type 1 or Type 2.

DISTRIBUTION PANELBOARDS

Approved manufactures:

1. Eaton: Pow-R-Line 4,

2. Siemens: Type P4/P5

3. General Electric: Spectra Series

Panelboards: NEMA PB 1, distribution type.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.
Mains: Circuit breaker or lugs only.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and
Smaller: Bolt-on circuit breakers where individual positive-locking device requires
mechanical release for removal.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than
125 A:  Bolt-on circuit breakers where individual positive-locking device requires
mechanical release for removal.
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2.3

2.4

Contactors in Main Bus: NEMA ICS 2, Class A, mechanically held, general-purpose
controller, with same short-circuit interrupting rating as panelboard.

1. Internal Control-Power Source: Control-Power transformer, with fused primary
and secondary terminals, connected to main bus ahead of contactor connection.

BRANCH-CIRCUIT PANELBOARDS

Approved manufacturers:

1. Eaton

2. Square D

3. Siemens

4, General Electric

Panelboards: NEMA PB 1, branch-circuit type.
Mains: Circuit breaker or lugs only.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

Contactors in Main Bus: NEMA ICS 2, Class A, mechanically held, general-purpose
controller, with same short-circuit interrupting rating as panelboard.

1. Internal Control-Power Source: Control-Power transformer, with fused primary
and secondary terminals, connected to main bus ahead of contactor connection.

Doors: Door-in-door construction with concealed hinges; secured with multipoint latch
with tumbler lock; keyed alike. Outer door shall permit full access to the panel interior.
Inner door shall permit access to breaker operating handles and labeling, but current
carrying terminals and bus shall remain concealed.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Electronic Trip Circuit Breakers:
a. 100 percent rated
b.  RMS sensing.
C. Field-replaceable rating plug or electronic trip.
d. Digital display of settings, trip targets, and indicated metering displays.
e. Multi-button keypad to access programmable functions and monitored

data.
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JQ

Ten-event, trip-history log. Each trip event shall be recorded with type,
phase, and magnitude of fault that caused the trip.

Integral test jack for connection to portable test set or laptop computer.
Field-Adjustable Settings:

1) Instantaneous trip.

2)  Long- and short-time pickup levels.

3) Long and short time adjustments.

4)  Ground-fault pickup level, time delay, and | squared T response.

2. GFCl Circuit Breakers: Single- and double-pole configurations with Class A
ground-fault protection (6-mA trip).

3. GFEP Circuit Breakers: Class B ground-fault protection (30-maA trip).

4. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V,
single-pole configuration.

5. Subfeed Circuit Breakers: Vertically mounted.
6. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Breaker handle indicates tripped status.

C. UL listed for reverse connection without restrictive line or load ratings.

d Lugs: Mechanical style, suitable for number, size, trip ratings, and
conductor materials.

e. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and HID
lighting circuits.

f. Ground-Fault Protection: Integrally mounted relay and trip unit with
adjustable pickup and time-delay settings, push-to-test feature, and
ground-fault indicator.

g. Communication  Capability:  Circuit-breaker-mounted  or  integral
communication module with functions and features compatible with power
monitoring and control system.

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

i. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with
field-adjustable 0.1- to 0.6-second time delay.

j. Rating Plugs: Three-pole breakers with ampere ratings greater than 150
amperes shall have interchangeable rating plugs or electronic adjustable
trip units.

k. Alarm Switch: Single-pole, normally open contact that actuates only when
circuit breaker trips.

l. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation;
key shall be removable only when circuit breaker is in off position.
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m.  Zone-Selective Interlocking: Integral with electronic trip unit; for
interlocking ground-fault protection function with other upstream or
downstream devices.

n.  Multipole units enclosed in a single housing with a single handle or factory
assembled to operate as a single unit.

o. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker
handle in off position.

2.5 IDENTIFICATION

A.  Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of
phases, and number of poles shall be located on the interior of the panelboard door.

B.  Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and
AIC rating.

C.  Circuit Directory: Computer-generated circuit directory mounted inside panelboard
door with transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish

it from all other circuits.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Verify actual conditions with field measurements prior to ordering panelboards to
verify that equipment fits in allocated space in, and comply with, minimum required
clearances specified in NFPA 70.

B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

C.  Examine panelboards before installation. Reject panelboards that are damaged, rusted,
or have been subjected to water saturation.

D. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

m

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION

A.  Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and
other types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

B.  Comply with NECA 1.
C. Install panelboards and accessories according to NEMA PB 1.1.
D.  Equipment Mounting:

1. Attach panelboard to the vertical finished or structural surface behind the
panelboard.

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

F. Mount top of trim at a height so that the operating handle of the top-most switch or
circuit breaker, in ON position, is not higher than 79 inches (2000 mm) above finished
floor or grade, unless otherwise indicated.

G.  Mount panelboard cabinet plumb and rigid without distortion of box.

H.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating
with back box.

Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient
steel slotted supports vertically.

J. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.
2. Tighten bolted connections and circuit breaker connections using calibrated
torque wrench or torque screwdriver per manufacturer's written instructions.

K. Make grounding connections and bond neutral for services and separately derived
systems to ground. Make connections to grounding electrodes, separate grounds for
isolated ground bars, and connections to separate ground bars.

L. Install filler plates in unused spaces.
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M.  Stub four 1-inch empty conduits from recessed mounted panelboard into accessible
ceiling space or space designated to be ceiling space in the future. Stub four 1-inch
empty conduits into raised floor space or below slab not on grade.

N.  Arrange conductors in gutters into groups and bundle and wrap with wire ties after
completing load balancing.

3.3 IDENTIFICATION

A.  Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs complying with the project specification requirements for identification.

B.  Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing.
Handwritten directories are not acceptable. Install directory inside panelboard door.

C.  Panelboard Nameplates: Label each panelboard with a nameplate complying with the
project specifications.

D. Device Nameplates: Label each branch circuit device in power panelboards with a
nameplate complying with the project specifications.

E. Install warning signs complying with requirements of the project specifications.

34 FIELD QUALITY CONTROL
A.  Perform tests and inspections.

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

B.  Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting
supply, feeder, and control circuit.
2. Test continuity of each circuit.

C.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage
air circuit breakers and low-voltage surge arrestors stated in NETA ATS,
Paragraph 7.6 Circuit Breakers and Paragraph 7.19.1 Surge Arrestors, Low-
Voltage. Do not perform optional tests. Certify compliance with test parameters.
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2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
3. Perform the following infrared scan tests and inspections and prepare reports:
a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each
panelboard. Remove front panels so joints and connections are accessible
to portable scanner.

1) Use an infrared scanning device to measure temperature or to detect
significant deviations from normal values. Provide calibration record
for device.

D.  Panelboards will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies
panelboards included and that describes scanning results, with comparisons of the two
scans. Include notation of deficiencies detected, remedial action taken, and
observations after remedial action.

3.5 ADJUSTING

A.  Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B.  Set field-adjustable circuit-breaker trip ranges as specified in Coordination Studies.

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes. Prior to making circuit
changes to achieve load balancing, inform Engineer of effect on phase color coding.

1. Measure loads during period of normal facility operations.

2. Perform circuit changes to achieve load balancing outside normal facility
operation schedule or at times directed by the Owner.

3. After changing circuits to achieve load balancing, recheck loads during normal
facility operations. Record load readings before and after changing circuits to
achieve load balancing.

4.  Tolerance: Maximum difference between phase loads, within a panelboard, shall
not exceed 20 percent.

5. Update panelboard directories accordingly, and provide updated directories to
Owner within five business days of load balancing.
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3.6 PROTECTION

A.  Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain
temperature according to manufacturer's written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Standard-Grade receptacles.
USB receptacles.

GFCl receptacles.

SPD receptacles.

Twist-locking receptacles.
Pendant cord-connector devices.
Cord and plug sets.

Toggle switches.

9.  Wall plates.

10.  Floor Service Fittings

11.  Poke-through assemblies.

12.  Prefabricated multioutlet assemblies.
13.  Service poles.

© N U WN =

1.2 SUBMITTALS

A.  Product Data: For each type of product. Highlight exact model being proposed in each
submittal

1.3 WARRANTY

A.  Provide five (5) year manufacturer’'s warranty on all components.

PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

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

C.  Devices for Owner-Furnished Equipment:

1.
2.

Receptacles: Match plug configurations.
Cord and Plug Sets: Match equipment requirements.

D.  Source Limitations: Obtain each type of wiring device and associated wall plate from
single source from single manufacturer.

2.2 STANDARD-GRADE RECEPTACLES

A.  Simplex or Duplex Receptacles: 125V, 20 A:

1.
2.
3.

Description: Two pole, three wire, and self-grounding.
Configuration: NEMA WD 6, Configuration 5-20R.
Standards: Comply with NEMA WD 1, UL498, and FS W-C-596.

B. Isolated-Ground, Duplex Receptacles: 125V, 20 A:

1.

2.
3.

Description: Straight blade; equipment grounding contacts shall be connected
only to the green grounding screw terminal of the device and with inherent
electrical isolation from mounting strap. Isolation shall be integral to receptacle
construction and not dependent on removable parts. Two pole, three wire, and
self-grounding.

Configuration: NEMA WD 6, Configuration 5-20R.

Standards: Comply with NEMA WD 1, UL498, and FS W-C-596.

C.  Weather-Resistant Duplex Receptacles: 125V, 20 A:

1.

w

Description: Two pole, three wire, and self-grounding. Integral shutters that
operate only when a plug is inserted in the receptacle. Square face.
Configuration: NEMA WD 6, Configuration 5-20R.

Standards: Comply with NEMA WD 1, UL498.

Marking: Listed and labeled as complying with NFPA 70, “Receptacles in Damp or
Wet Locations” Article.

2.3 USB RECEPTACLES

A.  Duplex and USB Charging Receptacles:

1.

Description: Single-piece, rivetless, nickel-plated, all brass grounding system.
Nickel-plated, brass mounting strap.
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2. Line Voltage Receptacle: Two pole, three wire, and self-grounding; NEMA WD 6,
configuration 5-20R
3. USB Receptacles: Dual, USB Type A, 5V dc, and 2.1 A per receptacle (minimum).
4. Standards: Comply with NEMA WD 1, UL498, UL 1310, USB 3.0 devices FS W-C-

596.

2.4 GFCI RECEPTACLES

A.  Duplex GFCI Receptacles: 125V, 20 A:

1.

Description: Integral GFCl with “Test” and “Reset” buttons. Two pole, three wire,
and self-grounding, Feed Through type.

Include indicator light that shows when the GFCl has malfunctioned and no
longer provides proper GFCI protection.

GFClI shall interrupt ground leak currents between 4-6 mA with a tripping time of
.025 seconds.

Configuration: NEMA WD 6, Configuration 5-20R.

Standards: Comply with NEMA WD 1, UL498, UL 943 Class A, and FS W-C-596.

2.5 SPD RECEPTACLES

A.  Duplex SPD Receptacles: 125V, 20 A:

1.

Description: Two pole, Three wire, and Self-Grounding. Integral SPD in line to
ground, line to natural, and neutral to ground. Led Indicator light

SPD Components: Multiple metal-oxide varistors; with a nominal clamp-level
rating of 400 V and minimum single transient pulse energy dissipation of 240 J,
according to IEEE C62.41.2 and IEEE C62.45.

Active SPD Indication: Visual and audible, with light visible in face of device to
indicate device is "active" or "no longer in service."

Configuration: NEMA WD 6, Configuration 5-20R.

Standards: Comply with NEMA WD 1, UL498, UL 1449, and FS W-C-596

2.6 TWIST-LOCKING RECEPTACLES

A.  Twist-Lock, Single Convenience Receptacles: comply with NEMA WD 1, NEMA WD 6
Configurations and UL 498. Refer to contract drawings for voltage rating, ampere rating
and plug configuration.

2.7 PENDANT CORD-CONNECTOR DEVICES

A.  Description:
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2.8

2.9

2.10

1. Matching, locking-type plug and receptacle body connector.

2. Unless otherwise noted on drawings, provide NEMA WD 6 Configurations L5-20P
and L5-20R, heavy-duty grade, and FS W-C-596.

3. Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching
external cable grip.

4, External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-
steel wire strand, matched to cable diameter, and with attachment provision
designed for corresponding connector.

CORD AND PLUG SETS
Description:

1. Match voltage and current ratings and number of conductors to requirements of
equipment being connected.

2. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket;
with green-insulated grounding conductor and ampacity of at least 130 percent
of the equipment rating.

3. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle
type for connection.

TOGGLE SWITCHES

Comply with NEMA WD 1, UL 20, and FS W-S-896.

Switches, 120/277 V, 20 A, Single pole:

Key-Operated Switches: 120/277 V, 20 A.

1. Description: Single pole, with factory-supplied key in lieu of switch handle.

Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A;
for use with mechanically held lighting contactors.

Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches:
120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-
supplied key in lieu of switch handle.

WALL PLATES
Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: As selected by the Architect.
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Material for Unfinished Spaces: Galvanized steel.

4.  Material for Damp Locations: Cast aluminum with spring-loaded lift gasketed
cover, and listed and labeled for use in wet and damp locations (Mechanical
rooms, pool rooms, garages etc).

B.  Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R,
weather-resistant, die-cast aluminum with lockable cover.

2.11 FLOOR SERVICE FITTINGS

A.  Type: Modular, flush-type or flap-type, dual-service units suitable for wiring method
used.

B.  Compartments: Barrier separates power from voice and data communication cabling.
C. Service Plate: Rectangular, die-cast aluminum with satin finish.

D. Power Receptacle: NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise
indicated.

E. Data Communication Outlet: Blank cover with bushed cable opening.

2.12 POKE-THROUGH ASSEMBLIES

A.  Description: Factory-fabricated and -wired assembly of below-floor junction box with
multichanneled, through-floor raceway/firestop unit and detachable matching floor
service-outlet assembly.

Comply with UL 514 scrub water exclusion requirements.

Type as indicated on the drawings. Match components with floor thickens.

Size: Core hole size as indicated on the drawings.

Fire Rating: two (2) hours minimum.

Closure Plug: Arranged to close unused cored openings (size to match core

opening) and reestablish fire rating of floor.

6.  Covers: Countered flush mounted, die cast cover with finish as selected by
Architect.

vk w2

B.  Wiring raceway and compartments: provide minimum wiring and cabling to support
data jacks and receptacle quantity/types indicated on the drawings.
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2.13 PREFABRICATED MULTIOUTLET ASSEMBLIES

A.  Description: two-piece surface mounted multiple compartment metal raceway, lengths
as indicated on drawings. Provide all required fittings, device brackets, and palates to
accommodate a complete code compliant system.

B.  Components shall be from the same manufacturer designed for use as a complete
matching assembly of raceways and receptacles. Raceways shall be utilized for power
branch circuits and data wiring, each in its own dedicated channel.

C.  Raceway construction: Raceways shall be two-piece design with base and snap-on
cover, or three-piece design with base and two snap-on covers which snap side by side
on a common base. Base shall be dividable with a fixed barrier for up to 4
compartments. Raceway shall be in widths of 3" to 10" and depths of 17/32" to 5" as
indicated on the Contract Documents

D.  Raceway material: Aluminum with finish color as selected by architect.

E. Provide receptacle types, quantities, and spacing as indicated on the Contract
Documents. Provide device cover plates (power & communication) in a satin finish with
circuiting identification tags. Colors of power and communication devices shall be by
the Architect.

2.14 SERVICE POLES

A.  Description: Factory-assembled and -wired units to extend power and voice and data
communication from distribution wiring concealed in ceiling to devices or outlets in
pole near floor.

B.  Poles: Nominal 2.5-inch- square cross section, with height adequate to extend from
floor to at least 6 inches above ceiling, and with separate channels for power wiring
and voice and data communication cabling.

C.  Mounting: Ceiling trim flange with concealed bracing arranged for positive connection
to ceiling supports; with pole foot and carpet pad attachment.

D.  Finishes: Manufacturer's standard painted finish and trim combination.

E.  Wiring: Sized for minimum of five No. 12 AWG power and ground conductors and a

minimum of four, four-pair, Category 3 or Category 5 voice and data communication
cables.
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F. Power Receptacles: Two duplex, 20-A, straight-blade receptacles complying with
requirements in this Section.

2.15 DEVICE FINISHES
A. Device Color:

1 All normal Wiring Devices: As selected by Architect unless otherwise indicated.
2 Receptacles Connected to Emergency Power System: Red.

3. SPD Devices: Blue.

4 Isolated-Ground Receptacles: Orange.

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

1. Pass & Seymour/Legrand.
2. Hubbell
3. Leviton
4. Eaton
PART 3 -
EXECUTION
3.1 INSTALLATION

A. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over
device boxes and do not cut holes for boxes with routers that are guided by
riding against outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a
joint unless the joint is troweled flush with the face of the wall.
4, Install wiring devices after all wall preparation, including painting, is complete.

B. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or
terminated on devices.
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2. Strip insulation evenly around the conductor using tools designed for the
purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded
wire.
3.  The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.
4, Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.

b.  Straighten conductors that remain and remove corrosion and foreign
matter.

C. Pigtailing existing conductors is permitted, provided the outlet box is large
enough.

C. Device Installation:

1.

Replace devices that have been in temporary use during construction and that
were installed before building finishing operations were complete.

Keep each wiring device in its package or otherwise protected until it is time to
connect conductors.

Do not remove surface protection, such as plastic film and smudge covers, until
the last possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches in
length.

When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, two-thirds to three-fourths of the way around
terminal screw.

Use a torque screwdriver when a torque is recommended or required by
manufacturer.

When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits,
splice No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to
hold device-mounting screws in yokes, allowing metal-to-metal contact.

D.  Receptacle Orientation:

1.

Install ground pin of vertically mounted receptacles down, and on horizontally
mounted receptacles to the right.

E. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and
remount outlet boxes when standard device plates do not fit flush or do not cover
rough wall opening.

F.  Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension
vertical. Group adjacent switches under single, multigang wall plates.
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3.2

3.3

34

Adjust locations of floor service outlets and service poles to suit arrangement of
partitions and furnishings.

Switch Installation:

1. Install all switches vertically with the "ON" position on top, unless otherwise
noted or specified.

2. Where switches are indicated near doors, corner walls, etc. install not less than
two (2) inches and not more than twelve (12) inches from the trim.

3. Carefully coordinate location of switches to insure locations are at the strike side
of the doors.

GFCI RECEPTACLES

Install non-feed-through-type GFCl receptacles where protection of downstream
receptacles is not required.

Swab all conduits and outlet boxes clear of moisture.

Do not combine GFCI protected circuits with other circuits in the same raceway: only
one (1) GFCI circuit per raceway.

Do not substitute GFCI circuit breakers for GFCI receptacles.

All GFCI receptacles shall be installed in a ready accessible location per the NEC.

IDENTIFICATION

Identify each receptacle with panelboard identification and circuit number. Use hot,
stamped, or engraved machine printing with black-filled lettering on face of plate, and
durable wire markers or tags inside outlet boxes.

FIELD QUALITY CONTROL
Test Instruments: Use instruments that comply with UL 1436.

Test Instrument for Receptacles: Digital wiring analyzer with digital readout or
illuminated digital-display indicators of measurement.

Tests for Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is
unacceptable.
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Ground Impedance: Values of up to 2 ohms are acceptable.

4.  GFCl Trip: Test for tripping values specified in UL 1436 and UL 943.

5. Using the test plug, verify that the device and its outlet box are securely
mounted.

6.  Tests shall be diagnostic, indicating damaged conductors, high resistance at the

circuit breaker, poor connections, inadequate fault current path, defective

devices, or similar problems. Correct circuit conditions, remove malfunctioning

units and replace with new ones, and retest as specified above.

D.  Wiring device will be considered defective if it does not pass tests and inspections.

3.5 SPARE PARTS

A.  Provide Five (5) spare devices for each type used on the project. Turn over to owner
after project completion.

END OF SECTION 262726
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SECTION 262813 - FUSES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.

Cartridge fuses rated 600 V ac and less for use in the following:
Control circuits.

Motor-control centers.

Switchboards.

Enclosed controllers.

Enclosed switches.

Spare-fuse cabinets.

el B o o Wi o S 0

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for spare-
fuse cabinets. Include the following for each fuse type indicated:

1.

w

Ambient Temperature Adjustment Information: If ratings of fuses have been

adjusted to accommodate ambient temperatures, provide list of fuses with

adjusted ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse
rating, local ambient temperature, and adjusted fuse rating.

b.  Provide manufacturer's technical data on which ambient temperature
adjustment calculations are based.

Dimensions and manufacturer's technical data on features, performance,

electrical characteristics, and ratings.

Current-limitation curves for fuses with current-limiting characteristics.

Time-current coordination curves (average melt) and current-limitation curves

(instantaneous peak let-through current) for each type and rating of fuse. Submit

in PDF format.

Coordination charts and tables and related data.

Fuse sizes for elevator feeders and elevator disconnect switches.

1.3 MAINTENANCE MATERIAL SUBMITTALS

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

FUSES
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1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than three of each size and type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

1. Bussmann
2. Mersen
3. Littelfuse

B. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single
source from single manufacturer.

2.2 CARTRIDGE FUSES

A.  Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage
ratings consistent with circuit voltages.

1. Type RK-1: 600-V, zero- to 600-A rating, 200 kAIC, time delay.
2. Type L: 600-V, 601- to 6000-A rating, 200 kAIC, time delay.

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

C.  Comply with NEMA FU 1 for cartridge fuses.
D.  Comply with NFPA 70.

E.  Coordinate fuse ratings with utilization equipment nameplate limitations of maximum
fuse size and with system short-circuit current levels.

2.3 SPARE-FUSE CABINET

A.  Characteristics: Wall-mounted steel unit with full-length, recessed piano-hinged door
and key-coded cam lock and pull.

1. Size: Adequate for storage of spare fuses specified with 15 percent spare capacity
minimum.
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2. Finish: Gray, baked enamel.

Identification: "SPARE FUSES" in 1-1/2-inch high letters on exterior of door.

4. Fuse Pullers: For each size of fuse, where applicable and available, from fuse
manufacturer.

w

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine fuses before installation. Reject fuses that are moisture damaged or physically
damaged.

B. Examine holders to receive fuses for compliance with installation tolerances and other
conditions affecting performance, such as rejection features.

C.  Examine utilization equipment nameplates and installation instructions. Install fuses of
sizes and with characteristics appropriate for each piece of equipment.

D.  Evaluate ambient temperatures to determine if fuse rating adjustment factors must be
applied to fuse ratings.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 FUSE APPLICATIONS

A.  Cartridge Fuses:

1. Service Entrance: Class L, time delay
2. Feeders: Class L, time delay.
3. Motor Branch Circuits: Class RK1, time delay.
4, Large Motor Branch (601-4000 A): Class L, time delay.
5. Other Branch Circuits: Class RK1, time delay.
6. Provide open-fuse indicator fuses or fuse covers with open fuse indication.

33 INSTALLATION

A. Install fuses in fusible devices. Arrange fuses so rating information is readable without

removing fuse.

B. Install spare-fuse cabinet(s) in location shown on the Drawings or as indicated in the
field by Owner.
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3.4 IDENTIFICATION
A.  Install labels complying with requirements for identification specified in Section 260553

“Identification for Electrical Systems" and indicating fuse replacement information
inside of door of each fused switch and adjacent to each fuse block, socket, and holder.

END OF SECTION 262813
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Fusible switches.

Nonfusible switches.

Receptacle switches.

Shunt trip switches.

Molded-case circuit breakers (MCCBs).
Enclosures.

ok wn =

1.2 SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated. Include nameplate ratings, dimensioned elevations, sections,
weights, and manufacturers' technical data on features, performance, electrical
characteristics, ratings, accessories, and finishes.

Enclosure types and details for types other than NEMA 250, Type 1.

Current and voltage ratings.

Short-circuit current ratings (interrupting and withstand, as appropriate).

Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices, accessories, and auxiliary components.

5. Include time-current coordination curves (average melt) for each type and rating
of overcurrent protective device; include selectable ranges for each type of
overcurrent protective device. Provide in PDF electronic format.

MW=

B.  Shop Drawings: For enclosed switches and circuit breakers.

1. Include plans, elevations, sections, details, and attachments to other work.
2. Include wiring diagrams for power, signal, and control wiring.

1.3 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
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14

A.

1.5

A.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than three of each size and type.
2. Fuse Pullers: Two for each size and type.

FIELD CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the
following conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104

deg F.
2. Altitude: Not exceeding 6600 feet.

WARRANTY

Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace
components that fail in materials or workmanship within specified warranty period.

1. Warranty period: 2 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

GENERAL REQUIREMENTS

Approved manufacturers:

1. Eaton

2. Square D

3. Siemens

4, General Electric

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent
protective devices, components, and accessories, within same product category, from
single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
enclosed switches and circuit breakers, including clearances between enclosures, and
adjacent surfaces and other items. Comply with indicated maximum dimensions.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by an NRTL, and marked for intended location and application.
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E. Comply with NFPA 70.

2.2 FUSIBLE SWITCHES

A.  Manufacturer shall be the same as the switchboards and panelboards.

B. Type HD, Heavy Duty:

1.
2.

w

6.

Single throw.

Three or six pole. Provide six pole for connection to motors requiring six motor
leads.

600-V ac.

UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate
specified fuses.

Lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

Amperage rating as indicated on the drawings.

C. Accessories:

1.

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

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

Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.

Lugs: Mechanical type, suitable for number, size, and copper conductors.
Service-Rated Switches: Labeled for use as service equipment.

2.3 NONFUSIBLE SWITCHES

A.  Manufacturer shall be the same as the switchboards and panelboards.

B.  Type HD, Heavy Duty, Three Pole, Single Throw, 600-V ac, 1200 A and Smaller: UL 98
and NEMA KS 1, horsepower rated, lockable handle with capability to accept three
padlocks, and interlocked with cover in closed position.

C.  Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept three
padlocks, and interlocked with cover in closed position. Provide six pole switch for
connection to motors requiring six motor leads.

D.  Refer to drawings for amperage rating of switch(es).
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E. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper ground
conductors.
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and

bonded; labeled for copper and neutral conductors.
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are

specified.
4, Lugs: Mechanical type, suitable for number, size, and copper conductors.
5. Service-Rated Switches: Labeled for use as service equipment.

2.4 SHUNT TRIP SWITCHES

A. General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with Class J fuse
block and 200-kA interrupting and short-circuit current rating.

B.  Type HD, Heavy-Duty, Nonfusible or fusible Switches:

Single throw.

Three pole.

600-V ac.

UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate

specified fuses.

. Integral shunt trip mechanism

6. Lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

7. Amperage rating and type as indicated on the drawings.

Hwn =

C.  Control Circuit: 120-V ac; obtained from integral control power transformer, with
primary and secondary fuses, with a control power transformer of enough capacity to
operate shunt trip, pilot, indicating and control devices.

2.5 MOLDED-CASE CIRCUIT BREAKERS
A.  Manufacturer shall be the same as the switchboards and panelboards.

B.  Circuit breakers shall be constructed using glass-reinforced insulating material. Current
carrying components shall be completely isolated from the handle and the accessory
mounting area.

C.  Circuit breakers shall have a toggle operating mechanism with common tripping of all
poles, which provides quick-make, quick-break contact action. The circuit-breaker
handle shall be over center, be trip free, and reside in a tripped position between on
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and off to provide local trip indication. Circuit-breaker escutcheon shall be clearly
marked on and off in addition to providing international I/O markings. Equip circuit
breaker with a push-to-trip button, located on the face of the circuit breaker to
mechanically operate the circuit-breaker tripping mechanism for maintenance and
testing purposes.

D. The maximum ampere rating and UL, IEC, or other certification standards with
applicable voltage systems and corresponding interrupting ratings shall be clearly
marked on face of circuit breaker. Circuit breakers shall be 100 percent rated.

E. MCCBs shall be equipped with a device for locking in the isolated position.

F. Lugs shall be suitable for 194 deg F rated wire, sized according to the 167 deg F
(75 deg C) temperature rating in NFPA 70.

G.  Standards: Comply with UL 489 and NEMA AB 3, with interrupting capacity to comply
with available fault currents.

H.  Thermal-Magnetic Circuit Breakers: Inverse time-current thermal 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.

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

J. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the
following field-adjustable settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and I-squared t response.

HwnN =

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

L. Ground-Fault Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault
protection (30-mA trip).

M.  Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor
material.
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2.6

3. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge lighting circuits.

4.  Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-powered
type with mechanical ground-fault indicator; relay with adjustable pickup and
time-delay settings, push-to-test feature, internal memory, and shunt trip unit;
and three-phase, zero-sequence current transformer/sensor.

5. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

6. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

7. Alarm Switch: One NO/NC contact that operates only when circuit breaker has
tripped.

8. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key
shall be removable only when circuit breaker is in off position.

9.  Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking
ground-fault protection function.

ENCLOSURES

Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to
comply with environmental conditions at installed location.

Enclosure Finish: The enclosure shall be finished with gray baked enamel paint,
electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1) gray baked
enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel
(NEMA 250 Types 3R, 12) a brush finish on Type 304 stainless steel (NEMA 250 Type 4-
4X stainless steel).

Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts.
NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings
in both endwalls.

Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a
dual cover interlock mechanism to prevent unintentional opening of the enclosure
cover when the circuit breaker is ON and to prevent turning the circuit breaker ON
when the enclosure cover is open.

NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow
their use in outdoor and wet location applications.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of
the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

1. Commencement of work shall indicate Installer's acceptance of the areas and
conditions as satisfactory.

ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with
the following environmental ratings.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.

2. Outdoor Locations: NEMA 250, Type 3R.

3. Kitchen and Wash-Down Areas: NEMA 250, Type 4X, stainless steel.

4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.

5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.

INSTALLATION

Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain code required workspace clearances
and required clearances for equipment access doors and panels, regardless of location
indicated on the drawings.

Install individual wall-mounted switches and circuit breakers with tops at uniform
height unless otherwise indicated.

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

Install fuses in fusible devices.

Comply with NFPA 70 and NECA 1.
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34 IDENTIFICATION
A.  Comply with requirements in Section 260553 "Identification for Electrical Systems."
1. Identify field-installed conductors, interconnecting wiring, and components;
provide warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.
35 ADJUSTING
A.  Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.
B.  Set field-adjustable circuit-breaker trip ranges as specified in the Coordination studies

and furnished by the Electrical Contractor.

END OF SECTION 262816
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SECTION 263213 - ENGINE GENERATOR SYSTEM

PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes engine generator systems for non-emergency use with the following
features:

Natural gas engine.

Gaseous fuel system.

Control and monitoring.

Generator overcurrent and fault protection.
Generator, exciter, and voltage regulator.
Load banks.

Outdoor generator-set enclosure.
Remote radiator motors.

Vibration isolation devices.

Finishes.

Automatic transfer switches

S 200NV WwN =
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1.2 SUBMITTALS

A.  Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.

2. Include thermal damage curve for generator.

3. Include time-current characteristic curves for generator protective device.

4. Include fuel consumption in cubic feet per hour (cubic meters per hour) at 0.8
power factor at 0.5, 0.75 and 1.0 times generator capacity.

5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times generator
capacity.

6. Include generator characteristics, including, but not limited to, kilowatt rating,

efficiency, reactances, and short-circuit current capability.
B.  Shop Drawings:

1. Include plans and elevations for engine generator and other components specified.
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2. Include details of equipment assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size
of each field connection.

3. Identify fluid drain ports and clearance requirements for proper fluid drain.

4. Design calculations for selecting vibration isolators and seismic restraints and for
designing vibration isolation bases.

5. Vibration Isolation Base Details: Detail fabrication including anchorages and
attachments to structure and to supported equipment. Include base weights.

6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring,
and interconnection diagrams showing terminal markings for EPS equipment and
functional relationship between all electrical components.

C.  Field quality-control reports.
D. Warranty
E. Operation and Maintenance Data: For engine generators to include in emergency,
operation, and maintenance manuals.
13 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

B.  Testing Agency Qualifications: Accredited by NETA.

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

1.4 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of
packaged engine generators and associated auxiliary components that fail in materials
or workmanship within specified warranty period.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Caterpillar, Generac, Cummins, Kohler or approved equal.
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B.  Source Limitations: Obtain packaged engine generators and auxiliary components

2.2

2.3

through one source from a single manufacturer.

PERFORMANCE REQUIREMENTS
B11 Compliance: Comply with B11.19.
NFPA Compliance:

1. Comply with NFPA 37.
2. Comply with NFPA 70.

UL Compliance: Comply with UL 2200.

Engine Exhaust Emissions: Comply with EPA Certified requirements and applicable state
and local government requirements.

Noise Emission: Comply with applicable state and local government requirements for
maximum noise level at adjacent property boundaries due to sound emitted by engine
generator including engine, engine exhaust, engine cooling-air intake and discharge, and
other components of installation.

Environmental Conditions: Engine generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

1. Ambient Temperature: 5 to 104 deg F (Minus 15 to plus 40 deg C).
2. Altitude: Sea level to 1000 feet (300 m).
ENGINE GENERATOR ASSEMBLY DESCRIPTION

Factory-assembled and -tested, water-cooled engine, with brushless generator and
accessories.

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

Power Rating: Standby.
Service Load: as indicated on the Drawings.

Power Factor: 0.8, lagging.
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F. Frequency: 60 Hz

G. Voltage: 480V ac.

H.  Phase: Three-phase, four wire.

l. Governor: Adjustable isochronous, with speed sensing.

J. Mounting Frame: Structural steel framework to maintain alignment of mounted
components without depending on concrete foundation. Provide lifting attachments
sized and spaced to prevent deflection of base during lifting and moving.

K. Capacities and Characteristics:

1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding
power required for the continued and repeated operation of the unit and
auxiliaries.

2. Nameplates: For each major system component to identify manufacturer's name
and address, and model and serial number of component.

L. Engine Generator Performance:

1.

Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage
from no load to full load.

Transient Voltage Performance: Not more than 20 percent variation for 50 percent
step-load increase or decrease. Voltage shall recover and remain within the steady-
state operating band within three seconds.

Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency
from no load to full load.

Steady-State Frequency Stability: When system is operating at any constant load
within the rated load, there shall be no random speed variations outside the
steady-state operational band and no hunting or surging of speed.

Transient Frequency Performance: Less than 5 percent variation for 50 percent
step-load increase or decrease. Frequency shall recover and remain within the
steady-state operating band within five seconds.

Output Waveform: At no load, harmonic content measured line to line or line to
neutral shall not exceed 5 percent total and 3 percent for single harmonics.
Telephone influence factor, determined according to NEMA MG 1, shall not exceed
50 percent.

Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system
output terminals, system shall supply a minimum of 250 percent of rated full-load
current for not less than 10 seconds and then clear the fault automatically, without
damage to generator system components.

Start Time: 10 seconds maximum.
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2.4 GASEQOUS ENGINE

A.  Fuel: Natural gas.

B.  Rated Engine Speed: 1800 rpm.

C.  Lubrication System: Engine or skid-mounted.

1.

Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and
smaller while passing full flow.

Thermostatic Control Valve: Control flow in system to maintain optimum oil
temperature. Unit shall be capable of full flow and is designed to be fail-safe.
Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools, or
appliances.

D.  Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket system.
Comply with UL 499.

E. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine
generator mounting frame and integral engine-driven coolant pump.

1.

Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent
water, with anticorrosion additives as recommended by engine manufacturer.
Size of Radiator: Adequate to contain expansion of total system coolant from cold
start to 110 percent load condition.

Temperature Control: Self-contained, thermostatic-control valve modulates
coolant flow automatically to maintain optimum constant coolant temperature as
recommended by engine manufacturer.

Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, ultraviolet-, and abrasion-resistant fabric.

a. Rating: 50-psig (345-kPa) maximum working pressure with coolant at 180
deg F (82 deg C), and noncollapsible under vacuum.

b.  End Fittings: Flanges or steel pipe nipples with clamps to suit piping and
equipment connections.

F. Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and
selected with exhaust piping system to not exceed engine manufacturer's engine
backpressure requirements.

1.
2.

Minimum sound attenuation of 25 dB at 500 Hz.
Sound level measured at a distance of 25 feet (8 m) from exhaust discharge after
installation is complete shall be 78 dBA or less.
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G.  Air-Intake Filter: Heavy-duty, engine-mounted air cleaner with replaceable dry-filter
element and "blocked filter" indicator.

H.  Starting System: 24-V electric, with negative ground.

1.

Components: Sized so they are not damaged during a full engine-cranking cycle
with ambient temperature at maximum specified in "Performance Requirements"
Article.

Cranking Motor: Heavy-duty unit that automatically engages and releases from
engine flywheel without binding.

Cranking Cycle: 60 seconds.

Battery: Lead acid, with capacity within ambient temperature range specified in
"Performance Requirements” Article to provide specified cranking cycle at least
twice without recharging.

Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35 A minimum continuous rating.

Battery Charger: Current-limiting, automatic-equalizing and float-charging type
designed for lead acid batteries. Unit shall comply with UL 1236 and include the
following features:

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically
after battery has lost charge until an adjustable equalizing voltage is
achieved at battery terminals. Unit shall then be automatically switched to a
lower float-charging mode and shall continue to operate in that mode until
battery is discharged again.

b.  Automatic Temperature Compensation: Adjust float and equalize voltages
for variations in ambient temperature from minus 40 deg F (minus 40 deg C)
to 140 deg F (plus 60 deg C) to prevent overcharging at high temperatures
and undercharging at low temperatures.

C. Automatic Voltage Regulation: Maintain constant output voltage regardless
of input voltage variations up to plus or minus 10 percent.

d.  Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate
charging rates.

e. Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and monitoring panel.
Sense high battery voltage and loss of ac input or dc output of battery
charger. Either condition shall close contacts that provide a battery-charger
malfunction indication at system control and monitoring panel.

f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.

2.5 GASEOUS FUEL SYSTEM

A.  Natural Gas Piping: Comply with requirements in Section 221613 "Natural Gas Piping."
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B.

2.6

Gas Train: Comply with NFPA 37.
Engine Fuel System:
Natural Gas, Vapor-Withdrawal System:

1. Carburetor.

2. Secondary Gas Regulators: One for each fuel type, with atmospheric vents piped
to building exterior.

3. Fuel-Shutoff Solenoid Valves: NRTL-listed, normally closed, safety shutoff valves;
one for each fuel source.

4, Fuel Filters: One for each fuel type.

Manual Fuel Shutoff Valves: One for each fuel type.

6. Flexible Fuel Connectors: Minimum one for each fuel connection.

b

CONTROL AND MONITORING

Automatic Starting System Sequence of Operation: When mode-selector switch on the
control and monitoring panel is in the automatic position, remote-control contacts in
one or more separate automatic transfer switches initiate starting and stopping of engine
generator. When mode-selector switch is switched to the on position, engine generator
starts. The off position of same switch initiates generator-set shutdown. When engine
generator is running, specified system or equipment failures or derangements
automatically shut down engine generator and initiate alarms.

Provide minimum run time control set for 15 minutes with override only by operation of
a remote emergency-stop switch.

Comply with UL 508A.

Configuration: Operating and safety indications, protective devices, basic system
controls, and engine gages shall be grouped in a common control and monitoring panel
mounted on the engine generator. Mounting method shall isolate the control panel from
generator-set vibration. Panel shall be powered from the engine generator battery.

Control and Monitoring Panel:

1. Digital controller with integrated LCD, controls, and microprocessor, capable of
local and remote control, monitoring, and programming, with battery backup.

2. Instruments: Located on the control and monitoring panel and viewable during
operation.
a. Engine lubricating-oil pressure gage.

b.  Engine-coolant temperature gage.
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DC voltmeter (alternator battery charging).
Running-time meter.

AC voltmeter.

AC ammeter.

AC frequency meter.

Generator-voltage adjusting rheostat.
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3. Controls and Protective Devices: Controls, shutdown devices, and common visual
alarm indication, including the following:
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Cranking control equipment.

Run-Off-Auto switch.

Control switch not in automatic position alarm.
Overcrank alarm.

Overcrank shutdown device.

Low water temperature alarm.

High engine temperature prealarm.

High engine temperature.

High engine temperature shutdown device.
Overspeed alarm.

Overspeed shutdown device.

Low fuel main tank.

Coolant low-level alarm.

Coolant low-level shutdown device.

Coolant high-temperature prealarm.
Coolant high-temperature alarm.

Coolant low-temperature alarm.

Coolant high-temperature shutdown device.
EPS supplying load indicator.

Battery high-voltage alarm.

Low cranking voltage alarm.

Battery-charger malfunction alarm.

Battery low-voltage alarm.

Lamp test.

Contacts for local and remote common alarm.
Low-starting air pressure alarm.
Low-starting hydraulic pressure alarm.
Remote manual stop shutdown device.

Air shutdown damper alarm when used.

Air shutdown damper shutdown device when used.

Hours of operation.

Engine generator metering, including voltage, current, Hz, kW, kVA, and

power factor.

ENGINE GENERATOR SYSTEM
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F. Remote Emergency-Stop Switch: Locate in Main Electrical Room.

G. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and
include wiring required to support specified items. Locate sensors and other supporting
items on engine or generator, unless otherwise indicated.

2.7 GENERATOR OVERCURRENT AND FAULT PROTECTION

A.  Generator Circuit Breaker: Molded-case, electronic-trip type; 100 percent rated;

complying with UL 489.
1. Tripping Characteristics: Adjustable long-time and short-time delay and
instantaneous.
2. Trip Settings: Selected to coordinate with generator thermal damage curve.
3. Shunt Trip: Connected to trip breaker when engine generator is shut down by
remote emergency-stop switch.
4, Mounting: Adjacent to or integrated with control and monitoring panel.
2.8 GENERATOR, EXCITER, AND VOLTAGE REGULATOR

A.  Comply with NEMA MG 1.

B.  Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated
integrally with generator rotor.

C.  Electrical Insulation: Class H or Class F.

D. Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
over-speed up to 125 percent of rating, and heat during operation at 110 percent of
rated capacity.

E. Enclosure: Drip proof.

F. Voltage Regulator: Solid-state type, separate from exciter.

1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5
percent adjustment of output-voltage operating band.

2. Maintain voltage within 15 percent on one step, full load.

3. Provide anti-hunt provision to stabilize voltage.

4. Maintain frequency within 10 percent and stabilize at rated frequency within 2
seconds.
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2.9 OUTDOOR GENERATOR-SET ENCLOSURE

A.  Description: Vandal-resistant, sound-attenuating, weatherproof steel housing, wind
resistant up to 100 mph (160 km/h). Multiple panels shall be lockable and provide
adequate access to components requiring maintenance. Panels shall be removable by
one person without tools. Instruments and control shall be mounted within enclosure.

B.  Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 100 mph
(160 km/h).

C.  Hinged Doors: With padlocking provisions.

D. Thermal Insulation: Manufacturer's standard materials and thickness selected in
coordination with space heater to maintain winter interior temperature within operating
limits required by engine generator components.

E. Muffler Location: Within enclosure.

F. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system
components within required limits when unit operates at 110 percent of rated load for 2
hours with ambient temperature at top of range specified in system service conditions.
1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and drainable

louvers prevent entry of rain and snow.
2.10 VIBRATION ISOLATION DEVICES

A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged
in single or multiple layers, molded with a nonslip pattern and galvanized-steel
baseplates of sufficient stiffness for uniform loading over pad area, and factory cut to
sizes that match requirements of supported equipment.

1. Material: Standard neoprene separated by steel shims.
2. Minimum Deflection: 1 inch (25 mm).

B.  Vibration isolation devices shall not be used to accommodate misalignments or to make

bends.
2.11 FINISHES
A.  Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-

resistant pretreatment and compatible primer.
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2.12 SOURCE QUALITY CONTROL

A.  Prototype Testing: Factory test engine generator using same engine model, constructed
of identical or equivalent components and equipped with identical or equivalent
accessories.

1. Tests: Comply with IEEE 115.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine areas, equipment bases, and conditions, with Installer present, for compliance
with requirements for installation and other conditions affecting packaged engine
generator performance.

B.  Examine roughing-in for piping systems and electrical connections. Verify actual
locations of connections before packaged engine generator installation.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A.  Comply with NECA 1 and NECA 404.
B.  Comply with packaged engine generator manufacturers' written installation.
C.  Equipment Mounting:

1. Install packaged engine generators on cast-in-place concrete equipment bases.
Comply with requirements for equipment bases and foundations specified in on
the Drawings.

2. Coordinate size and location of concrete bases for packaged engine generators.
Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork
requirements are specified with concrete.

3. Install packaged engine generator with vibration isolators having a minimum
deflection of 1 inch on 6-inch high concrete base. Secure engine generator and
enclosure to anchor bolts installed in concrete bases.

D. Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.
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3.3

34

3.5

Gaseous Fuel Piping:

1. Natural gas piping, valves, and specialties for gas distribution are specified in
Section 221613 "Natural Gas Piping."

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not
specified to be factory mounted.

CONNECTIONS
Drawings indicate general arrangement of piping and specialties.
Gaseous Fuel Connections:

1. Connect fuel piping to engines with a gate valve and union and flexible connector.

2. Install manual shutoff valve in a remote location to isolate gaseous fuel supply to
the generator.

3. Vent gas pressure regulators outside building a minimum of 60 inches (1500 mm)
from building openings.

Ground all equipment according to NEC requirements. The Automatic Transfer Switch
shall be three-pole with a bonded neutral. The system is designed to not be separately
derived.

FIELD QUALITY CONTROL

Field Tests:

1. Field tests shall be conducted by factory-certified technicians.

2. Field inspection and testing shall occur after installation is complete.

3. Test transfer switches, engine start circuits, time delay circuits, status points, and
system control points.

4. Perform 4-hour 100-percent full resistive load test using a temporary load bank.
Unsuccessful tests shall be fully documented, submitted, and re-tested until
successful.

5. Conduct field tests in accordance with NFPA110.

DEMONSTRATION

The engine generator-set supplier shall provide a minimum of four hours of operating
instructions on maintenance and operation of the emergency power system. Classes
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shall be open for up to three representatives of the Owner's maintenance staff.
Instructions shall be administered by a full-time employee of the supplier.

END OF SECTION 263213
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SECTION 263600 - TRANSFER SWITCHES

PART 1 - GENERAL

1.1

1.2

1.3

A.

SUMMARY

Section includes automatic transfer switches rated 600 V and less.

SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for transfer switches.
2. Include rated capacities, operating characteristics, electrical characteristics, and

accessories.

Shop Drawings:

1. Include plans, elevations, sections, details showing minimum clearances,
conductor entry provisions, gutter space, and installed features and devices.

2. Include material lists for each switch specified.

3. Single-Line Diagram: Show connections between transfer switch, bypass/isolation

switch, power sources, and load; and show interlocking provisions for each
combined transfer switch and bypass/isolation switch.

Field quality-control reports.
Operation and Maintenance Data: For each type of product to include in emergency,

operation, and maintenance manuals.

1. Features and operating sequences, both automatic and manual.
2. List of all factory settings of relays; provide relay-setting and calibration
instructions, including software, where applicable.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace components of
transfer switch or transfer switch components that fail in materials or workmanship
within specified warranty period.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

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

B.  Comply with NEMA ICS 1.
C.  Comply with NFPA 110.
D.  Comply with UL 1008 unless requirements of these Specifications are stricter.

E. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total
system transfer.

F. Tested Fault-Current Closing and Short-Circuit Ratings: Adequate for duty imposed by
protective devices at installation locations in Project under the fault conditions
indicated, based on testing according to UL 1008.

1. Where transfer switch includes internal fault-current protection, rating of switch
and trip unit combination shall exceed indicated fault-current value at installation
location.

2. Short-time withstand capability for three to 30 cycles.

G.  Repetitive Accuracy of Solid-State Controls: All settings shall be plus or minus 2 percent
or better over an operating temperature range of minus 20 to plus 70 deg C.

H.  Resistance to Damage by Voltage Transients: Components shall meet or exceed
voltage-surge withstand capability requirements when tested according to IEEE C62.62.
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.

Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or
electric-motor-operated mechanism. Switches for emergency or standby purposes shall
be mechanically and electrically interlocked in both directions to prevent simultaneous
connection to both power sources unless closed transition.

J. Neutral Switching: Where four-pole switches are indicated, provide neutral pole
switched simultaneously with phase poles.

K. Neutral Terminal: Solid and fully rated unless otherwise indicated.
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L. Annunciation, Control, and Programming Interface Components: Devices at transfer
switches for communicating with remote programming devices, annunciators, or
annunciator and control panels shall have communication capability matched with
remote device.

M.  Factory Wiring: Train and bundle factory wiring and label, consistent with Shop
Drawings, by color-code or by numbered or lettered wire and cable markers at
terminations. Color-coding and wire and cable markers are specified in Section 260553
"Identification for Electrical Systems."

N.  Enclosures: General-purpose NEMA 250, Type 1, Type 3R, or Type 4X, complying with
NEMA ICS 6 and UL 508, unless otherwise indicated.

2.2 MOLDED-CASE-TYPE AUTOMATIC TRANSFER SWITCHES
A.  Comply with Level 1 equipment according to NFPA 110.

B.  Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated
current between active power sources.

Limitation: Switches using contactor-based components are unacceptable.
Switch Action: Double throw; mechanically held in both directions.

Contacts: Silver composition or silver alloy for load-current switching.
Conductor Connectors: Suitable for use with conductor material and sizes.
Main and Neutral Lugs: Mechanical type.

Ground Lugs and Bus-Configured Terminators: Mechanical type.

Ground bar.

Connectors shall be marked for conductor size and type according to UL 1008.

© NV WN =

C.  Automatic Open-Transition Transfer Switches: Interlocked to prevent the load from
being closed on both sources at the same time.

1. Sources shall be mechanically and electrically interlocked to prevent closing both
sources on the load at the same time.

D. Digital Communication Interface: Matched to capability of remote annunciator or
annunciator and control panel.

E.  Transfer Switches Based on Molded-Case-Switch Components: Comply with UL 489 and
UL 869A.

F. Automatic Transfer-Switch Controller Features:

1. Controller operates through a period of loss of control power.
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o

10.

11.

12.

Undervoltage Sensing for Each Phase of Normal and Alternative Source: Sense
low phase-to-ground voltage on each phase. Pickup voltage shall be adjustable
from 85 to 100 percent of nominal, and dropout voltage shall be adjustable from
75 to 98 percent of pickup value. Factory set for pickup at 90 percent and
dropout at 85 percent.

Voltage/Frequency Lockout Relay: Prevent premature transfer to generator.
Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set
for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100
percent of nominal. Factory set for pickup at 95 percent.

Time Delay for Retransfer to Normal Source: Adjustable from zero to 30 minutes,
and factory set for 10 minutes. Override shall automatically defeat delay on loss
of voltage or sustained undervoltage of emergency source, provided normal
supply has been restored.

Test Switch: Simulate normal-source failure.

Switch-Position Pilot Lights: Indicate source to which load is connected.
Source-Available Indicating Lights: Supervise sources via transfer-switch normal-
and emergency-source sensing circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal
Source Available."

b.  Emergency Power Supervision: Red light with nameplate engraved
"Emergency Source Available."

Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw
contacts for each switch position, rated 10 A at 240-V ac.

Transfer Override Switch: Overrides automatic retransfer control so automatic
transfer switch will remain connected to emergency power source regardless of
condition of normal source. Pilot light indicates override status.

Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and
factory set for five minutes. Contacts shall initiate shutdown at remote engine-
generator controls after retransfer of load to normal source.

Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then
retransfers and shuts down engine after a preset cool-down period. Initiates
exercise cycle at preset intervals adjustable from 7 to 30 days. Running periods
shall be adjustable from 10 to 30 minutes. Factory settings shall be for 7-day
exercise cycle, 20-minute running period, and 5-minute cool-down period.
Exerciser features include the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and
without load transfer.
b.  Push-button programming control with digital display of settings.
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C. Integral battery operation of time switch when normal control power is
unavailable.

2.3 SOURCE QUALITY CONTROL

A.  Factory Tests: Test and inspect components, assembled switches, and associated
equipment according to UL 1008. Ensure proper operation. Check transfer time and
voltage, frequency, and time-delay settings for compliance with specified requirements.
Perform dielectric strength test complying with NEMA ICS 1.

B. Prepare test and inspection reports.

1. For each of the tests required by UL 1008, performed on representative devices,
for emergency and legally required systems. Include results of test for the
following conditions:

Overvoltage.

Undervoltage.

Loss of supply voltage.

Reduction of supply voltage.

Alternative supply voltage or frequency is at minimum acceptable values.
Temperature rise.

Dielectric voltage-withstand; before and after short-circuit test.
Overload.

Contact opening.

Endurance.

Short circuit.

Short-time current capability.

Receptacle withstand capability.

Insulating base and supports damage.

533 T A~T T STQ 00T

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Set field-adjustable intervals and delays, relays, and engine exerciser clock.

B.  Comply with NECA 1.
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3.2 CONNECTIONS
A.  Wiring Method: Install cables in raceways and cable trays except within electrical
enclosures. Conceal raceway and cables except in unfinished spaces.
1. Comply with requirements for raceways and boxes specified in Section 260533

"Raceways and Boxes for Electrical Systems."

B.  Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no
excess and without exceeding manufacturer's limitations on bending radii.

C.  Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

D.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

E. Final connections to equipment shall be made with liquidtight, flexible metallic conduit
no more than 18 inches in length.

3.3 FIELD QUALITY CONTROL

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

B.  The following tests and inspections shall be performed:

1. After installing equipment, test for compliance with requirements according to
NETA ATS.
2. Visual and Mechanical Inspection:

a. Compare equipment nameplate data with Drawings and Specifications.

b.  Inspect physical and mechanical condition.

C. Inspect anchorage, alignment, grounding, and required clearances.

d.  Verify that the unit is clean.

e.  Verify appropriate lubrication on moving current-carrying parts and on
moving and sliding surfaces.

f. Verify that manual transfer warnings are attached and visible.

g Verify tightness of all control connections.

h.  Inspect bolted electrical connections for high resistance using one of the
following methods, or both:

1) Use of low-resistance ohmmeter.
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2)  Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method according to manufacturer's
published data.

Perform manual transfer operation.

J. Verify positive mechanical interlocking between normal and alternate
sources.

k. Perform visual and mechanical inspection of surge arresters.

l. Inspect control power transformers.

1) Inspect for physical damage, cracked insulation, broken leads,
tightness of connections, defective wiring, and overall general
condition.

2)  Verify that primary and secondary fuse or circuit-breaker ratings
match Drawings.

3)  Verify correct functioning of drawout disconnecting contacts,
grounding contacts, and interlocks.

3. Electrical Tests:

a. Perform insulation-resistance tests on all control wiring with respect to
ground.

b. Perform a contact/pole-resistance test. Compare measured values with
manufacturer's acceptable values.

C. Verify settings and operation of control devices.

d.  Calibrate and set all relays and timers.

e.  Verify phase rotation, phasing, and synchronized operation.

f. Perform automatic transfer tests.

g.  Verify correct operation and timing of the following functions:

1) Normal source voltage-sensing and frequency-sensing relays.

2) Engine start sequence.

3)  Time delay on transfer.

4)  Alternative source voltage-sensing and frequency-sensing relays.

5)  Automatic transfer operation.

6) Interlocks and limit switch function.

7)  Time delay and retransfer on normal power restoration.

8)  Engine cool-down and shutdown feature.

4, Measure insulation resistance phase-to-phase and phase-to-ground with

insulation-resistance tester. Include external annunciation and control circuits.
Use test voltages and procedure recommended by manufacturer. Comply with
manufacturer's specified minimum resistance.

a.

Check for electrical continuity of circuits and for short circuits.
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C.
d.

Inspect for physical damage, proper installation and connection, and
integrity of barriers, covers, and safety features.

Verify that manual transfer warnings are properly placed.

Perform manual transfer operation.

5.  After energizing circuits, perform each electrical test for transfer switches stated
in NETA ATS and demonstrate interlocking sequence and operational function for
each switch at least three times.

a.

O T

Simulate power failures of normal source to automatic transfer switches
and retransfer from emergency source with normal source available.
Simulate loss of phase-to-ground voltage for each phase of normal source.
Verify time-delay settings.

Verify pickup and dropout voltages by data readout or inspection of
control settings.

Test bypass/isolation unit functional modes and related automatic transfer-
switch operations.

Verify proper sequence and correct timing of automatic engine starting,
transfer time delay, retransfer time delay on restoration of normal power,
and engine cool-down and shutdown.

6.  Ground-Fault Tests: Coordinate with testing of ground-fault protective devices
for power delivery from both sources.

a.

Verify grounding connections and locations and ratings of sensors.

C.  Coordinate tests with tests of generator and run them concurrently.

D. Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation and contact resistances and time delays. Attach a label or tag to
each tested component indicating satisfactory completion of tests.

E.  Transfer switches will be considered defective if they do not pass tests and inspections.

F. Remove and replace malfunctioning units and retest as specified above.

G.  Prepare test and inspection reports.

34 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain transfer switches and related equipment.
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B.  Training shall include testing ground-fault protective devices and instructions to
determine when the ground-fault system shall be retested. Include instructions on
where ground-fault sensors are located and how to avoid negating the ground-fault
protection scheme during testing and circuit modifications.

C.  Coordinate this training with that for generator equipment.

END OF SECTION 263600
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SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
PART 1 - GENERAL

1.1 SUMMARY

A. Section includes SPDs for low-voltage (120 to 600 V) power distribution and control
equipment.

1.2 DEFINITIONS
A.  Inominal: Nominal discharge current.
B. MCOV: Maximum continuous operating voltage.

C. Mode(s), also Modes of Protection: The pair of electrical connections where the VPR
applies.

D. MOV: Metal-oxide varistor; an electronic component with a significant non-ohmic
current-voltage characteristic.

E. OCPD: Overcurrent protective device.
F. SCCR: Short-circuit current rating.
G.  SPD: Surge protective device.

H.  VPR: Voltage protection rating.

1.3 SUBMITTALS

A.  Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.

2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested
values for VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements,
model numbers, system voltages, and modes of protection.

B. Maintenance Data: For SPDs to include in maintenance manuals.
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14 WARRANTY

A.  Manufacturer's Warranty: Manufacturer agrees to replace or replace SPDs that fail in

materials or workmanship within specified warranty period.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

D.

GENERAL SPD REQUIREMENTS

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

Comply with NFPA 70.
Comply with UL 1449.

MCOV of the SPD shall be the nominal system voltage.

SERVICE ENTRANCE AND TRANSFER SWITCH SUPPRESSOR

SPDs: Comply with UL 1449, Type 1 or Type 2, depending on location indicated on the
drawings.

Comply with UL 1283.

Peak Surge Current Rating: The minimum single-pulse surge current withstand rating
per phase shall not be less than 200 kA. The peak surge current rating shall be the
arithmetic sum of the ratings of the individual MOVs in a given mode.

Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V,
208Y/120 V, or 120/240 V delta, three-phase, four-wire circuits shall not exceed the
following:

1. Line to Neutral:
a. 1200 V for 480Y/277 V
b. 700 V for 208Y/120 V.
C. 700 V for 120/240 V delta.

2. Line to Ground:
a. 1200 V for 480Y/277 V
b. 700 V for 208Y/120 V.
C. 700 V for 120/240 V delta.

3. Neutral to Ground:
a. 1200 V for 480Y/277 V
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b. 700 V for 208Y/120 V.
C. 700 V for 120/240 V delta.

4. Line to Line:
a. 2000 V for 480Y/277 V
b. 1200 V for 208Y/120 V.

C. 1200 V for 120/240 V delta.

E. SCCR: Equal or exceed 200 KA.

F. Inominal Rating: 20 kA.

2.3 PANEL SUPPRESSORS

A.  SPDs: Comply with UL 1449, Type 2.

Newburgh Enlarged City School District
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1. Include LED indicator lights for power and protection status.
2. Internal thermal protection that disconnects the SPD before damaging internal

suppressor components.

3. Include Form-C contacts rated at 5 A and 250-V ac, one normally open and one
normally closed, for remote monitoring of protection status. Contacts shall
reverse on failure of any surge diversion module or on opening of any current-
limiting device. Coordinate with building power monitoring and control system.

B.  Peak Surge Current Rating: The minimum single-pulse surge current withstand rating
per phase shall not be less than 100 kA. The peak surge current rating shall be the
arithmetic sum of the ratings of the individual MOVs in a given mode.

C.  Comply with UL 1283.

D. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V,
208Y/120 V, or 120/240V delta, three-phase, four-wire circuits shall not exceed the

following:

1. Line to Neutral:
a. 1200 V for 480Y/277 V
b. 700 V for 208Y/120 V.
C. 700 V for 120/240 V delta.

2. Line to Ground:
a. 1200 V for 480Y/277 V
b. 700 V for 208Y/120 V.
C. 700 V for 120/240 V delta.

3. Neutral to Ground:
a. 1200 V for 480Y/277 V
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b. 700 V for 208Y/120 V.
C. 700 V for 120/240 V delta.

4. Line to Line:
a. 2000 V for 480Y/277 V
b. 1200 V for 208Y/120 V.
C. 1200 V for 120/240 V delta.

E. Protection modes and UL 1449 VPR for 240/120-V, single-phase, three-wire circuits
shall not exceed the following:
1. Line to Neutral: 700 V.
2. Line to Ground: 700 V.
3. Neutral to Ground: 700 V.
4. Line to Line: 1200 V.
F. SCCR: Equal or exceed 100 KA.

G.  Inominal Rating: 20 kA.TENCLOSURES
H.  Indoor Enclosures: NEMA 250, Type 1.

l. Outdoor Enclosures: NEMA 250, Type 3R.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Comply with NECA 1.
B.  Install an OCPD or disconnect as required to comply with the UL listing of the SPD.

C. Install SPDs with conductors between suppressor and points of attachment as short
and straight as possible, and adjust circuit-breaker positions to achieve shortest and
straightest leads. Do not splice and extend SPD leads unless specifically permitted by
manufacturer. Do not exceed manufacturer's recommended lead length. Do not bond
neutral and ground.

D.  Use crimped connectors and splices only. Wire nuts are unacceptable.

E.  Wiring:

1. Comply with power and wiring per the project specifications.
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3.2 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections with the assistance of a factory-authorized
service representative.

1. Compare equipment nameplate data for compliance with Drawings and
Specifications.
2. Inspect anchorage, alignment, grounding, and clearances.

3. Verify that electrical wiring installation complies with manufacturer's written
installation requirements.

B.  An SPD will be considered defective if it does not pass tests and inspections.

C.  Prepare test and inspection reports.

3.3 STARTUP SERVICE
A.  Complete startup checks according to manufacturer's written instructions.

B. Do not perform insulation-resistance tests of the distribution wiring equipment with
SPDs installed. Disconnect SPDs before conducting insulation-resistance tests, and
reconnect them immediately after the testing is over.

C.  Energize SPDs after power system has been energized, stabilized, and tested.

34 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance
personnel to operate and maintain SPDs.

END OF SECTION 264313
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SECTION 265119 - LED INTERIOR LIGHTING

PART 1 - PART 1 - GENERAL

1.1 SUMMARY

A.  Section includes the following types of LED luminaires:

1. Lighting Fixtures.
2. Materials.

3. Finishes.

4, Fixture support.

1.2 DEFINITIONS
A.  CCT: Correlated color temperature.
B.  CRI: Color Rendering Index.
C.  Fixture: See "Luminaire."
D. IP:International Protection or Ingress Protection Rating.
E. LED: Light-emitting diode.
F. Lumen: Measured output of lamp and luminaire, or both.

G.  Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.3 SUBMITTALS

A.  Product Data: For each type of product.

1 Arrange in order of luminaire designation.

2 Include data on features, accessories, and finishes.

3 Include physical description and dimensions of luminaires.

4, Include emergency lighting units, including batteries and chargers.

5 Include life, output (lumens, CCT, and CRI), and energy efficiency data.

6 Photometric data and adjustment factors based on laboratory tests, complying
with IES Lighting Measurements Testing and Calculation Guides, of each
luminaire type. The adjustment factors shall be for lamps and accessories
identical to those indicated for the luminaire as applied in this Project IES LM-79
and |ES LM-80.
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a. Manufacturers' Certified Data: Photometric data certified by manufacturer's
laboratory with a current accreditation under the National Voluntary
Laboratory Accreditation Program for Energy Efficient Lighting Products.

B.  Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and
size of each field connection.

3. Include diagrams for power, signal, and control wiring.

C.  Product Schedule: For luminaires and lamps. Use same designations indicated on
Drawings.

14 QUALITY ASSURANCE

A.  Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire
manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient
Lighting Products.

B.  Provide luminaires from a single manufacturer for each luminaire type.

C.  Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure
color consistency among luminaires.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Protect finishes of exposed surfaces by applying a strippable, temporary protective
covering before shipping.

1.6 WARRANTY

A.  Warranty: Manufacturer and Installer agree to repair or replace components of
luminaires that fail in materials or workmanship within specified warranty period.

PART 2 - PRODUCTS

2.1 PRODUCTS

A.  Refer to the Lighting Fixture Schedule on the drawings for the specified fixtures and
options.
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2.2 LUMINAIRE REQUIREMENTS

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

B. Standards:

1. ENERGY STAR certified.
2. California Title 24 compliant.

3. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled
for indicated class and division of hazard by an NRTL.
4, FM Global Compliance: Luminaires for hazardous locations shall be listed and

labeled for indicated class and division of hazard by FM Global.
5. UL Listing: Listed for damp location.
6. Recessed luminaires shall comply with NEMA LE 4.

C.  CRlasindicated on the drawings. CCT as indicated on the drawings.
D. Rated lamp life of minimum 50,000 hours to L80.
E. Lamps dimmable from 100 percent to 0 percent of maximum light output.

F. Internal driver.

2.3 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B.  Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from
falling accidentally during relamping and when secured in operating position.

C.  Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate
labels where they will be readily visible to service personnel, but not seen from normal
viewing angles when lamps are in place.

1. Label shall include the following lamp characteristics:
a. "USE ONLY" and include specific lamp type.
b.  Lamp diameter, shape, size, wattage, and coating.
c.  CCT and CRI for all luminaires.
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24 METAL FINISHES
A.  Variations in finishes are unacceptable in the same piece. Variations in finishes of
adjoining components are acceptable if they are within the range of approved Samples
and if they are assembled or installed to minimize contrast.
2.5 LUMINAIRE SUPPORT
A.  Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy.
Finish same as luminaire.
B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
C. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
D. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment

with threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

A.

A.

B.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
the Work.

Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation. Proceed with installation only after
unsatisfactory conditions have been corrected.

TEMPORARY LIGHTING

If approved by the Owner, use selected permanent luminaires for temporary lighting.
When construction is sufficiently complete, clean luminaires used for temporary
lighting and install new lamps.

INSTALLATION
Comply with NECA 1.

Install luminaires level, plumb, and square with ceilings and walls unless otherwise
indicated.
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C. Install lamps in each luminaire.
D.  Supports:
1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4, Luminaire mounting devices shall be capable of supporting a horizontal force of
100 percent of luminaire weight and vertical force of 400 percent of luminaire
weight.
E. Flush-Mounted Luminaire Support:

1. Secured to outlet box.

2. Attached to ceiling structural members at four points equally spaced around
circumference of luminaire.

3. Trim ring flush with finished surface.

Wall-Mounted Luminaire Support:

1. Attached to structural members in walls or Attached to a minimum 20 gauge
backing plate attached to wall structural members.
2. Do not attach luminaires directly to gypsum board.

Ceiling-Mounted Luminaire Support:

1. Ceiling mount with minimum two 5/32-inch- diameter aircraft cable supports
adjustable to 120 inches in length.
2. Pendant mount with 5/32-inch- diameter aircraft cable supports adjustable to

120 inches in length.
3. Ceiling mount with hook mount.

Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

2.  Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers.
Support with approved outlet box and accessories that hold stem and provide
damping of luminaire oscillations. Support outlet box vertically to building
structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and
tubing or rod for suspension for each unit length of luminaire chassis, including
one at each end.

4. Do not use ceiling grid as support for pendant luminaires. Connect support wires
or rods to building structure.

Ceiling-Grid-Mounted Luminaires:
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1. Secure to any required outlet box.

2. Use approved devices and support components to connect luminaire to ceiling
grid and building structure in a minimum of four locations, spaced near corners
of luminaire.

34 FIELD QUALITY CONTROL

3.5

Perform the following tests and inspections:

1.

Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.
Test for Emergency Lighting: Interrupt power supply to demonstrate proper
operation. Verify transfer from normal power to battery power and retransfer to
normal.

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

Prepare test and inspection reports.

ADJUSTING

Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting the direction of aim of luminaires to
suit occupied conditions. Make up to two visits to Project during other-than-normal
hours for this purpose. Some of this work may be required during hours of darkness.

1.

During adjustment visits, inspect all luminaires. Replace lamps or luminaires that
are defective.

Parts and supplies shall be manufacturer's authorized replacement parts and
supplies.

END OF SECTION 265119
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SECTION 265219 - EMERGENCY AND EXIT LIGHTING

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Emergency lighting units.
2. Exit signs.

DEFINITIONS
CCT: Correlated color temperature.
CRI: Color Rendering Index.

Emergency Lighting Unit: A lighting unit with internal or external emergency battery
powered supply and the means for controlling and charging the battery and unit
operation.

Fixture: See "Luminaire" Paragraph.
Lumen: Measured output of lamp and luminaire, or both.

Luminaire: Complete lighting unit, including lamp, reflector, and housing.

SUBMITTALS

Product Data: For each type of emergency lighting unit, exit sign, and emergency
lighting support.

1. Include data on features, accessories, and finishes.

2. Include physical description of the unit and dimensions.

3. Battery and charger for light units.

4, Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency
data.

5. Include photometric data and adjustment factors based on laboratory tests,
complying with IES LM-45, for each luminaire type.
a. Manufacturers' Certified Data: Photometric data certified by manufacturer's

laboratory with a current accreditation under the National Voluntary
Laboratory Accreditation Program for Energy Efficient Lighting Products.

Shop Drawings: For nonstandard or custom luminaires.
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1. Include plans, elevations, sections, and mounting and attachment details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and
size of each field connection.

3. Include diagrams for power, signal, and control wiring.

C.  Product Schedule:

14

A.

1.5

A.

1.6

A.

B.

1. For emergency lighting units. Use same designations indicated on Drawings.
2. For exit signs. Use same designations indicated on Drawings.
QUALITY ASSURANCE

Luminaire  Photometric Data Testing Laboratory Qualifications: Luminaire
manufacturer's laboratory that is accredited under the National Volunteer Laboratory
Accreditation Program for Energy Efficient Lighting Products.

DELIVERY, STORAGE, AND HANDLING

Protect finishes of exposed surfaces by applying a strippable, temporary protective
covering before shipping.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of
luminaires that fail in materials or workmanship within specified warranty period.

Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in
which manufacturer of battery-powered emergency lighting unit agrees to repair or
replace components of rechargeable batteries that fail in materials or workmanship
within specified warranty period.

PART 2 - PRODUCTS

2.1

A.

PRODUCTS

Refer to Lighting Fixture Schedule on the drawings for the specified fixtures and
options.
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2.2 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

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

B. NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and
batteries to comply with UL 924.

C.  Comply with NFPA 70 and NFPA 101.
D.  Comply with NEMA LE 4 for recessed luminaires.
E.  Comply with UL 1598 for fluorescent luminaires.

F. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit,
factory mounted within luminaire body and compatible with ballast.

1. Emergency Connection: Operate lamp(s) continuously full lumen output upon
loss of normal power. Connect unswitched circuit to battery-inverter unit and
switched circuit to luminaire ballast.

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage
drops to 80 percent of nominal voltage or below. Lamp automatically disconnects
from battery when voltage approaches deep-discharge level. When normal
voltage is restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.

3. Test Push-Button and Indicator Light: Visible and accessible without opening
luminaire or entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.
b.  Indicator Light: LED indicates normal power on. Normal glow indicates

trickle charge; bright glow indicates charging at end of discharge cycle.
4.  Charger: Fully automatic, solid-state, constant-current type with sealed power
transfer relay.
5. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and a flashing red LED.

G.  External Type: Self-contained, modular, battery-inverter unit, suitable for powering one
or more lamps, remote mounted from luminaire.

1. Emergency Connection: Operate LED lamp continuously. Connect unswitched
circuit to battery-inverter unit and switched circuit to luminaire.

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage
drops to 80 percent of nominal voltage or below. Lamp automatically disconnects
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2.3

2.4

2.5

w

from battery when voltage approaches deep-discharge level. When normal
voltage is restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.

Charger: Fully automatic, solid-state, constant-current type.

Housing: NEMA 250, Type 1 enclosure listed for installation inside, on top of, or
remote from luminaire. Remote assembly shall be located no less than half the
distance recommended by the ballast or emergency power unit manufacturer,
whichever is less.

Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and a flashing red LED.

EMERGENCY LIGHTING

General Requirements for Emergency Lighting Units: Self-contained units.

Emergency Luminaires: as indicated on the drawings.

Emergency Lighting Unit: as indicated on the drawings.

Remote Emergency Lighting Units: as indicated on the drawings.

EXIT SIGNS

General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility,
luminance, and lettering size, comply with authorities having jurisdiction.

Internally Lighted Signs:

1.

Lamps for AC Operation: LED; 50,000 hours minimum rated lamp life.

2. Self-Powered Exit Signs (Battery Type): Internal emergency power unit.
MATERIALS

Metal Parts:

1. Free of burrs and sharp corners and edges.

2. Sheet metal components shall be steel unless otherwise indicated.

3. Form and support to prevent warping and sagging.

Doors, Frames, and Other Internal Access:
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1. Smooth operating, free of light leakage under operating conditions.
2. Designed to permit relamping without use of tools.
3.  Designed to prevent doors, frames, lenses, diffusers, and other components from

C.

D.

2.6

A.

falling accidentally during relamping and when secured in operating position.

Housings:

1. Asindicated on the drawings.

Conduit: Electrical metallic tubing, minimum 3/4 inch in diameter.

METAL FINISHES

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the
range of approved Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

B.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for conditions affecting performance of luminaires.

Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation.

Examine walls, floors, roofs, and ceilings for suitable conditions where emergency
lighting luminaires will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Comply with NECA 1.

Install luminaires level, plumb, and square with ceilings and walls unless otherwise
indicated.

1. Use approved devices and support components to connect luminaire to ceiling
grid and building structure in @ minimum of four locations, spaced near corners
of luminaire.
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3.3 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper
operation. Verify transfer from normal power to battery power and retransfer to
normal.

B.  Luminaire will be considered defective if it does not pass operation tests and
inspections.
C.  Prepare test and inspection reports.
34 STARTUP SERVICE
A Perform startup service:

1. Charge emergency power units and batteries minimum of 24 hours and conduct

one-hour discharge test.
35 ADJUSTING
A.  Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit

to do the following:

1. Inspect all luminaires. Replace lamps, emergency power units, batteries, signs, or
luminaires that are defective.
a. Parts and supplies shall be manufacturer's authorized replacement parts

and supplies.
2. Conduct short-duration tests on all emergency lighting.

END OF SECTION 265219
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SECTION 270510 - COMMUNICATIONS, GENERAL
PART 1 - GENERAL
1.1 WORK INCLUDED
A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents. This section
specifies general wiring requirements for systems provided under 27 Series sections of
these specifications.

1.2 SUBMITTALS

A. Refer to particular Specification Sections covering all systems. Submit system test
reports as called for.

1.3 GENERAL REQUIREMENTS
A. Provide conduit systems and special systems as called for.

1. Provide conduit, wireway, wire terminations, etc., necessary to provide for
system functions.

2. Cross-sectional area of wires installed in a conduit shall not exceed 40% of the
cross-sectional area called for in the National Electrical Code.

3. Provide separate circuit power source for each system.
4. Where allowable by Code and contract documents, special systems wiring may

be installed without conduit. Installation and wire insulation types shall be as
described by NEC, Article 725. All low voltage wiring circuits 50V and under

shall:

a. Be adequately supported using bridle rings or other approved method
when installed horizontally above accessible ceilings or run exposed in
unfinished areas.

b. Be run in wall cavity or surface metal raceway where no access is
available to wall cavity, in finished areas.

c. Be installed in conduit when installed vertically in Mechanical Rooms
from panels and devices up to ceiling.

d. Be installed in conduit in all cases not specifically covered by the above
cases, or where subject to physical damage.

e. Have the proper insulation and meet the requirements of NEC Article
300-22 when installed in plenums or other spaces used for environmental
air.
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B. Identification:
1. Provide consistent color code wiring and identify with permanently attached
number to each end of each wire, except where color coding is prohibited to meet
UL burglary protection requirements.

C. Termination:

1. Unless special terminations are required, such as coaxial cable termination, wires
shall be terminated on screw type terminal blocks with metal terminal cabinets.

D. Wiring Diagrams:

1. Install systems in accordance with manufacturer's certified correct wiring
diagrams.
2. Provide record drawings for each system, with wire identification, numbers and

colors, as installed.
PART 2 - PRODUCTS

2.1 MAKE AND SERVICE

A. Provide devices and equipment by an established manufacturer for respective systems.
All devices and equipment for which there is a listing shall be UL listed and FM
approved.

B. Provide system equipment and devices of one manufacturer who maintains a competent

service organization and who shall be prepared to offer a service contract for
maintenance of the respective system.

C. Provide three service organization inspections for each system at four-month intervals
during the year following final acceptance.

D. Correct defects found in the system at the time of these inspections.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Provide complete installation in a neat and workmanlike manner including all accessories
and appurtenances for a complete operating system, including equipment mounting

backboards, power supplies, wiring, etc.

B. Each system installation shall be supervised, tested, adjusted and approved by authorized
representative of the manufacturer of the system devices and equipment.

C. Provide written statement from the authorized representative of the manufacturer of the

system devices and equipment that the completed system has been inspected and tested
and is approved.

COMMUNICATION, GENERAL 270510 - 2



CSArch Newburgh Enlarged Central School District
108-2303 CTE Building

D. Riser and wiring diagrams are not intended as final installation drawings but only as a
guide for bidding. Install system based on final wiring drawings prepared by the
manufacturer of the system.

32 WIRING
A. Wire sizes shall be as recommended by system manufacturer.
B. #14 AWG wire, minimum unless otherwise called for.
C. #12 AWG wire, minimum for alarm signal circuits and all power supplies.
D. Provide #20/2 copper minimum twisted and shielded with overall jacket for audio

frequency circuits. Shield shall be Mylar backed aluminum foil with drain wire, or
copper braid. Do not provide spiral wrap shielding.

E. Provide coaxial cable and fiberoptic cable as called for video and RF distribution.

F. Do not install low level lines such as microphone wires in same conduit with high level
lines such as speaker wires.

G. All final wire connections and terminations shall be performed by an authorized
representative of the equipment manufacturer who is regularly engaged in, and

experienced in this type of work. Subcontracting this work to others is not acceptable.

END OF SECTION 270510
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SECTION 272100 - LOCAL AREA NETWORK SYSTEM
PART 1 - GENERAL
1.1 WORK INCLUDED

A. Provide labor, materials, equipment, services, etc. for a complete functional Local Area
Network (LAN) and related work as required in the Contract Documents.

B. The systems to be provided shall be for a switched LAN environment. The system shall
hereafter be referred to as the Data Network System.

C. Basic Intent:

1. Located throughout the building as shown on the drawings, are places where
computers and associated equipment are intended to be placed and connected to
the network for the purposes of utilizing common resources.

2. The telecommunications rooms for the data network in the building(s) are located
as shown on the drawings.

3. Located in various other places are additional Telecommunication Rooms. It is
intended that these be connected with the Main Telecommunication Room by a
fiber optic cable backbone. From each of these locations, data cable is to be run
to the data jacks where computer equipment is connected.

4. Patch panels shall be used as termination points for all fiber optic cabling.
Provide backbone cabling between telecommunication rooms as indicated.

5. Patch panels shall be used as termination points for all data cables and the
individual fiber cables in telecommunication rooms.

D. Description of System:

1. The system shall include the items listed below, as described herein and as
indicated on the Contract Documents:

a. Utilityservice to the building(s).

b. Building Main Distribution Frame (MDF) for service entrance and
distribution.

c. Intermediate Distribution Frame (IDF) as indicated for cabling
distribution.

d. Backbone wiring from entrance facility to the MDF and from MDF to
the IDFs.

e. Complete raceway system (cable tray, J hooks, conduit) for cabling
distribution.

LOCAL AREA NETWORK SYSTEM 272100 - 1



CSArch Newburgh Enlarged Central School District
108-2303 CTE Building

f. Grounding of all racks, raceway and equipment.
g. Power for the telecommunication rooms.
1.2 TELECOMMUNICATION ROOMS
A. Each telecommunication room shall be furnished with 3/4 in. plywood backboard, floor

to ceiling on all walls, with the plywood backboard painted with two (2) coats of fire
resistant paint (UL/ASTM Class A), all surfaces.

1. ANSI/TIA/EIA Telecommunications Building Wiring Standards.
2. IEEE Telecommunications Standards.

3. BICSI Methods Manuals.

4. NFPA 70: NEC

1.3 QUALITY ASSURANCE

A. Work shall be as specified herein and it shall be neat and orderly installation. All
methods of construction, details of workmanship that are not specifically described or
indicated in the contract documents, shall be subject to the control and approval of the
Owner's Representative.

B. Unless specified elsewhere, standard factory inspection and operational tests will be
acceptable.

C. Installation shall be accordance with NFPA 70 (National Electrical Code), TIA/EIA,
IEEE, IEC, state codes, local codes, and requirements of the Authority Having
Jurisdiction.

D. Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published ANSI, NEMAIEC, TIA/EIA and IEEE Standards.

E. Each item shall be NRTL tested and listed.
F. The system provider must:
1. Provide equipment from manufacturers for which they maintain a contract,
distributorship, are an agent, or other formal arrangement for which
documentation can be produced showing authority to sell and service the

equipment in this territory.

2. Demonstrate that they have successfully installed these systems, utilizing their
standard products, for a period of five (5) years.

3. Maintain a service organization to provide both normal and emergency service.

Emergency service must be available 24 hours per day; 365 days per year and
staff must be adequate to respond within two (2) hours of an emergency call.
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4. Maintain adequate spare parts inventory to provide both normal and emergency
service.
5. Employ service technicians who are trained in accordance with the systems

manufacturer's recommendations.

6. Own and demonstrate proficiency in the use of the required test equipment, tools,
etc. for the proper installation, set-up, testing and maintenance of the system. If
requested, must provide a listing of tools and/or equipment and where
appropriate, certifications in the proper training and use of the tools and/or
equipment.

7. Provide all system programming to deliver a customized system to the Owner
ready for use.

a. All system programming is to be completed to the satisfaction of the
Owner. If after preliminary use of the system, and/or training, the
increased understanding of the system's features and capabilities
necessitates reprogramming to any extent, it is to be performed at no
additional cost.

b. System shall be reprogrammed three months after occupancy/system turn
over to incorporate all Owner desired modifications.

G. Contractor Qualifications:
1. This Contractor shall be a certified installer for the proposed equipment/system

manufacturer(s) and be BICSI certified ITS Installer 2, Copper and Optical Fiber
and shall be certified to terminate indicated fiber connectors.

2. The cable installer shall provide documentation and references from three (3)
similar installations installed within the previous two (2) years within a 60 mile
radius.

H. Installer Qualifications:
1. Cabling installer must have personnel certified by BICSI on staff.

1.4 SUBMITTALS

A. Provide the following in a single clear and organized submittal. Package shall be
submitted as specified in:

1. Manufacturers catalog sheets, specifications and installation instructions for all
system components.

2. Detailed description of system operation.

3. Itemized list of all features and functions.
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Dimensioned drawings of all system control cabinets and layouts for all
equipment rooms.

Wiring diagrams showing typical connections for equipment.

Contractor certification and qualifications.

Riser diagrams showing all components, devices and interconnecting cable types.
List of three (3) installations of equivalent or larger systems that have been
installed within the past two (2) years and have been operating satisfactorily for a
minimum of one (1) year.

Warranty information.

System test reports.

Provide scaled elevation and plan drawings indicating walls, data racks, patch

panels, wire management, cable trays, power strips, door swing, etc. for each
cable closet/room.

1.5 SYSTEM DESCRIPTION

A. Provide a complete and fully operational state of the art Local Area Network (LAN)
system as described herein and indicated on the contract documents. Include any and all
interface equipment to supply a complete network with complete equipment connections
necessary to form a complete "turnkey" network system as outlined in these

specifications.
B. The complete system shall include, but is not limited to, the following:
1. Equipment Room build-out.
2. Telecommunications Room build-out.
3. Equipment cabinets and racks.
4. Patch panels and patch cables.
5. Wire management.
6. Fiber optic backbone cabling.
7. Horizontal cabling.
8. Modular jacks, backboxes and faceplates.
9. Terminations and testing.
10. Raceways, pathways, cable tray, sleeves, pull boxes.
11. Firestopping.
12. UPS units.
13. Wireless Network System.
14. Fiber adapters and downlinks.
15. Training and system programming.
C. Owner shall provide the network electronics.
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D. The following shall be furnished by the Owner, installed, terminated and tested by this
Contractor:

Router, Core Switch, Fringe Switch, Edge Switch, and other network electronics.
1.6 WARRANTY

A. All cable plant parts shall be warranted to the owner for a period of fifteen (15) years as a
complete end-to-end system.

B. All network equipment shall be warranted to the owner for a period of one (1) year .
Provide technical support at no charge to the customer for a period of one (1) year after
system has been commissioned.

C. Make available an extended warranty to the customer.

D. Warranties shall commence upon final acceptance of the system.

PART 2 - PRODUCTS

2.1 BACKBONE WIRING - FIBER OPTIC CABLE

A. All of the fiber optic cable must meet or exceed the following requirements and
specifications.
B. Individual fiber optic cables shall consist of:
1. The fiber.
2. Tight buffer.
3. Thermoplastic jacket.
4. Central strength member.
5. Aramid strength member.
6. Second core wrap with ripcord.
7. Polyester barrier.
8. Outer jacket.

C. All backbone fiber optic cable shall be:
1. Installed in plenum rated innerduct labeled on 10 ft. centers - Fiber Optic Cable.

D. Single Mode Fiber (Indoor/Outdoor):

1. Maximum Attenuation per KM:
a. 1310 nM- 0.5
b. 1550 nM - 0.5
2. 1310/1550 nM.
3. Shall be tight buffer, plenum rated, indoor-outdoor breakout style.
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4, Core Type: Single Mode.
S. Core Diameter: 8.3 Microns.
6. Clad Diameter: 125 Microns.
7. Minimum bend radius shall be 20 times the diameter.
8. Strength members shall be FGE/Aramid yarn.
9. Shall meet requirements for plenum and vertical tray cable specifications of the
NEC.
10. Provide number of fibers/cable as indicated in riser diagram on Drawings.

11. Shall have individual fiber tube colors per TIA/EIA-598 and an overall yellow
jacket.

E. Acceptable Manufacturers:

Corning

Belden

OCC

TE Connectivity
Draka

Nk W=

22 HORIZONTAL CABLE
A. Augmented Category 6A UTP Cable:
1. Initially, the manufacturer shall perform qualification tests on each cable. These
tests shall be performed in accordance with the latest revision of ANSI/TIA/EIA
568-C.2 standard prior to shipment.

2. Date of Manufacture: Cable shall be a maximum of one (1) year old, from date
of manufacture when installed.

3. Cable shall have a ripcord.
4, Cable shall be plenum rated, 4 pair, 100 OHM, 23 AWG.
5. Cable shall meet all requirements of FCC 68, the latest revision of the TIA/EIA

568B-C.2 and Addenda.

6. Cable shall have blue colored thermoplastic jacket with overall diameter not to
exceed .215 in. x .290 in.

7. Pulling tension shall be rated for 25 pounds minimum.

8. Cable shall be able to withstand a minimum bend radius of 1.2 in. at -20°C
without insulation cracking.
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9. Cable shall be color coded in accordance with the latest revision of the TIA/EIA
T568B polarization sequence.

10. Cable shall not exceed maximum length of 90 meters.

11. Provide a printed report documenting testing based on ANSI/TIA 568-C.2 tested
at 500 MHz. Testing parameters as follows:

a.

b.

Less than 21.0 ohm per 100 m DC resistance.

Return loss > 10.0 dB/100m at 500 MHz.

Insertion loss < 43.8 dB/100m at 500 MHz.

Near end cross talk (NEXT) > 26.7 dB at 500 MHz.

Power Sum - near end cross talk (PS-NEXT) > 23.8 dB at 500 MHz.
Attenuation to cross talk ration far end (ACRF) > 10.2 dB at 500 MHz.

Power sum - attenuation to cross talk ratio (PS-ACRF) > 7.2 dB at 500
MZz.

DC resistance unbalance between any two (2) conductors of any pair
shall not exceed 3%.

The capacitance unbalance of any pair to ground shall not exceed 65.6
pF per 100 meters.

Delay <490 ns at 100MHz.
Delay skew < 44 ns at 100MHz.
Cable shall be ANSI/TIA/EIA-568-C.2 augmented Category 6 (Cat 6A)

compliant. The cable shall be tested and characterized by the
manufacture to 500 MHz.

12. Acceptable Manufacturers:

o0 o

23 PATCH CABLES

Belden
Berk-Tek

TE Connectivity
General Cable
Comm Scope

A. Patch Cables - UTP:

1. Provide patch cable for use in the patch panels and field outlets, a minimum of
two for each circuit/channel. Quantity of patch cords shall be sufficient to
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terminate all outlets indicated on drawings as well as 25% spare outlets of each
type. Patch cable type shall correlate to the cable color and type and match or

exceed the performance characteristics.

Field verify exact length of patch cords for field outlets and patch panel outlets
with the Owner. Assume a typical of two (2) meters each.

Patch cord shall be stranded with overall jacket and factory made connectors with
protective boots.

All patch cords shall be third party verified.

Acceptable Manufacturers:

a. Belden

b. Berk-Tek

c. TE Connectivity
d. General Cable
e. Comm Scope

B. Patch Cables - Fiber Optic Cable

1.

Provide patch cable for use in the patch panels and field outlets, a minimum of
two for each circuit/channel. Quantity of patch cords shall be sufficient to
terminate all outlets indicated on drawings as well as 25% spare outlets of each
type. Patch cable type shall correlate to the cable color and type and match or
exceed the performance characteristics.

Field verify exact length of patch cords for field outlets and patch panel outlets
with the Owner. Assume a typical of two (2) meters each.

Patch cord shall meet the specifications for the cable to which it is connected to.
All patch cords shall be third party verified.

Acceptable Manufacturers:

a. Corning

b. Belden

C. OCC

d. TE Connectivity
e. Draka

24 PATCH PANELS

A. UTP Cable Patch Panels:

1.

All panels should consist of a faceplate, mounting, hardware, isolation bushings,
connector assemblies and labels for all ports.
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2. Provide patch panels in each enclosure or rack to which the cable is to be
terminated. Patch panels shall be of the type, performance and Category to
match the cabling.
3. Patch panels shall be mounted in standard 19 in. racks/cabinets.

a. Contractor shall provide multiple 48-port patch panels having wiring
configuration specified with insulation displacement connectors on the
back and 8P8C universal modular jacks on the front.

b. Contractor shall provide quantity of patch panels to terminate all UTP
cable. There shall be a minimum of 25% spare capacity for future
installation.

4. Jacks shall be 8P8C, T568 universal and have 110 style termination blocks.

5. Panels shall have factory labels for each port.

6. All cables are to be terminated per EIA/TIA 568B or 568 A standards, if
applicable, and dressed in a neat workmanship way.

7. Modular jacks shall be mounted on PC boards to offer low insertion and NEXT
loss.

8. Provide grounding screw assembly with serrated head screw and manufacturer
recommended connection to the associated rack.

9. Shall exceed EIA/TIA-568, UL1863 and FCC Part 68 performance specified.

10. Acceptable Manufacturers:

a. Ortronics

b. Panduit

c. Hubbell

d. Belden TE Connectivity

B. Fiber Optic Patch Panels

1. Provide fiber optic patch panels in where fiber optic cable is to be terminated.

2. Provide SC to SC style panel base. Provide quantity of ports to terminate all
strands of the fiber optic cable with additional 25% spare ports.

3. Shall mount in standard 19 in. rack and be constructed of 16 gauge steel and have
gasketed openings and hinged door for easy access.

4. Provide wire management below and in rear of patch panel.

5. Patch panels to have modular ports with 12 minimum ports.
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6. Acceptable Manufacturers:
a. Corning
b. Panduit
c. Belden
d. TE Connectivity

2.5 OUTLETS AND CONNECTORS

A. UTP Outlets/Connectors:

1. Physical Specifications:
a. Shall be 8 position connector compatible with the cable characteristics.
b. Shall be modular and snap-in to user configurable faceplates for future
retrofits meeting durability requirements specified in the latest revision
of the CEI/IEC standard.
c. Shall be IDC type suitable for eight 22-24 AWG wires with a gas-tight
connection.
d. Each contact surface shall have at a minimum, copper alloy with 50
micro-inches gold over nickel and a minimum contact force of 100g.
e. Conductors shall be separated and aligned internally by jack comb.
f. Shall have easy to read 568A/B color scheme to prevent termination
errors.
g. Wired in accordance with TIA/EIA polarization sequence specified in
Patch Panel section of this specification.
h. Transmission characteristics shall meet the requirements for the UTP
cabling specified.
1. Minimum durability shall be 1000 connecting cycles.
2. Acceptable Manufacturers:
a. Ortronics
b. Panduit
c. Belden
d. Hubbell
e. TE Connectivity
B. Fiber Optic Multimode Outlets/Connectors
1. Physical Characteristics:
a. Shall be SC type.
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b. Shall terminate up to 125 micron fiber.
C. Shall meet dimensional criteria of the latest revision of ANSI/EIA/TIA.
d. Typical outlet box shall be sized to insure minimum bend radius and

store 1 meter of two strand fiber cable.

2. Transmission Characteristics:

a. Maximum loss of 0.3 dB per pair.
3. Acceptable Manufacturers:

a. Panduit

b. Belden

c. Hubbell

d. Ortronics

e. TE Connectivity

2.6 COLOR CODING

A.

Cable outer jacket shall follow the color-coding scheme as directed by the owner during
contractor interviews. Jacket color shall be continuous. Patch cords shall match the
cabling.

Fiber Optic Cable:
1. Backbone Cabling:
a. Single Mode - Yellow

2.7 DISTRIBUTION ENCLOSURES/RACKS

A.

All enclosure/racks shall be properly sized and of the proper quantity to house all of the
required components and 25% spare space capacity. Provide grounding stud for each
vertical rack.

Label each rack/enclosure designating it per the latest TIA/EIA standard:

1. Adhered plastic electronic printed label with 1/2" high lettering minimum.

2. Mount to top and bottom of each rack/enclosure.

Open, Floor Mounted Racks:

1. Nominal size shall be 19 in. wide x 7 ft. high x 20 in. (minimum) deep. Rated for
2000 Ib. minimum. Depth to match the intended equipment.

2. Rack shall be constructed of 6061-T6 aluminum extrusion, with EIA = 3 in. x
1.265 in. channel, 1/4 in. thick flange.

3. Provide base angles and top cross bars.
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4, The back of rack shall have wire management panels and cable tray to wall.
5. Rack shall have baked enamel finish.

D. Floor Mounted Server Racks (Four Post Racks):

L. Racks shall have four vertical posts with top/bottom framing and be as specified
above for open, floor mounted racks.

2. Racks shall be provided where shown on the drawings or identified in the
equipment schedule.

E. Equipment Shelves:

1. Provide quantity of equipment shelves required by Owner during interviews.
2. Shelves shall be made of .09 in. aluminum and shall support up to 30 Ibs. on each
side. All mounting hardware shall have baked enamel finish.

F. Acceptable Manufacturers:

1. APC — Design Make
2. Ortronics
3. Homaco
4. Mid-Atlantic
5. Great Lakes
2.8 CABLE MANAGEMENT

A. All racks are to be provided with cable management hardware to insure a neat, functional
system when complete. Racks shall as a minimum, include the following:

1. PVC construction; duct fingers to manage cabling; color to match enclosure.

B. All racks shall have 8 in. wide vertical full height cable management, including cover,
front and rear, on both sides of the rack.

C. Cabinets shall have 1RU space horizontal panels, front and rear, above and below each
patch panel and piece of equipment.

D. All data distribution frame plywood backboards shall be provided with vertical and
horizontal wire management with capacities to house all possible future cabling and patch
cords for a neat and orderly installation.

E. Acceptable manufacturers:

1. Panduit

2. Ortronics

3. Leviton

4. TE Connectivity
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2.9 INNERDUCT

A.

2.10  UPS

211 PDU

Innerduct shall be corrugated HDPE material, plenum rated, flexible, continuous, UV
rated with flame/smoke spread in accordance with code and length markings on the outer
surface.

When in conduit minimum size shall be 3/4 in., otherwise 1 1/2 in. minimum.

Acceptable manufacturers:

1. Carlon

2. Maxcell

3. Opti-Com

4. Approved equal

Provide a rack mounted UPS where indicated on the drawings. UPS shall be sized to
accommodate all hubs, edge switches, core switch, routers, file servers and associated
equipment in the closet.

UPS system shall consist of rectifier/chargers, inverters, AC transfer switches,
maintenance switches and batteries. Batteries shall be able to be replaced with new
without affecting the continuous power output.

In event of normal power failure, system shall maintain battery power to load for 30
minute duration. Upon return of normal power, UPS shall automatically equalize and
recharge batteries and return to floating condition.

Connections shall be provided on the back of the UPS which shall allow the PDUs to
plug directly into.

Acceptable Manufacturers:

1. Vertiv Liebert GXT5 — Design Make
2. APC

3. PowerWare

4. Approved equal

Provide a rack mounted PDU system. PDU shall be a vertical, metered, 30A, 208V,
combination C-13/C-19 with a 10ft power cord with NEMA L6-30P. Monitoring system
shall be basic level and shall display input and breaker level current monitoring. PDU
shall have be upgradable per owner demands overtime.

Acceptable Manufacturers:
1. Vertiv Geist rPDU — Design Make

2. Approved equal.
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2.12  WIRELESS NETWORK SYSTEM

A. General: Provide a multiple channel, wireless 11 Mbps network, conforming to IEEE

802.11b for 65 simultaneous multiprotocol users (PC and Apple) with coverage for
proper operation throughout the building. System shall also support IEEE 802.11a and
802.11g at speeds of 54 Mbps.

B. Layout: Perform system site survey prior to installation. Submit results to Engineer.
Provide additional access points at no charge to Owner for complete coverage throughout
the construction floors.

C. Access Points: Building mounted transmission - reception devices connected to the data
distribution system.

1. Features:

a. IEEE 802.1x authentication.

b. 60-second access point setup

c. Power over Ethernet: powers the access point over Ethernet cable.

d. Clear Channel Select automatically chooses the best available radio
channel.

e. Auto Network Connect maintains connection even while roaming across
IP subnets.

f. Dynamic Security Link with user-specific, 128-bit encryption keys that
change for each networking session and user authentication.

g. Supports 40-bit WEP encryption.

h. Supports up to 65 simultaneous users at distances of 100 m (328 ft.) and
speeds up to 11 Mbps for IEEE 802.11b, and 54 Mbps for IEEE 802.11a.

1. Wi-Fi certification of interoperability with other vendor's products.

J. Dual slot for simultaneous operation of radio technologies.

k. Auto sensing 10/100 ethernet uplink.

2. Electrical Characteristics:

a. Wireless LAN Speeds: 1,2,5.5 11, 22 and 54 Mbps.

b. Management: Embedded HTTP Web management server (browser must
support XML).

c. Media Interface: Wi-Fi, Ethernet.

LOCAL AREA NETWORK SYSTEM 272100 - 14



CSArch

Newburgh Enlarged Central School District

108-2303 CTE Building
d. Operating Distance: Up to 100 m (328 ft.).
e. Protocols Supported: TCP/IP, IPX, NetBEUI, DHCP, IEEE 802.11b,
IEEE 802.3, IEEE 802.11a, IEEE 02.11g, IEEE 802.11i (security), IEEE
802.11e (QOS), and IEEE 802.11f (multi-vendor).
3. User System Requirements: PC with CD-ROM running Windows 8, Windows 7,
Windows XP, or Windows NT 4.0+.
4. Package Contents For Each Access Point:
a. Access point with antenna.

b. Two (2) IEEE 802.11b radio cards.
c. Mezzanine adapter for dual radio card operation.
d. Power supply with power cable and rack mount.
e. Category 6A cable (11 m/35 ft.).
f. Mounting bracket.
g. Software and documentation CD-ROM with PC Card drivers and Site
Survey Utility.
h. Network Assistant CD-ROM tutorial.
1. Quick Start guide.
5. Design Make: Enterasys Roamabout R2 #RBTR2-AA with #RBTRC-MZ and
#CSIWS-RM.

D. System Design Make: Enterasys Roamabout R2 Series.

2.13  TELECOMMUNICATION EQUIPMENT ROOM SCHEDULES

A. MDF:
1. Provide the following equipment:
a. Four (4) Floor Mounted Racks.
b. Space for network electronics as required by the owner.
c. One (1) wall mounted UPS.
d. Fiber adapters, down link modules and patch cables required to complete

connectivity.

LOCAL AREA NETWORK SYSTEM 272100 - 15



CSArch
108-2303

B.

C.

IDF-1:

IDF-2:

Newburgh Enlarged Central School District

CTE Building
e. Provide one (1) port fiber patch panels configured with a number of ports
as required by drawing quantities.
f. Provide 48 port UTP patch panels, category to be as specified. Quantity

as required by drawings.

Configure such that router and edge switches are connected to core switch.
Coordinate with owner provided network electronics.

Provide the following equipment:

a. One (1) Floor Mounted Racks.

b. Space for network electronics as required by the owner.

C. One (1) UPS.

d. Fiber adgpters, down link modules and patch cables required to complete
connectivity.

e. Provide one (1) port fiber patch panels configured with a number of

ports as required by drawing quantities.

f. Provide 48 port UTP patch panels, category to be as specified. Quantity
as required by drawings.

Configure such that one edge switch is connected to equipment room core
switch. Coordinate with owner provided network electronics.

Provide the following equipment:

a. One (1) Floor Mounted Racks.

b. Space for network electronics as required by the owner.

C. One (1) UPS.

d. Fiber adapters, down link modules and patch cables required to complete
connectivity.

e. Provide one (1) port fiber patch panels configured with a number of ports

as required by drawing quantities.

f. Provide 48 port UTP patch panels, category to be as specified. Quantity
as required by drawings.
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Configure such that one edge switch is connected to equipment room core
switch. Coordinate with owner provided network electronics.

Provide the following equipment:

a. One (2) Floor Mounted Racks.

b. Space for network electronics as required by the owner.
c. One (1) UPS.

d. Fiber adapters, down link modules and patch cables required to complete
connectivity.

e. Provide one (1) port fiber patch panels configured with a number of
ports as required by drawing quantities.

f. Provide 48 port UTP patch panels, category to be as specified. Quantity
as required by drawings.

Configure such that one edge switch is connected to equipment room core
switch. Coordinate with owner provided network electronics.

A. General:

1.

System labeling shall be in accordance with the latest revision of TIA/EIA 606.
System shall provide as built final conditions for each cable, port, panel, rack,
etc. and utilize MS Excel or approved equal documentation. Provide hard and
electronic copy of labeling documentation to the Owner as part of the O and M
process.

Each label shall contain the Telecommunication Room designated, the room
number and the port number in the room. Verify color of label and size of font
prior to completion. Provide samples as requested.

Labels shall correspond to the room/names/numbers upon completion of the
project. Contractor shall not necessarily utilize existing room/names/numbers or
those indicated on the blueprints.

Label each rack and patch panel with 1 in. high lettering, black on white, adhered
electronically printed plastic type label with labels at top, bottom, front and back.

B. Patch Panel:

1.

Individually label all patch panel ports. Port numbers shall match opposite end
outlet/port number.
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Individually label all patch panel ports. Labels shall be installed in a workman-
like manner and fit completely in the recessed area of the labeled location.

Contractor shall utilize adhered labels at poke-thru locations and any other
locations that do not have a label location.

Fiber Optic:

a. Individually label fiber optic cables at each termination point indicating
destination room, rack number, panel number, port number, strand
number and strand color.

b. Each strand color shall match a specific fiber termination number in each
closet, i.e. blue - fiber 1, orange - fiber 2, green - fiber 3, etc.

c. Cable label shall be adhered electronically printed plastic type with cable
designation fully visible.

Copper:

a. Specifically label cables at each termination point indicating the

destination room, rack number, panel number and port number.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Cable:

L.

Provide a minimum of one horizontal UTP cable to each communication outlet
jack from respective equipment/telecommunications room patch panel as called
for. Quantity of data jacks equals minimum quantity of UTP cables (typical).

Provide a minimum of one (1) pair (2 strands) of multi-mode fiber optic cable to
each fiber jack from respective equipment/telecommunications room as called
for. Quantity of fiber jacks equals minimum quantity of 2 strand cables (typical).

All risers, and wiring concealed in walls or soffits, shall be installed in metal
conduits.

All cable above accessible ceilings shall be installed in cable tray or J-hook style
cable rings 3 ft. O.C.

Provide wire management and Velcro cable wraps every 24 in. throughout
closets.
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6. Wiring/cabling shall be installed in accordance with the manufacturer's
recommendations. If the manufacturer recommends larger wire sizes, they shall
be provided. However, smaller sizes or lower cable categories are not
acceptable.

7. All Contract Documents are schematic. The system supplier shall incorporate
their wiring requirements on the system drawings. The Contractor in conjunction
with the system manufacturer shall be responsible for complete wiring
requirements and conduit sizes.

8. Install UTP cable in accordance with latest revision of TIA/EIA 568 standards.

9. The Contractor shall be responsible for replacing all cables that do not pass
required bandwidth and throughput tests.

10. All raceways and closets shall be installed in accordance with latest revision of
TIA/EIA-5609.

11. All cables shall be labeled in accordance with latest revision of TIA/EIA 606 and
these specifications.

12. All horizontal cables shall be terminated in patch panels at the distribution
frames, and at the UTP jack at the telecommunications outlet.

13. Maximum length shall be 90 meters.

Fiber Optic Cable:

1. Terminate backbone fiber cables in rack mounted patch panels at both ends.

2. Adbhere to all manufacturer bend radius recommendations.

Terminations:

1. All terminations shall be made by a manufacturer's trained representative.

2. Use termination kits for fiber and UTP that are approved by the manufacturer of
the cable.

3. All backbone cable shall be terminated in a patch panel and all connections

between horizontal and backbone cables shall be through cross connect cable.

Equipment and Devices:

L.

Install all devices where shown on drawings. Provide all necessary conduit
outlet boxes, junction boxes, supports, etc. Verify all required box sizes with the
system supplier and coordinate with bending radius needs. All devices shall be
modular for future moves and changes.

Install all equipment in specified 19 in. racks/cabinets leaving minimum 30 in. of
access space on sides and back of rack and 36 in. in front of rack.
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3. Provide all power outlets and plug strips required for system operation but not
shown on plans.

Raceways:
1. Minimum size raceway shall be 1 in.

2. Minimum backbox size for telecommunications outlet locations shall be two-
gang with raised cover; no single-gang boxes allowed.

3. Provide no greater than 180° in bends without pull box in any raceway.

4. All raceways shall stub to above accessible ceiling (if applicable) or be routed to
nearest cable tray.

Data Network Ground System:

1. Provide grounding system for all equipment rooms and telecommunication
rooms as called for in Specification Section 260526.

Telecommunications Rooms:

1. Provide 3/4 in. x 4 ft. high continuous plywood backboard with two (2) coats of
medium gray fireproof paint in telecommunications rooms.

2. Coordinate with other trades to avoid services being installed above
telecommunications racks.

TESTING

A.

Copper Cable: System supplier shall channel test end-to-end each permanent link
connection using latest 500 MHz for Cat 6A 1000 Mbps IEEE testing procedure. Tester
must conform to the latest standards at the time of testing not time of bid and be Fluke
DTX-5000 with latest software version, or approved equal. Testing shall be performed
by a technician trained with the specific testing equipment. Testing shall be witnessed by
the Owner's Representative.

Fiber Optic Cable: Provide an OTDR test for all fiber optic cable and connections per
latest IEEE and ANSI accepted procedures. Test shall utilize Fluke Opti Fiber Pro
OTDR.

Replace any cables and connectors that do not meet or exceed standards referenced and
stated herein and then tested. Testing shall be end-to-end / port-to-port for each cable.

Test equipment shall be in good condition and working order, calibrated within one year
of its use and utilize leads without twisting and kinks. Unit calibration shall be in
accordance with Level III Field Tester per ANSI/TIA 1152.

A representative of the end-user will select a random sample of 5% of the installed links.
The representative (or his authorized delegate) shall test these randomly selected links.
The results obtained shall be compared to the data provided by the installation contractor.
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If more than 2% of the sample results differ in terms of the pass/fail determination, the
installation contractor under supervision of the end-user representative shall repeat 100%
testing at no additional cost. Cables and connectors that do not pass shall be replaced and
retested until acceptable results are obtained.

F. Test Reporting:

1. The field testing shall be accurately documented for submission, inclusion in
O&M Manuals and for Owner future use.

2. Test reports shall include data directory table cross-referencing room numbers
and cable numbers with the test report. Post copies of directory at
telecommunications room location.

3. Report shall utilize electronic Windows based documenting with a hard and
electronic copy provided to the Owner.

4. T}.le.repon documentation for each cable test shall include the following as a
minimum:
a. Project name.
b. Test equipment manufacturer and model number, and last calibration
date.
c. Date and time of the test.
d. Patch panel identification.
e. Cable identification.
f. Cable type.
g. Pass/Fail: Pass indicating meeting or exceeding the identified criteria or

standard (whichever more stringent) for all parameters. Fail indicating
test not meeting identified criteria for one or more parameters.

h. Test pass criteria.

1. Cable length.

J- Propagation delay and attainable bandwidth.

k. List of tested parameters with test and allowable values. Any failed

parameters shall be noted or highlighted.
3.3 TRAINING AND INSTRUCTION

A. Provide eight (8) hours minimum of instruction to Owner personnel regarding system set
up configuration and management. Training shall be sufficient for the Owner to
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understand the system operation, components, configuration, functions, testing and
troubleshooting. All Owner questions shall be answered.

B. Training agenda (estimated duration, intent, specifications to be covered) shall be
submitted for approval prior to the training. A finalized agenda shall be issued to the
Owner and construction representative one (1) week minimum prior to the scheduled
training. Owner's comments shall be incorporated and agenda redistributed prior to the
training.

C. Two (2) hard copies and one (1) electronic (pdf) copy of the training materials shall be
provided.

34 WARRANTY

A. All cable plant parts shall be warranted to the owner for a period of fifteen (15) years as a
complete end-to-end system.

B. Make available an extended warranty to the customer.
C. Warranties shall commence upon final acceptance of the system.
END OF SECTION 272100
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SECTION 273100 - TELEPHONE SYSTEM

PART 1 - GENERAL

1.1

1.2

WORK INCLUDED

A.

Provide labor, materials, equipment and services to perform operations required for the
complete installation of a new telephone system and related Work as required in the
Contract Documents.

QUALITY ASSURANCE

A.

All methods of construction, details of workmanship that are not specifically described or
indicated in the contract documents, shall be subject to the control and approval of the
Owner's Representative. Equipment and materials shall be of the quality and
manufacture indicated in their respective sections of the specifications. The equipment
specified is based upon the acceptable manufacturers listed. Equipment types, device
ratings, dimensions, etc. correspond to the nomenclature dictated by those manufacturers.
All equipment shall be tested at the factory.

Unless specified elsewhere, standard factory inspection and operational tests will be
acceptable.

Installation shall be accordance with NFPA 70 (National Electrical Code), state codes,
local codes, and requirements of authority having jurisdiction.

Equipment shall be designed, manufactured, assembled, and tested in accordance with the
latest revisions of applicable published ANSI, NEMA, FCC, REA, EIA and IEEE
Standards.

Each item shall bear the UL Label.
The system provider must:

1. Provide equipment from manufacturers for which they maintain a contract,
distributorship, are an agent, or other formal arrangement for which
documentation can be produced showing authority to sell and service the
equipment in this territory.

2. Demonstrate that they have successfully installed these systems, utilizing their
standard products, for a period of five (5) years.

3. Maintain a service organization to provide both normal and emergency service.
Emergency service must be available 24 hours per day; 365 days per year and
staff must be adequate to respond within 2 hours of an emergency call.

4. Maintain adequate spare parts inventory to provide both normal and emergency
service.
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Employ service technicians who are trained in accordance with the systems
manufacturer's recommendations.

Own and demonstrate proficiency in the use of the required test equipment, tools,
etc. for the proper installation, set-up, testing and maintenance of the system. If
requested, must provide a listing of tools and/or equipment and where
appropriate, certifications in the proper training and use of the tools and/or
equipment.

Provide all system programming to deliver a customized system to the Owner
ready for use.

a. All system programming is to be completed to the satisfaction of the
Owner. If after preliminary use of the system, and/or training, the
increased understanding of the system's features and capabilities
necessitates reprogramming to any extent, it is to be performed at no
additional cost.

1.3 SHOP DRAWINGS

A. The systems provider shall submit engineering drawings of the complete system with
wiring requirements, system operational description and specification sheets covering all
component parts for approval prior to installation.

B. Equipment shop drawing submissions must include as a minimum the following
information:
1. Provide a complete list of system components, catalog numbers and quantities to
be used.
2. Catalog cuts of all components making up the system.
3. Complete description/data indicating UL listing for all system components.
4. Complete sequence of operations of all control functions of the system.
5. Provide an itemized list of all features and functions organized in accordance

with these specifications to facilitate item by item comparison to insure full
compliance.

1.4 SYSTEMS INCLUDED

A. Networked Private Branch Exchange Telephone System (PBX System).

1.5 GENERAL REQUIREMENTS

A. Furnish and install a complete networked telephone system including all work incidental
to the project as shown on the drawings and specified. Include all necessary software,
hardware, conduit, communications wire/cable, terminal blocks, and any other
equipment, whether specified or not, for a complete and functional system.

TELEPHONE SYSTEM
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PART 2 - PRODUCTS
2.1 GENERAL

A. PBX System - The PBX's in the telephone system shall contain the following
capabilities/features:

1. Common equipment shall utilize time division multiplexing switching sequences.
2. The system shall provide self-diagnostics including:
a. Listing of system activity.
b. I/O diagnostics of each line and device.
c. Maintain internal statistics failures, overflows, trunk usage, faults, etc.
3. The system shall be totally non-blocking.
4. The PBX's shall be modular in architecture to allow for the remote installation of

cabinets to distribute line connections throughout the project.
a. Remote cabinets shall be connected to the main cabinet with fiber.

b. Remote cabinets shall be "back-plane" connected. Networking via T-1
or other means is not acceptable.

c. The non-blocking feature of the system shall be preserved with the
remote cabinets.

5. The system shall be field upgradeable by module replacement or software update.
6. The central processor and other processors and DSP's shall be the products used

in the largest configuration of the product family. It shall not be necessary to
upgrade or add to the chip set if the system is expanded or if additional software

is enabled.

7. The system shall be installed with all system software and firmware provided.
When features are added, it shall only require enabling of the software with a soft
key.

8. The PBX CPU shall have the capability of no less that 20,000 busy hour call
completions.

9. The PBX shall be capable of supporting 700 ports.

10. The PBX shall have a minimum of 800 conversation paths.

11. The PBX shall support both digital and analog telephone sets.
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B. Manufacturers:
1. Systems that are considered as meeting the requirements set forth include the
following:
a. Nortel Option 11C
b. Avaya Definity ProLogix
C. Siemens Hicom 30EP
C. Features:
1. The PBX shall be provided with a complete set of features.
2. The following features are listed as required enhanced features and those

establishing minimum quantities:

Account codes - 23
Account codes (forced) - 23
Centrex reach-through
Classes of service - 8

DID

Internal 9-1-1 notification
Least cost routing
Malicious call trace
Number of trunk groups - 100
Speed Dial - 1000 lists
Tenant service

Traffic management

mETIEDE 0 A0 o

D. Software:
1. Where multiple software packages are offered, provide the most comprehensive.

2. This should include advanced business applications with networking.

2.2 SYSTEM CONFIGURATION

A. Configuration Requirements are defined as follows:

1. Capacity - The minimum acceptable size that the PBX can expand to.

2. Wired - Card cage, cabinet, etc. shall be provided to accept the required cards for
the stated quantities. MDF shall be sized and blocks provided for the stated
quantities.

3. Equipped - Circuit cards, modules, licenses, etc. shall be provided for the stated
quantities.
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B. PBX System:
ITEM EQUIPPED WIRED CAPACITY
Single Line Analog Ports (16/card) 176 240 700
Multi-Line Digital Ports (16/card) 80 112 128
Trunk Ports (CO) (8/card) 40 48 56
Trunk Ports (DID) (8/card) 8 8 8
PRI Trunk Interface (24 Ckts./T1) 2 2 8
"T1" Capacity (24 Ckts./T1) 6 6 8
Auto Attendant/Voice Mail Ports 8 16 96
Voice Mail Storage Hours 16 Hrs 60 Hrs 400 Hrs
Mail Boxes 500 10,000 10,000
Paging/Classroom System Interface 4 4 4
Trunk ports (4/card)
Attendant Console (PC Based) 1 4 8
Battery Backup Hours 1 hr. 1 hr. 1 hr.
Power Failure Transfer Circuits 8 12 12
23 NETWORKING REQUIREMENTS
A. Digital Networking:
1. Provide PBX Networking over digital (T-1) trunk facilities.
2. The networking shall provide communications and feature characteristics
including but not limited to:

a. Route Optimization. Automatic route selection with flexible route
assignment by channel and channel assignment flexible as voice and/or
data.

b. Called/Calling Line Identity.

c. Callback.

d. Centralized System Voice Mailbox.

e. Centralized System Call Accounting.

f. Messaging Station to Station.

g. Call Forwarding.

h. Hunting.

1. Traffic Reporting Capability.

TELEPHONE SYSTEM
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The system design is predicated on a multi-location digitally networked switch
environment. All PBX Systems must be equipped with identical software
revisions levels.

Systems operation shall be such that there is feature transparency across the
network. Commands such as "call back" or "message wait" from and to stations
in different PBX systems shall be available. The system shall include sufficient
software and hardware to deliver these features and "single system" operation to
ultimate capacities as specified under this section.

The proposed ISDN T-1 network shall provide a 1.544 megabyte 24 channel
digital link between the PBX switch locations providing a private voice and data
network. The T-1 network shall provide twenty-four (24), 64Kbps clear channels,
including 64Kbps out of band signaling channel (23B + D). Each individual
channel must be capable of handling CO, FX, WATS, DID, TIE, E&M and 4-
wire type trunk circuits. The signaling must accommodate loop start, ground
start, E&M, DTMF and Dial Pulse.

Synchronization must be Stratum 3 compatible (accuracy, jitter, pull-in range)
master or slave type service.

The voice transmission must meet EIA digital PBX draft standard PN-1429.

The hub PBX shall be capable of supporting all T-1's without blockage.
Configurations other than a star out of the hub PBX because of the proposed hub
PBX limitations will not be acceptable.

A caller at one building must have the capability of calling another extension at
another building over the T-1 network. This call shall not require more than one
(1) channel on the T-1 circuit per extension call.

Once the auto attendant has answered a call, it will have the capability of
transferring that call to an extension number located across the network. This
call shall not take more than a total of one (1) channel on the T-1 network.
Should this call be redirected or transferred to an extension back across the
network, again, it will not require more than one (1) T-1 channel. The intent of
this specification is that the proposed system will have the ability to transfer calls
back and forth across the network, while only utilizing one (1) channel in the
process.

Call Accounting information from all PBX switches shall be passed over the T-1
network to the Call Accounting system located at the hub PBX.

The network system shall select a digital T-1 as a first choice for call routing.
Should the T-1 digital circuit encounter technical difficulties such as a partial or
complete outage, the system will be required to redirect calls over the public
network. This changeover must be done on an automatic basis; manual switches
or customer intervention will not be acceptable.
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2.4 TELEPHONE SET REQUIREMENTS
A. Provide a full complement of station features and capabilities to all telephone sets.
B. Provide a 6 ft. long coiled handset cord for each telephone set furnished.

C. Digital Telephone Sets:

1. Digital Single-Line Telephone Set:
a. Fixed Hold/Flash Key.
b. Message waiting indicator.
c. Volume control for handset, ringer and on-hook dialing.
d. Feature Key.
e. Desk or wall mounted as indicated on drawings.
f. Acceptable Manufacturers:

1)  Nortel - M3901
2)  AVAYA

3) Siemens
2. Digital Multi-Line Telephone Set:
a. Twelve (12) programmable line/feature keys with LCD indicators and

four (4) softkeys for feature access.

b. Fixed Hold.
c. Fixed Feature Keys.
d. Full Speakerphone operation.
e. Message Waiting Indicator.
f. Volume control or Handset, Ringer and On-Hook Dialing.
g. Minimum 5 Line x 24 Character Display.
h. Power Requirements:
1) Loop power for voice communication, display and hands free.
1. Acceptable Manufacturers:

1) Nortel - M3904
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2) AVAYA -
3) Siemens -
3. Central Answering Positions (CAP):
a. The telephone set used for the CAP locations shall be the same as the

digital, multi-line telephone.

b. Provide CAP software to modify the functionality of the standard digital
telephone.
c. Each CAP set shall be provided with DSS add-on modules. Provide

enough modules so that each telephone extension can be shown.
d. Power Requirements:

1) Loop powered.

4. Attendant Console - PC Based:
a. Fully integrated CRT-based Attendant/Administrative Console.
b. Screen Based.
C. Software Controlled.
d. Functional "Window" Display Areas.
e. Number and Source Display for both Incoming and Internal Calls.
f. Extension Status Indication.
g. Number of Calls Waiting Indication.
h. Context-Dependent, Interactive Softkeys to provide multiple

feature/function access dependent on telephone set status.

1. Trunk Group Labels.

J- Integrated Telephone Directory, with Dial by Name, Transfer by Name.
k. CDE (Customer Data Entry). (English Language, menu driven).

1. Headset/Handset compatible.

m. Keyboard including:

1) 10 Softkeys
2) 3 Programmable Firmkeys
3) 8 Attendant Function Keys
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4) Hold Key

5) Function Key
6) Cancel Key

7) Release Key

8) Page Key

9) Call Block Key
10) Answer Key

n. Fully functional PC Mode.

D. Analog Telephone Sets:

1. Analog Single-Line Telephone Set:
a. Tone alerter.
b. Flash key.
c. Message waiting/visual ringing indicator.
d. Desk or wall mounted as indicated on drawings.
e. Manufacturer: Industry standard analog 2500 type with Flash and
Message Waiting indicator.
2. Weatherproof, Special Purpose Telephone Set:
a. Analog, single line, touch tone, fully modular.
b. Covered touch pads with protective seals to keep out dust, dirt and
moisture.
c. Handset cradle incorporating a proximity switch for hookswitch

function. Switch will have no moving parts and shall allow for front
panel seal to prevent contaminants and other foreign material from
damaging the internal electronics.

d. Enclosure shall be high-impact, anti-corrosive material with hinged,
swing-open door.

e. Wall mounted.

f. Manufacturer: GAI-Tronics - Model 246.
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2.5 APPLICATIONS
A. Automated Attendant/Voice Mail:
L. Automated Attendant System:
a. Answer inbound calls made on main number.
b. Answer overflow calls from the Attendant.
c. Answer "Night Service" calls on main number.
2. Automated Attendant must be capable of routing calls as follows:
a. Caller dials extension/voice mailbox of called party.
b. Menu-driven direct-dial options for callers attempting to reach specific
departments or services.
c. Callers without DTMF Capability are transferred to an Attendant.
3. Automated Attendant configuration as follows:

B. Voice Mail System:

1.

TELEPHONE SYSTEM

The Integrated Voice Mail System shall serve all users connected to the PBX
Network.

The voice mail system shall be fully integrated to the PBX network system.
Integration is defined in the following manner: when an outside caller reaches an
extension number that is either hunting, forward no answering, or manually call
forwarded to the voice mail system, it must be able to be answered with a
personalized greeting of the extension number being called. Once a caller has
received the personalized greeting, they will have the option of leaving a detailed
message without the intervention of dialing additional codes or dialing other
extension numbers. Should the caller wish not to leave a message, the proposed
systems must allow a caller to dial an extension number or "0" and be transferred
either to the system operator or a designated extension number such as a
secretary.

The system shall be online 24 hours a day, for either internal or external
locations. When a caller leaves a voice mail message for a system user, the
system user will receive a lamp indication on their telephone. (Interrupted dial
tone must be available for sets not having a message waiting lamp.) Any internal
extension, whether dialed internally or externally, will have the ability to have
their call redirected to voice mail via the following conditions: on a forward no
answer, on a hunt (or busy while the user is utilizing the telephone), or if the user
manually call forwards their telephone to the voice mail system. Rotary dial
telephones must also be able to leave a message for any voice mail user on the
system. Voice mail users in one location must be able to leave a message for a
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voice mail user located at another location from within their own respective
mailbox. Therefore, should a voice mail user at the one location wish to transfer
a message to a voice mail user at the other location, the proposed system shall
have the capability to transfer that message across the network.

System must be AMIS compatible for potential future networking needs. If
requested, submit documentation certifying that the System meets AMIS
Standards.

Provide with battery backup (UPS) for 20 minutes with charger.

Provide 4 ft. x 2 ft. table for mounting all equipment.

C. Internal 911 Notification:

L.

TELEPHONE SYSTEM

The system shall provide for in-building notification of any extension dialing 911
or 9-911.

At the same time the PBX processes the 911 call to the local PSAP through the
local CO, the system shall provide audible and visual notification to a designated
location of an emergency 911 call having been placed. This shall be annunciated
and displayed via the display located on the designated telephone.

The system shall determine the exact station location that dialed 911 identified by
extension number, user name, time of call and trunk line accessed to dial the call.

Upon termination of the call, the system shall mark and log the following
information in a CDR packet with a stamp to include:

a. Day, Month, Year.

b. Time of day.

c. Extension and party name initializing "9-1-1" feature.

d. Calling line identification, if provided by Telco.

e. Telco trunk line.

f. There shall be a security mechanism that will allow only authorized

personnel access to the CDR packets. Every access attempt whether
successful or denied shall be logged. It shall be possible to run reports
from the log.

g. The system shall be capable of transporting above information to the
operating telephone company for identification at the local PSAP via
10/20 digit ANI. The 10/20 digit ANI on 911 calls shall handle any
number of valid Numbering Plan Areas within a single PSAP through 10
digit ANI, and identifies the physical location of caller dialing 9-1-1 by
using 20 digit ANL
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D. Public Address System Interface:

I. The telephone systems shall interface with the new paging/classroom
communication equipment located in each building.

2. The existing new equipment is specified elsewhere.

3. Interface to this equipment shall allow the following functions to occur:
a. Allow night answer ringing over paging speakers.
b. Allow the PBX system telephone stations to access the paging equipment

and make voice announcements over speakers throughout the facility.

4. Provide appropriate paging/classroom system interface equipment with the PBX

Telephone System.
E. Call Detail Reporting:

1. Call detail reporting is intended to query the PBX CDR data base and provide
user friendly reports.

2. The system shall log all incoming and outgoing calls and sort by user.

3. The system shall organize all data into a variety of report formats selected by the

TELEPHONE SYSTEM

operator and print on the management terminal printer. The reports shall include
at least the following reports:

a.

b.

Extension by extension call details.
Department summary.
Area code and trunk usage summaries.

Exception report for excessive usage, longest calls, most frequently
dialed numbers and most expensive call.

Identity of city and state for all calls.

The software and hardware shall be capable of providing call data by:
extension, department, cost center, call type, dialed number, etc. System
reports must be available based on requested information listed above.
The system must be capable of storing at least 10,000 call records.

The system shall be capable of collecting call records from all types of

trunks including C/O, FX, WATS, 4-wire E&M, 2-wire E&M, Paging,
and all trunks provided through the T1 links.

273100 - 12



CSArch
108-2303

Newburgh Enlarged Central School District
CTE Building

1. The system management terminal shall be an IBM compatible personal
computer and laser printer. The PC and printer shall be located in an
office selected by Owner and interfaced to the telephone system using a
RS232C to twisted pair converter at both switch side and system side.

J. Provide UPS backup for 20 minutes.

k. Provide with 4 ft. x 2 ft. table for mounting equipment.

F. Record A Call:

L.

TELEPHONE SYSTEM

The system shall provide the following for recording a call from any multi-line
digital set on the PBX:

a. Upon user depressing a single "RECORD" button on multi-line digital
set, the system shall audibly record and store the entire two-way
conversation as an industry standard wave file accessible by the District
system administrator.

Upon termination of the call, the system shall mark and log the following
information in a recorded packet with a stamp to include:

Day, Month, Year.

Time of day.

Extension and party name initializing "RECORD" feature.
Calling line identification, if provided by Telco.

Telco trunk line.

Length of call in seconds.

mo a0 o

Upon termination of the call, the system shall provide all of the following post-
recording access methods:

a. Via an industry standard WEB browser for full multimedia playback of
recorded conversation and display of the recorded data packet.

b. Via any authorized telephone internal or external to the PBX. Numeric
information from the data packet such as the trunk number and extension
number shall be communicated via a spoken phrase.

c. Be able to automatically generate and forward an e-mail message
containing the recorded conversation and data packet to recipients
contained within a distribution list.

There shall be a security mechanism that will allow only authorized personnel
access to the recorded conversation and data packets. Every access attempt
whether successful or denied shall be logged. It shall be possible to run reports
from the log.
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G. Malicious Call Trace:

1. The system shall provide the following for tracing a call from any telephone set
on the PBX:

a. Upon user initializing the "TRACE" feature on any telephone set, the
PBX shall initiate Call Detail Recording to mark the call in the system to
be accessible by the District System Administrator.

2. Upon termination of the call, the system shall mark and log the following
information in a CDR packet with a stamp to include:

a. Day, Month, Year.

b. Time of day.

c. Extension and party name initializing "TRACE" feature.

d. Calling line identification, if provided by Telco.

€. Telco trunk line.

3. Upon termination of call, the system shall provide all of the following post-trace
access methods:

a. Via an industry standard WEB browser for full display of the CDR
packet.

b. Via any authorized telephone internal or external to the PBX. Numeric
information from the data packet such as the trunk number and extension
number shall be communicated via a spoken phrase.

c. Be able to automatically generate and forward an E-Mail message
containing the CDR packet to recipients contained within a distribution
list.

d. There shall be a security mechanism that will allow only authorized
personnel access to the CDR packets. Every access attempt whether
successful or denied shall be logged. It shall be possible to run reports
from the log.

H. Enhanced Internal 911 Notification:
1. The system shall provide all the capabilities of the standard 911 notification

TELEPHONE SYSTEM

system plus the following features:

a.

b.

Provide 911 notification at locations as identified on the drawings and/or
as specified by the owner.

Provide notification on color monitors at the locations selected above, in
addition to notification on the telephone.
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Upon termination of call, the system shall provide all of the following post-911
access methods:

a. Via an industry standard WEB browser for full display of the CDR
packet.

b. Via any authorized telephone internal or external to the PBX. Numeric
information from the data packet such as the trunk number and extension
number shall be communicated via a spoken phrase.

c. Be able to automatically generate and forward an E-Mail message
containing the CDR packet to recipients contained within a distribution
list.

There shall be a security mechanism that will allow only authorized personnel
access to the CDR packets. Every access attempt whether successful or denied
shall be logged. It shall be possible to run reports from the log.

L Auto Diagnostics:

L.

TELEPHONE SYSTEM

In addition to the standard PBX diagnostics, the following enhanced diagnostics
shall be provided:

a. Check activity within the system.

b. Schedule automatic test routines with reporting via e-mail and automated
origination of telephone calls to configured numbers and report on the
following:

System on line and tested acceptable.
System parameters unacceptable.
a. Diagnostics shall include loop back and disarrangement tests.

The system shall be capable of being monitored and tested remotely by
equipment PBX vendor.

The system shall have the capability of checking each link and have the ability to
remotely block a link from the system if found defective.

The system shall obtain results of statistics maintained internally by the system to
include:

Service requests.

Links in use at any time.

Processor faults.

Data faults.

Interface resets.

Initiation of Record-a-call function.

moe oo o
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g. Initiation of Malicious Call Trace function.
h. Initiation of Internal 9-1-1 Notification function.
J. E-Mail/Website Integration:

1. System shall be equipped with all hardware and software to allow the system's
multimedia mailbox to receive messages from, and send messages to other VPIM
locations, and be accessible through a standard WEB browser.

2. System shall include a number of PC based management tools to support the
system.

3. System shall comply with industry standards to smoothly integrate with existing
customer information technology and telecom environments.

4. Caller name and Calling Line ID shall be displayed in the message header, and
messages can be retrieved in any order.

5. The system administrator can reply to and forward messages using standard e-
mail commands.

6. Voice messages can be created and addressed using standard e-mail commands
and a System Address Book.

7. The system shall use IMAP for WEB-based message access protocols. Other

acceptable protocols shall be Post office Protocol (POP).

K. Unified Messaging Voice Mail Enhancement:

1.

TELEPHONE SYSTEM

System shall provide a single mailbox for voice and fax messages, and supports
conventional touch-tone commands as well as a convenient and easy-to-use
speech recognition interface. The system's multimedia mailbox can receive
messages from, and send messages to, a fax machine, receive messages from a
fax auto attendant and from desktop applications, and can receive messages from,
and send messages to, other VPIM locations.

The system shall have fax handling capabilities, so that users can receive faxes
whether they are in or out of the office, store faxes on their PC's with the desktop
messaging option, retrieve faxes using the telephone user interface and forward
the fax to other users. Users can also forward faxes in e-mail, with or without
scheduled delivery and cut and paste faxes into documents and presentations. All
these features shall be available with the system even though no analog line to
the desktop is required. Moreover, the broadcast fax feature offers flexible
directory addressing for "by name" faxing, and personal and group distribution
lists.

Caller name and Calling Line ID are displayed in the message header, and
messages can be retrieved in any order. Users can reply to and forward messages
using standard e-mail commands.
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Voice messages can be played back over the telephone or PC speaker. FAX
messages can be displayed on the user's PC screen and printed on a network
printer.

Voice messages can be created and addressed using standard e-mail commands
and a System Address Book. Voice messages can be recorded using a telephone
handset or a PC microphone. Fax messages can be created using the "Print"
command from within any Windows application. A TIF file can be attached to
an outgoing message and sent as a Fax message.

Notify to either a telephone or pager, based on the type of message left, i.e.,
urgent or standard.

System shall support the following groupware clients: Microsoft Outlook
Express, Microsoft Outlook (97, 98, and 2000) Lotus Notes 4.5, Lotus Notes RS,
Novell GroupWise 5.5, and others.

System shall support the following Internet clients: Microsoft Outlook 98
(Internet mode), Microsoft Outlook Express, Qualcomm Eudora Pro eMail 4.0,
and Netscape Communicator. System supports the following web clients:
Microsoft Internet Explorer and Netscape Navigator.

The system shall include an application builder. The Application Builder shall
use a graphical user interface for application creation of voice and fax
applications. This tool shall allow Owner to build applications in a fraction of
the time normally required. The Drag and Drop interface allows creation of
shared voice menus to standardize voice menus across your network; this reduces
administrative costs.

L. Voice Recognition:

L.

TELEPHONE SYSTEM

Provide integrated Interactive Voice Recognition system with sufficient ports and
storage to provide the following features and functions:

Recognize voices based on natural, continuous and phonetic basis.

System shall recite recognized statements to insure understanding if the
confidence level of the recognition is not above a programmable level, or ask the
speaker to repeat if the response is not recognizable.

The system shall pass touch-tones.

A programmable timeout shall prompt speaker that the system is waiting for a
response.

The system shall be grammar independent thus ignoring extraneous words.
The system shall be programmable through a graphical user interface.

The system shall be configured by the supplier.
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M. Computer Telephone Integration (CTI):

1.

2.

The PBX shall be capable of integrating with the District computers.
The PBX shall be TAPI compliant.

Provide custom programming to recognize calling party identification and initiate
"screen pops" with related data from the management system.

The relationships may be as follows: Calls into the guidance office would pop
student grades. Calls into the attendance office would pop attendance records.
Calls into the health office would pop medical records, etc. Calls to sales would
pop order status, etc.

N. Automated Out-Dialing:

L.

TELEPHONE SYSTEM

Provide an out-dial system that is optimized for the needs of the District as a
whole, and also for the needs of individual teachers and staff members.

One process shall be for large lists with standardized message subject and
language codes.

One process shall be for staff and faculty to send personal outside mail messages
from their mailboxes.

Provide ability to deliver multiple messages in a single call.

After out-dial message delivery, the following programmable options shall be
available for the called party:

a. Provide the called party with ability to stay in the system to request more
information.
b. Provide the called party with ability to be connected to a teacher's

mailbox to leave a response

c. Provide called party with ability to be connected to a phone extension to
talk to a live person.

Students shall be grouped for out-dialing. The system shall support both a phone
book database with attribute tags and teacher maintained ID lists.

Provide message delivery acknowledgment. Voice or tone called party response
and complete/partial message delivery results shall be shown on reports.

Answering machine handling. System shall detect answering machines using
highly reliable interactive audio technique. System shall wait until answering
machine stops talking to begin playback of outgoing message. Delivery to
answering machines shall be reported on printed reports.
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Staff Out-Dial:

a. Mailbox owners can send outside mail messages by out-dial to individual
student ID numbers or lists of student IDs (such as class roster). Phone
numbers shall be automatically retrieved from the phone book database.
Teachers can maintain their own student ID lists.

b. Staff Log report shall show all outside messages sent and the result.

c. Staff can ask called party for a voice response, which automatically goes
into the staff person's voice mailbox. The called party shall be
automatically connected to the sender's mailbox after message delivery,
or to the sender's phone extension for a live response.

Database:

a. System shall support "ExPRESS" Standards in ANSI format for
electronic transfer of student records between Districts and from Districts
to post secondary institutions.

Teacher Services:

a. Provide ability for a teacher to have any number of bulletin board
messages assigned to him/her. It can be one homework message or it can
be multiple messages, one for each class with a personal directory for
callers who don't know the teacher's classes.

2.6 SYSTEM ACCESSORIES

A. The following items are major components that are required to complete the system. It is
not intended that this list be totally comprehensive as there are many small items that are
required for a complete system. If additional items are necessary that are not detailed
here, they shall be provided as part of the complete working system

B. Channel Service Units (CSU):

1.

TELEPHONE SYSTEM

Provide a Channel Service Unit (CSU) for each T-1 link having the capability of
local and remote loop back testing. The unit shall provide a complete T-1
diagnostics and network protection for the links between PBX switches and the
local Central Office equipment. It shall have external testing capability. CSU's
shall meet standard Bellcore specifications for connection to 1.54 mbs (North
American Standard) T-1 in a D4 or extended super frame (ESF) format.

CSU's shall be capable of supplying clocking or free run from external clocking
source.

CSU's shall be capable of supporting ISDN type signaling 23 B+D for future
Data/Voice Application.
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CSU's banks shall be independently powered from a 120 VAC outlet. If special
electrical requirements such as separate grounding is necessary, Contractor shall
furnish all equipment as required.

Channel service units must:

Be equipped for and provide line ringing, i.e., ring generators.

Self enclosed with locking case.

Be capable of software configures.

Be equipped with DTE/DCE maintenance ports.

Be equipped with alarm status indicators.

Be equipped with local and remote loopback.

Operate in an environment of 32 degrees to 100 degrees Fahrenheit and up to
95% humidity, non-condensing.

U.L. listed.
Equipment to be supplied: Kentrox or approved equal.

System Surge Suppression

a. Provide new surge protection devices for all cable runs between
buildings and between Telephone Company service entrance and the
telephone PBX.

b. The surge protection devices shall be designed to prevent injuries and

fires on the customer's site due to lightning or power line crosses. It
should work by limiting or "clamping" excess energy coming in contact
with the lines.

c. Surge protectors shall protect the equipment from high frequency
transients, which can damage communication equipment. The surge
suppressant devices must operate in the 100 kHz frequency range and
above. The lowest clamping voltage must operate in or about 27 volts
for transience around the 1MHz range. Protectors shall provide a
transient edge smoothing, turning fast edged transience into low ripples.
All gas tube strike and re-strike transience must be filtered out. No
"clamping" or filtering will take place below 25 volts at any frequency.
All useful signal information shall be left unchanged with no imbalance
introduced into normal lines.

d. Connect a #6 ground conductor to each block of protectors and route
them back to a solid ground point.
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e. Provide surge protection to all pairs required to operate the specific
number of stations at each building, and an additional 50% more pairs to
accommodate future growth. The remaining pairs at the vendor's
discretion may be either protected or shunt modules may be installed.

C. Loud Ringing Bells:

L. Double gong type, surface mounted on single gang outlet box.
2. Manufacturer: Danmac No. 1-F-5900FL Series or approved equal.
D. Maintenance Terminal:
I. The maintenance terminal shall be located in the switch room and is intended for

use by the maintenance technician for diagnostics and repair of the system.

2. The system terminal interface into the switch utilizing a dedicated port intended
specifically for this function. This terminal or a similar terminal shall be able to
access the maintenance functions on a dial-up basis through a secondary port.
Password security to access the system shall have no less than two levels prior to

entry.
3. The terminal shall include as a minimum:
a. A high resolution monitor.
b. A keyboard for command input.
c. A printer for monitoring of alarms, error messages and other hard copy
material necessary for maintenance of the system.
d. Other functions that shall be capable of being performed at this terminal
includes:
e. System back-up.
f. Monitor system traffic performance.
g. Day to day management of the system.
h. Maintenance and modification of system security.
1. Moves and changes for sets, networking and trunks.
E. Uninterruptible Power Supplies:
1. The PBX system shall operate at full capacity on separately mounted batteries

provided as an integral part of the system for a minimum of one (1) hour with no
degradation of service.

TELEPHONE SYSTEM 273100 - 21



CSArch

Newburgh Enlarged Central School District

108-2303 CTE Building

2. All required associated equipment including but not limited to remote cabinets,
CSU's, DSU's, modems, converters, etc. shall also be provided with one (1) hour
of battery (ups) backup power.

3. Uninterruptible power supplies shall be provided for any component or sub-
system of the telephone system that does not operate on batteries.

4. The UPS systems shall be line interactive.

5. UPS systems shall have batteries sized to provide one (1) hour of complete
operation as specified above.

F. Fiber Modems:

1. Fiber modems shall be provided to connect the networked PBX's on the Owners
fiber network.

2. The modems shall convert copper to fiber for each T-1 network link. There shall
be a modem at each end of each fiber link.

3. Multi-Mode modems shall be used with multi-mode fiber and single-mode
modems shall be used with single-mode fiber.
a. Modems shall be Transition Networks model T1E1-CF-01.

4. Where remote cabinets are connected to PBX's with single mode fiber, provide

single to multi-mode converters. These converters shall interface the multi-mode
connections on the PBX and remote cabinets to the single-mode fiber.

a. Converters shall be Allied Telesyn model AT-MC104.

2.7 MAIN AND INTERMEDIATE DISTRIBUTION FRAMES

A. Main Distribution Frames (MDF):

1.

2.

TELEPHONE SYSTEM

Provide an MDF at each PBX and remote cabinet location.
Each MDF shall include the following:
a. 4 ft. x 8 ft. (minimum) 3/4 in. plywood board painted gray.

b. Two (2) double duplex, surge suppression receptacles on two (2)
emergency circuits.

c. Ground bar.

The MDF shall have areas segregated as follows with cross connection between
the areas:

a. One section of the board identified for Telco connections.
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b. One section for PBX connections (extension and trunk).
c. One section for distribution (house) cables.
d. One section for extensions.
B. Intermediate Distribution Frame (IDF):
1. Provide IDF's where shown on the drawings and elsewhere as requested by the

Contractor to assist in his construction of the system, subject to approval by the
Engineer, at no additional cost.

2. Each IDF shall include the following:
a. 4 ft. x 4 ft. (minimum) 3/4 in. plywood board painted gray.
b. One (1) double duplex, surge suppression receptacles on one (1)

emergency circuit.
c. Ground bar.

d. The IDF shall have areas segregated as follows with cross connection
between the areas:

1) One section of the board identified for Telco connections (if
required).

2) One section for multi-pair distribution (house) cables (from
MDF).

3) One section for extensions.

C. Terminal Blocks:

1. The terminal blocks on each MDF and IDF shall be high intensity punch down
blocks - BIX Type A0284798.

2.8 CABLE

A. New Cabling:

1. New cabling shall be installed under this contract
2. A separate cable shall be provided for each device.
B. Interior Premise Cable:
1. All premise cables shall be 4 pair twisted in one teflon coated fire retardant

sheathing. Cable shall be data grade, category 5S¢ media.
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2. 24 AWG, solid copper conductors.
3. U.L. listed plenum cable in accordance with NEC Article 800, Type CMP.
C. Interior Telephone Distribution (House) Cable:
1. All telephone distribution cables shall contain twisted pairs in one teflon coated

fire retardant sheathing.

2. 24 AWG, solid copper conductors.
3. Quantity of pairs shall be as follows:
a. Provide 100 pair for IDF's serving 50 telephones or less.
b. Provide 150 pair for IDF's serving 51 to 100 telephones.
c. Provide 200 pair for IDF's serving 101 to 150 telephones.
4. U.L. listed plenum cable in accordance with NEC Article 800, Type CMP.

D. Exterior Cable:

1. All exterior cable shall be REA listed PE-89 gel-filled, 22 AWG. Cable shall be
direct buried or installed in conduit as indicated on the drawings. Provide a
yellow tear tape over cables in the duct bank. Install 12" below surface.

2.1 TELEPHONE OUTLETS

A. Desk Type: Provided by Data Spec

1. Voice outlet shall be provided by the Contractor responsible for Specification
Section 272100.
2. This Contractor shall be responsible for terminating the cable on the jack and

installing the telephone.
B. Wall Type:
1. Single modular outlet assembly shall consist of one (1) 8 conductor modular jack
with screw type terminal box. Face plate shall be stainless steel with mounting
lugs for installing modular wall telephone sets.

2. Flush mounted on single gang outlet box.

3. Manufacturer: Suttle, Hubbell, Leviton or approved equal.
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PART 3 - EXECUTION

3.1 GENERAL

A.

Survey the site prior to submission of bid to ascertain all conditions and impediments that
would affect the ease and cost of the installation of this system.

Precautions must be taken to assure that the existing telephone system remains in
operation, unhampered until the cutover date of the new system covered by these
specifications.

Areas in which ceiling tiles are removed and replaced shall be carefully and completely
cleaned after the tiles are replaced. Any tiles damaged during the installation of the
system shall be replaced with new, matching tiles provided and installed at the
Contractor's expense.

Any other finished surfaces damaged during the installation of the system, shall be
restored to match the existing surrounding finish at no additional cost to the Owner. The
determination of whether the repaired finish matches the surrounding finish will rest
solely with the Owner's representative. Areas that are damaged as they presently exist,
shall be reviewed with the Owner's representative prior to starting work in these areas.
Once work has begun in an area, damage to existing surfaces will be considered to have
been caused by this Contractor.

3.2 CABLE INSTALLATION

The system wiring shall be all new.

Various ceiling locations are utilized as an air plenum. All cabling will be done with a
CMP, fire retardant sheathing approved for use in plenums.

Provide adequate equipment for installation of cable. Pull all cables in such a manner as
not to overstress or stretch any cable, and use precautions as not to score, cut, twist or
damage the protective covering of insulation. Cabling shall be installed following data
cable standards as identified in EIA 56B.

Cables shall be handled and placed in such a manner as to avoid kinks and other sheath
deformities. Minimum bending radius of all cables shall be ten (10) times the diameter of
the cable. Cable kinked or flattened shall not be used. Lead sleeves or duct splices shall
not be permitted.

Cables shall be installed parallel or perpendicular to the building lines.

No splices shall be made in any cable run except when approved and using Type 20D1
cast aluminum splice closure manufactured by Reliable Electric/Utility Products.
Transition from one cable to another shall be at an IDF, MDF or auxiliary frames using
BIX blocks.

Cable shall not be more than 300 cable ft. from the MDF (Main Distribution Frame), or
IDF (Intermediate Distribution Frame) from which it is served.
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In general, all wiring will be fully concealed in all facilities. All wiring will be run
through conduit raceway, surface raceway, cable tray or in ring run above suspended
ceilings. Refer to drawings for specific instructions.

Install cables in conduit raceways for the following applications:

L. From all telephone outlets up to the accessible ceiling. Methods utilized shall be
in the following order as available at each outlet location: via new or existing
recessed outlet box and conduit; via recessed outlet box with cable fished in
existing walls where possible; or via surface outlet box with surface raceway on
existing walls.

2. In conduit sleeves through floors. Conduit shall be stubbed 6 in. below the floor
slab and extended 6'-0" above the floor slab, unless noted otherwise.

3. In conduit sleeves through walls and fire and smoke partitions. Seal conduits
after installation of cables, cap spare sleeves.

Wire and cable not in conduit should be installed with cables supported at a maximum of
8 ft. centers with a multiple tie plate, Panduit Company MTP Series or approved equal.

Wire and cable shall not be supported from electrical conduits or mechanical piping.

All cables shall be installed in existing conduits where possible. In cases where local
Telephone Company cabling is to be removed the cable installation shall be coordinated
with the telephone company so as to minimize out of service time. (It may be necessary
for the Contractor to provide temporary telephone service as required by the Owner, in
order to meet this requirement.)

The Contractor shall furnish and install 3/4 in. plywood backboard, painted light gray,
where indicated on drawings.

The Contractor shall furnish and install nylon fish line in all empty conduits.

Wall outlets shall be mounted with centerline of box 18 in. above floor for desk
telephones and 58 in. above floor for wall telephones.

All equipment shall be properly mounted and anchored. All holes or voids caused by the
Contractor shall be patched.

Prior to installation, the successful bidder shall be responsible for the complete system
layout and configuration based upon meetings with the Owner's designated personnel and

the contract drawings. Requirements for this are specified below.

Remove all abandoned telephone cable.
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TELEPHONE SET QUANTITIES AND LOCATIONS

A.

Telephone stations are shown and located on the drawings included with these
specifications. Actual locations within designated rooms will be as directed by the
Owner during system installation.

POWER FAILURE TRANSFER CIRCUIT LOCATIONS

A.

B.

The following locations shall be served by power failure transfer circuits.

Each location listed shall be provided with one modular telephone jack for this use. This
jack will be in addition to any other outlet(s) installed in the same location. Provide label
on outlet faceplate "FOR EMERGENCY PHONE".

Provide a cable for each outlet location back to the MDF or IDF serving the area.
Ultimately, this outlet shall be connected to the telephone switch transfer ports.

For each location listed, provide one analog single-line telephone set for use when
telephone switch is in failure transfer mode.

PREMISE CABLE TERMINATIONS - AT OUTLETS

A.

B.

Premise cables shall be terminated at each telephone outlet.

The cable shall be terminated to the modular jack.

All faceplates shall be provided with permanent marking which shall correspond to the
associated punch down block label card and patch panel port number. Block labels and

port numbers shall be designated by the Contractor.

The Contractor shall provide a cable termination log book listing each room installed
with an outlet including its corresponding block label and port number designations.

PREMISE CABLE TERMINATIONS - AT EQUIPMENT BACKBOARDS

A.

B.

C.

All cables shall be terminated on BIX blocks mounted on the plywood backboards.
All punch down blocks are to have label cards with each pair labeled.

The Contractor shall attach all wiring to mounting boards to insure a secure and
organized installation.

"T-1" CARRIER CIRCUIT INSTALLATION

A.

Provide silicon diode or better lightning protectors designed to protect T-1 circuits. The
quantity of protectors should be adequate for the T-1 circuits installed.

The Contractor shall coordinate with the Telephone Company on the installation of their
equipment at each location. The Contractor shall provide a plywood backboard for
mounting Telephone Company equipment. Location and size of board as required by
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3.8

3.9

3.10

3.11

Telephone Company. Furnish isolated ground type duplex receptacles for Telephone
Company equipment. Receptacles shall be circuited to the nearest emergency system
panelboard if available. If emergency panelboards are not available, circuit to nearest
normal power panelboard and provide "lock-on" device for the circuit breaker.

CABLE TAGGING

A. Plastic tie-wrap cable tags shall be placed on all distribution cables including stub cables
and branch cables. Each tag shall be stamped to indicate the cable size, gauge, cable
number and number of first and last pair of each group of consecutive pairs which is in
the main cable, stub cable or branch cable to which the tag is attached. The number of
dead pairs, if any, shall also be designated.

SYSTEM GROUNDING

A. Provide a #6 bare grounding conductor from the telephone switch and each equipment
backboard to the main building service ground. Each gas tube protector shall also be
connected to ground with a #6 insulated copper conductor.

REMOVALS

A. This Contractor shall arrange for removal of the existing telephone system equipment and
associated cables.

SYSTEM CONFIGURATION AND LAYOUT
A. Meeting with the Owner:

1. To accurately design and program the manufacturer's system in accordance with
the specification, the layout, programming and training representative shall meet
with the owner's representative, with all communications documented, for the
Engineer's review. Meeting shall include, but be limited to, the following:

a. Introduction of all parties involved, determination of Owner's primary
contact.

b. Brief description of system as specified.

c. Samples and/or descriptive literature of telephone sets.

d. Review of schedule of layout, programming, cutover and training.

e. Review floor plans and/or actual site walk-through, including equipment

room. Identify each location with a cable number, include fax, modem,
and answering machines, where applicable. Locate loud bells, central
answering positions and PC for special applications (ACD, CDR,
Voicemail), where applicable. If assigning new extension numbers with
cable reuse, indicate old extension in programming for cross reference.

f. Review Telephone Company Service Provider service.
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g. Review system features such as system speed call, call park, dial
intercom, authorization codes, class of service and BARS routing, call
answering scenarios and call coverage.
h. Review number plan and dial plan structure, with considerations for
existing numbering plans and/or centrex.
2. Obtain directory of users with proper name spelling.
a. Identify/review night assignment.
b. Identify proper departments and/or cost centers for call accounting
reporting.
c. Review Automated Attendant and Voicemail, including configuration
and scripts, if applicable.
d. Discuss training issues.
B. Order Service:
1. The layout, programming and training representative shall act as the agent of the
Owner in dealings with the local, long distance telephone line supplier and/or T-1
provider, with all communications documented, for Owner's/Engineer's review if
required. The representative shall execute a minimum, but not limited to, the
following:
a. Identify hunt group and carrier.
b. Determine if RJ21x is sufficient, verify with service provider.
c. Identify signaling, CO switch type and T-1 channelization.
d. Coordinate order for any additional services.
C. Input and Program Custom Database:
1. System program database shall be unique and custom designed for this particular

TELEPHONE SYSTEM

application, based on the capabilities of the PBX and the specification herein.
The program shall include, but not be limited to, the following:

a.

Sets; according to the schedule, each set shall include last name, first
name (maximum 16 letters), abbreviated logically if needed, to provide
for a customer directory, a readable name display and call accounting
information. Compare to cable list and schedule. Format each set with
specific class of service, restriction(s) (access to 800, 900 calls, etc.),
along with speed call list.
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Trunks; identify and coordinate trunks with service provider for trunk
configuration, i.e.: input groups, hunt groups, private lines, night answer,
power failure units, etc.

BARS (Basic Automatic Route Selection); as determined by
conversations with service provider and owner, and as specified herein,
program database accordingly.

Security; as specified, and as capabilities of the system allow, program
security measures including anti-toll fraud, etc.

Program voicemail mailbox numbers, menu ID's, and type scripts for
easy recording.

Download database electronically into system hard drive locally off-
premise from owner's site, and test system prior to delivery. Database
shall have the ability to automatically and electronically provide custom
labels for each individual phone set and customized user guides for
training. Samples shall be submitted to Owner/Engineer in advance of
cutover for approval. System supplier shall maintain this database on
electronic media for owner's use for a disaster recovery program.

D. Customized Programming Manual:

1.

TELEPHONE SYSTEM

The system supplier shall provide to the Owner/Engineer for approval in advance
of cutover, a customized programming manual clearly identifying the project/job
name and number, Owner name, Engineer name and supplier name. Upon
signed approval by the Engineer, provide a minimum of two (2) copies to the
Owner; one to be left with the system, and one for the Owner's system
administrator. The manual shall also include, but not be limited to the following:

a.

Service provider information; any and all correspondence with local and
long distance telephone line suppliers, etc.

Inventory; list of equipment, including:
1) Trunks.
2) Analog sets.

3) Digital sets.

4) Voicemail and other applications
5) Custom equipment; including long coil cords, etc.
a) Trunk configuration; detailed breakdown of lines and

trunk configuration on the PBX, as well as those that are
not part of the system. Identification of RJ21x and all
services from service provider.
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b) System Configuration; count of ports, including:
6) T1 trunk(s).
7) Universal/analog trunk ports (specify as CO or DID).
8) Analog sets.
9) Digital sets.
a) Cable Extensions; list of cable runs by:
(D) Type of phone.
2) Name.
3) Extension #.

4 Peripherals (i.e.; loud bells).

10) Phantom Numbers; list and breakdown of directory numbers
(DN) on system.

11) Power Failure Transfer; detailed list by:

a) Route.

b) Trunk.

c) Name.

d) Extension #.
e) Cable #.

12) Call Pickup Group; summary breakdown of groups by:

a) Name.
b) Extension #.

13) Speed Call Lists; detailed list of all station speed dial number,

shown as:

a) Name.

b) Extension #.
c) Quantity.

14) Dial Group Intercom; list of all intercom groups by:

a) Name.
b) Extension #.

15) Directorys; list of user group by:

a) Extension #.
b) Intercom number.
] Voice/ring.
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d) Name.
e) Call forward to extension "x".

16) Program Information Sheets; complete details of telephone sets

features and functions, in two formats:
a) Switch mnemonics.
b) Customer readable format (English).

17) Night Answer; description of how it operates and what
extensions/device ring.

18) Program Data; all database loads of software, including but not
limited to the following:

a) Routes data block.

b) Trunks data block.

c) Customer data blocks.

d) Authorization codes.

e) T1 configurations, if applicable.
f) User names.

g) Flex feature codes.

19) BARS:; detail description of the basic automatic route selection,
in a customer readable format (English), by:
a) NXX (exchanges).

b) NPA (area codes).
c) SPN (special).

20) Security Access; detailed list of any/all options/application that
are security sensitive and any/all features activated or not
activated.

3.12 TRAINING
A. The layout, programming and training representative shall perform professional,

organized and controlled training sessions on the Owner's premises. These training
sessions shall be coordinated and scheduled with the Owner's representative, and
communicated to participating parties, and documented for the Engineer's review if
required. The trainer shall provide an adequate supply of customized user guides one (1)
for each user, plus fifteen (15) spares. These training sessions shall allow the
owner/users to operate the system and develop questions and/or problems which can be
satisfied during the next sessions. The system shall be functional during on-site training.
If the system is not operational, training shall be performed at the system supplier's
premise. The training sessions shall not exceed twenty-five users, and shall be a
minimum of one (1) hour in length for each function, including but not limited to the

following:

TELEPHONE SYSTEM
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1. User training; include features and functions of station apparatus (i.e.; analog and
digital sets).
2. Administration training; include expanded feature and functions of station
apparatus, if applicable.
3. Voicemail; include setting up mailboxes, leaving and retrieving messages, etc., if
applicable.
B. Presence at Cutover:
1. The layout, programming and training representative shall be present at cutover

to provide personal assistance to all users. If the users group at one location is
larger than 200 and/or the Owners campus is expansive, a help desk shall set up
with direct inward intercom connection to all users for assistance. The need of a
help desk shall be at the discretion of Engineer, with input from the layout,
programming and training representative. All issues and/or trouble with station
apparatus and/or system shall be documented and reported in writing with
resolution to Owner, with all communications documented, for Engineer's review
if required.

C. After Cutover Follow-Up:

L.

3.13  TESTING

The layout, programming and training representative shall be available for
additional user assistance, on either a personal basis or in the form of a help desk.
This need shall be at the discretion of Engineer, with input from the Owner/users.

A. All pairs in each cable shall be tested and certified as usable. This includes new and
existing reused cable (if applicable).

3.14  PROJECT CLOSEOUT/FINAL ACCEPTANCE

A. The project shall be considered complete and ready to be turned over to the Owner after
the completion of the following items:

L.

2.

TELEPHONE SYSTEM

Submission and approval of the certified test report.

Certification of the completion of training of all employees available during the
training period.

Submission of the Owner's operation and maintenance manual complete with all
cable and other instructions.

Submission and approval of the cable termination log book.

Submission of all written warranties.
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3.15 GUARANTEE

A. The entire system shall be guaranteed for a period of one (1) year from date of acceptance
as determined by the Engineer.

B. Upon final acceptance of the system, furnish a separate proposal giving fixed costs for
continuing the same level of service for the system for each of the next five (5) years
following the warranty year.

3.16 UNIT PRICES
A. Furnish Unit Prices for the items enumerated hereunder.

B. Any work not included under the Base Contract shall be performed in any quantity as
directed at the Unit Prices set forth below. Such work shall be performed upon request at
any time until final acceptance of all work under this contract. All such additional work
shall be performed in accordance with the terms and conditions of this contract. In the
event that the Owner shall direct the elimination of any work under this contract, the
Contractor shall credit to the Owner the cost of said eliminated work at the Unit Prices set
forth below.

C. The Unit Prices set forth hereunder shall include all materials required for the complete
installation and operation of each item.

D. The Contractor shall complete each column and submit with Bid Form.
Ilt\legn Description Pre-Cutover | Post Cutover
1. Two-Way Trunk Card (8 port)

2. Analog Line Card (16 port)

3. Digital Multi-Line Card (16 Port)

4. Digital Multi-Line Telephone

5. Digital Single Line Telephone

6. CAP Telephone

7. Analog Telephone

8. Pre-wired Telephone Outlet with 100 ft. of interior
premise cable (Installed)

9. 12 ft. long coiled handset cord

10. 25 ft. long coiled handset cord

END OF SECTION 273100
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SECTION 275113 — PUBLIC ADDRESS SYSTEM (PA)

PART 1 - GENERAL

1.1

1.2

GENERAL REQUIREMENTS

A.

The conditions of the General Contract (General, Supplementary, and Other Conditions) and the
General Requirements are hereby made a part of this Section.

All bids shall be based on the equipment as specified herein. The catalog numbers and model
designations are those of the CH2000IP Life Safety Communication Platform.

Contractors who want to submit alternate equipment shall provide the specifying authority with
the appropriate documentation at least 15 business days before bid opening. The submitted
documentation must provide a feature-by-feature comparison identifying how the proposed
equipment meets the operation and functionality of the system described in this specification. The
contractor shall provide adequate and complete submittal information beforethe bid date.
Submittal documentation shall include but is not limited to, specification sheets, working
drawings, shop drawings, and system demonstrations. The alternate supplier-contractor must also
provide a list of six installations identical to the system proposed.

Final approval of the alternate system shall be determined at the time of job completion. Failure
to provide the "precise functional equivalent" shall result in the removal of the alternate system at
the contractor’s expense.

The contractor for this work shall be held to have read all bidding requirements, the general
requirements of Division 1 and contract proposal forms and complete the execution of this work.
The contractor shall be bound by all conditions and requirements therein.

The contractor shall be responsible for providing a complete functional system including all
necessary components whether included in this specification or not.

In preparing the bid, the contractor should consider that no claim will be made against the owner
for any costs incurred by the contractor for any equipment demonstrations that the owner
requests.

SCOPE OF WORK

A.

Furnish and install all equipment, accessories, and materials per these specifications and drawings
to provide a complete and operating school communications system including, but not limited to:

1. Administrative Console with a color touchscreen display and intuitive GUIL.

2. An Administrative Display Application able to receive call-ins and establish two-way
audio communication between call-signaling audio endpoints. Capable of calling and
receiving calls from other network-connected administrative consoles, consisting of a
map-based GUI (Graphical User Interface) and capable of running on a 22” (or larger)
LCD touchscreen computer.

3. Call initiation switches capable of placing normal and emergency calls.
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4, Built-in calendar with configurable time zone (including Daylight Saving Time),
unlimited events and supporting a minimum of 80 schedules.
5. IP-based system software with LAN/WAN access for Voice over IP (VoIP)
communications and remote management.
6. Public Switched Telephone Network (PSTN) or VOIP switch can be connected to the

system via an inbound SIP Trunk.

1.3 SUBMITTALS

A.

B.

Specification sheets on all items including cable types.

Shop drawings that detail the integrated electronic communications network system.

Wiring diagrams showing typical connections for all equipment.

Numbered Certificate of Completion for installation, programming, and service training, which

identifies the installing technician(s) as having successfully completed the technical training
course(s) provided by the system manufacturer.

1.4 QUALITY ASSURANCE

A.

All items of equipment shall be designed by the manufacturer to function as a complete system
and shall be accompanied by the manufacturer's complete service notes and drawings detailing all
interconnections.

The contractor shall be an established communications and electronics contractor who currently
maintains and for at least fifteen years has had a locally run and operated business. The contractor
shall be a duly authorized distributor of the equipment supplied with full manufacturer's warranty
privileges.

The contractor shall show satisfactory evidence, upon request, that he or she maintains a fully
equipped service organization that can furnish adequate inspection and service to the system.

The contractor shall maintain at his or her facility the necessary spare parts in the proper
proportion as recommended by the manufacturer to maintain and service the equipment being
supplied. Upon request, the contractor shall show satisfactory evidence that he or she maintains a
fully equipped service organization.

1.5 SINGLE SOURCE RESPONSIBILITY

A.

Except where specifically noted otherwise, all PA equipment supplied shall be the standard
product of a single manufacturer of known reputation and with a minimum of 10 years’
experience in the industry. The supplying contractor shall have attended the manufacturer's
installation and service school. A certificate of this training shall be provided with the contractor's
submittal.

PUBLIC ADDRESS SYSTEM (PA) 275113 -2



CSArch Newburgh Enlarged Central School District
108-2303 CTE Building

1.6

1.7

1.8

1.9

1.10

SAFETY/COMPLIANCE TESTING

A. The mains-powered communications system shall bear the label of a Nationally Recognized
Testing Laboratory (NRTL), such as TUV or UL, and shall be listed by their re-examination
service. All work must be completed in accordance with all applicable electrical codes under the
direction of a qualified and factory-approved distributor with the owner's approval.

B. The system is to be designed and configured for ease of service and repair.

IN-SERVICE TRAINING

A. The contractor shall provide at least eight (8) hours of in-service training with this system. These
sessions shall be broken into up to four (4) segments that facilitate the training of individuals in
the operation of this system. Operator manuals and user guides shall be provided at the time of
this training.

WIRING

A. System wiring and equipment installation shall be in accordance with good engineering practices
as established by the EIA and the NEC/CSA. Wiring shall meet all local electrical codes. All
wiring shall be tested and verified to meet the requirements.

B. All communication system wiring shall be labelled at both ends of the cable. All labelling shall be
based on the designators indicated in the architectural graphics package.

PROTECTION

A. The contractor shall provide all necessary transient protection on the AC power feed and all port
lines leaving or entering the building.

B. The contractor shall note in the system drawings the type and location of these protection devices
and all wiring information. Such devices are not to be installed above the ceiling.

SERVICE AND MAINTENANCE

A. The contractor shall provide a one-year equipment hardware warranty for the installed system
against defects in material and workmanship. All materials subject to warranty repair/replacement
shall be provided at no expense to the owner during normal working hours. The warranty period
shall begin on the date of acceptance by the owner/engineer.

B. The contractor shall, at the owner's request, make available a maintenance contract offering
continuing factory-authorized service of this system after the initial warranty period.

C. The system manufacturer shall maintain engineering and service departments that are capable of
rendering advice regarding the installation and final adjustment of the system.

USER ROLES AND ACCESS
A. The system shall include the ability to configure user roles and access for permission-based
functionality.
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1.12 DATA AND COMMUNICATION ENCRYPTION

A. The system shall include a minimum of AES-128 encryption for communications and data
transfers.

1.13  QUALIFICATIONS

A. The equipment furnished and major work described herein must be provided and performed by an
established audio contracting firm, which must document its ability to execute the contract in a
timely, competent, and acceptable manner. All bids must contain proof that the proposed firm:

L. Has been in the business of this specific type of work (school inter-communications and
clock systems) for at least 15 continuous years.

2. Operates from an office within 20 miles of Newburgh Enlarged Central School District,
and is equipped with a dedicated repair shop.

3. Is not a private residence. Parties who operate from private residences will not be
considered qualified as prospective bidders for this project.

4. Has satisfactorily performed intercommunication and clock system work of the type
specified herein, at a minimum of 10 similar projects.

5. Operates from an office that is fully equipped with test equipment, spare parts, a
dedicated service and repair facility and service vehicles to render proper service. The
Engineer/Owner reserves the right to inspect Bidder's facilities to verify these criteria.

6. Has a factory-trained service department on call 24 hours a day, 365 days a year, to
service the specified product.

7. Is capable of being bonded to ensure the owner of performance and satisfactory service
during the guarantee period.

B. The authorized PA vendor for the Newburgh Enlarged Central School District is:
Dutchess Tel-Audio, Inc.
10 Steele Road, New Windsor, NY 12553
Tel: (845) 462-1700
Email: info@dutchesstelaudio.com

PART 2 - EQUIPMENT SPECIFICATION

2.1 MANUFACTURERS

A. Subject to compliance with requirements specifications, provide the following system:
1. CH2000IP manufactured by CareHawk Inc.
B. This specification is intended to establish a standard of quality, function, and features.It is the

bidder's responsibility to ensure that the proposed product meets or exceeds every standard
outlined in these specifications.
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C. The functions and features specified are vital to the operation of this facility; therefore, inclusion
in the list of acceptable manufacturers does not release the contractor from strict compliance with
this specification's requirements.

2.2 EQUIPMENT
A. SYSTEM EQUIPMENT
1. CH2000IP Life Safety Communication Platform Server.
Intel IS5 or higher processor.
99 simultaneous tasks capable of 200 call-ins in the queue.

a
b.

c. Linux OS
d CH2000IP software.

2. PoE+ Switch(es).
3. GW2WIP1/GW2WIP2 SIP Enabled POE Gateway.
4. Program Sources:
a. External audio source interfaced through a 3.5mm connection.
5. Administrative Equipment:
a. Spotlight Administrative Display Application with map-based user interface
b. ADMIN7 Administrative Console
6. Optional Equipment:
a. CLKMSL10(D) Messaging display POE
b. CLKMSL10(D)-SPK Messaging display with SIP speakerPOE+
c. CLKMSL22A Messaging display (12V, 35W)
d. DAF100-25/70 100-Watt remote Class D amplifier 25V or 70V (For use with
GW2WIP1/GW2WIP2)
e. DAF300-25/70 300-Watt remote Class D amplifier 25V or 70V (For use with
GW2WIP1/GW2WIP2)
f. VCall+ Mobile application
g. AS-3B-LWE Alert Station
h. CS2-C(-FR), CS2-CE(-FR), CS55, CS-D30-IP Call Stations
1. GPIO-8I-80 Integration Hub (General Purpose Inputs and Outputs)

23 COMPONENTS AND DESCRIPTIONS

A. The system must support analog speakers with IP-based cable infrastructure.
B. Central Equipment:
1. The system shall have a maximum of 256 SIP audio endpoints and 16 administrative
devices.
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The system shall be capable of expanding capacity using additional systems.

The software shall be upgraded via web interface. After rebooting the system, the
software upgrade is complete. The system shall allow for a manual revert to the previous
working software.

The system shall facilitate the playing of pre-recorded audio files.

The system shall facilitate the live recording, naming, and storage of user-generated
audio files.

The built-in calendar shall facilitate automatic control of class changesand other events.
The system shall be capable of retrieving (“pulling”) calendars from other connected
systems as well as sending (“pushing”) a calendar or day schedule from one or more
designated systems to a single or multiple connected systems (Mass Calendar Update).
The system shall be capable of displaying active calendars from connected systems.
Network Time Synchronization. The system shall be capable of synchronizing the time
with a Network Time Server running NTP via the school’s LAN network. Systems that

cannot provide Network Time Synchronization will not be deemed equivalent.

The system shall have user management with configurable permission-based roles and
access to system functionality.

C. Spotlight Administrative Display Application:

1.

2.

The system shall show the time of day and date.
The system shall display a facility map(s)/floorplan(s).
The system shall include a tool to create and update facility maps.

The system shall highlight, with distinct colors, system communications on the map
including intercom, paging, tones, and music distribution.

The system shall have the ability to provide Lockdown Acknowledgement per endpoint.
This is to be highlighted on the map as the endpoints report back to the system as secure.

The system will use a GUI to activate intercoms, security alerts, zone pages, external
functions, select program sources, and distribute or cancel the source to any or all

endpoints or zones.

The system shall allow for the generation of user-created zones and dynamic zone
creation.

The system shall display call-in extensions/room numbers and the call-in priority of calls
placed.

The system shall allow for the management of users, roles, and permissions.
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The system shall allow for the management of user-defined tones and preannounce tones.

The system shall facilitate the distribution of configurable email alerts based on triggered
tones/events.

The system shall be accessible on supported browser-based devices connected to the local
network.

The system shall enable bi-directional communication with system audio endpoints,
Spotlight, and Administrative Consoles.

D. ADMIN7 Administrative Console:

1. The console shall clearly distinguish between normal and emergency call-ins.

2. The console shall use a priority-based call-in display queue, where critical call-ins are
placed at the top of the call queue.

3. The console shall allow the user to select call-ins out of queue order.

4, The console shall display active critical alert badges such as Lockdown.

5. The console shall facilitate quick access to color-coded emergency tones and alerts,
including Lockdown and All Clear.

6. The console shall facilitate two-way intercom calls, phone-to-phone calls, paging to
zones, tones to zones, and music distribution to zones.

7. The console shall display its I[P address and other system information and connectivity
status.

8. The console shall include a minimum display size of 7 with a color touch-screen
display.

9. The console shall not require the use of phone codes for the operation of daily or
emergency communications.

E. Spotlight Calendar:

1. The system shall include a browser-based Calendar interface.

2. The calendar shall have unlimited events that may be programmed into any of the
unlimited day schedules.

3. The schedules shall be calendar-based and allow for programming years in advance.

4. The calendar shall facilitate on-the-fly day schedule changes in a calendar-based
interface.

5. The calendar shall facilitate the use of exclusion dates for holidays and other special

circumstances.
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6. The calendar interface shall have options for import, export, and schedule editing.
7. Users shall have configurable role-based access to Calendar with all scheduling
functions.
F. External Phones:
1. External phones shall be integrated with the system through an inbound SIP trunk.

G. Call Stations:

1. Call Stations shall be CareHawk Model:

a. CS55 Rocker Style Call-in Switch

b. CS2-C Push button Call-In Switch

c. CS2-CE Push button Call-in/Emergency switch

d. CS-D30-IP Silicone Button Call-in switch

2. Shall be capable of Normal and Emergency Calls.
3. The system must have Emergency Call escalation.

a. If the emergency call is unanswered by the designated extension and the
emergency call escalation is programmed, the emergency call shall be forwarded
to all the other administrative extensions. Systems that do not provide Emergency
call escalation will not be considered equal.

4. The stations shall be able to provide Lockdown Acknowledgement.

a. This shall be provided through the pressing of any button on the station following
the initiation of a Lockdown.

b. After acknowledgement, the buttons revert to the default functionality.

H. Alert Stations
1. Alert stations shall be CareHawk Model:

a. AS-3B-LWE.

2. Alert stations shall be capable of triggering a Lockdown, Weather/Tornado or Evacuate

critical tones.

3. Alert stations shall include a minimum of two software-programmable buttons.
L VCall+
1. The mobile application will initiate normal and emergency call-ins to Spotlight and
ADMINT7 consoles from the selectable classroom endpoints.
2. Call-ins initiated by the mobile application will be displayed on the Spotlight and
ADMINT7 consoles as VCall+ triggered (with mobile device callback number if
configured).
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3. This system shall not provide direct audio communication to the mobile application.

4. The system shall initiate Lockdown and up to 10 custom tones from the mobile
application.

5. The mobile application will initiate Lockdown Acknowledgement from the selectable
classroom endpoints.

6. The system shall allow for the configuration of users, roles and permissions based on
login credentials.

7. The mobile application will indicate any active alerts through a graphical display and
vibration.

J. GPIO-8I-80 Integration Hub

1. The system shall include 8 contact closure inputs and 8 relay outputs.

2. The system shall allow for a combined 16 contact closure inputs and 16 relay outputs(2 x
GPIO-8I-8).

3. The GPIO-8I-80 Hub shall be powered by POE or an optional external 12V power
supply.

4. The GPIO-8I-80 Hub shall support LLMNR addressing.

5. The GPIO-81-80 Hub shall include runtime communication with AES-128 encryption.

6. The GPIO-8I-80 Hub shall allow for remote browser-based firmware updates.

7. The GPIO-81-80 Hub shall allow for supervision and firmware fatal error reporting and
logging.

8. The GPIO-8I-80 Hub shall allow additional criteria configuration for event processing.

24 SYSTEM PARAMETERS

A. The communication system shall provide an IP-based communication network between
administrative areas and indoor and outdoor locations throughout the facility over VLANS.

B. The system shall provide integrated criteria-based contact closure inputs and relay outputs for
communication with third-party systems. Systems that do not contain event-processing
communication ports shall not be considered.

C. The system shall provide no less than the following features and functions:

1.

IP Based communication between the SS32IP, Spotlight, and ADMIN7 Consoles. Each
SS32IP port shall be capable of supporting 32 Watts, 3 Call in buttons, and duplex
communication.
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2. Paging only speaker locations such as hallways or common areas shall be homerun to the
SS32IP or to a Class D amplifier integrated with the SS32IP.
3. System amplifiers shall be Class D only.
4. ADMINT7 IP Administrative Console.
5. Spotlight Administrative Display.
6. Classroom and hallway locations needing visual displays shall use CLKMSL10(D)-

(SPK) messaging displays. The SPK version shall support a 4” 4-watt speaker and
microphone with echo suppression. Use of a remote call switch shall be supported
(applicable to -SPK versions only). 10-inch LCDs shall show visual graphics for
emergency and non-emergency events. Four integrated RGB multicolor strobe LEDsper
display shall be available to enhance any visual alert.

7. Communal areas (Cafeterias/Gymnasiums) needing visual displays shall use
CLKMSL22A messaging displays. The display shall support 15W(@4ohms) or W
(@8ohms) external speakers with the internal amplifier. This unit shall provide AGC
based on ambient audio levels. The unit shall provide a line out for use with external
amplifiers and a configurable dry contact closure.

The Emergency Page All-Call function shall have the highest system priority that will suspend
security alert audio for additional announcements.

1. Systems that do not treat Emergency Page All-Call page with the highest priority shall
not be deemed as equal.

There shall be at least 100 user tone slots available for pre-recorded tones/announcements. Any of
these can be dedicated Emergency Alarm Tones. Each shall be accessed from the Spotlight
Administrative Display, ADMIN7 console, or any authorized PBX. Systems using external alarm
generators or having less than 100pre-recorded tones/announcements shall not be acceptable.

The system shall provide for three-, four-, five-, or six-digit architectural room numbers with
description.

There shall be an automatic level control for return speech during amplified voice
communications.

Each room's loudspeaker shall be assigned to any single, any combination, or all of 64 multi-
purpose zones per facility. Systems with less than 64 multi-purpose zones shall not be acceptable.

There shall be unlimited Time-Signaling Schedules with unlimited user-programmed events per
facility. Each event shall trigger one of the user-selected tones or program sources. It shall be
possible to assign each schedule to a day in an unlimited calendar or to manually change
schedules from the Spotlight Administrative Display. Systems that do not provide unlimited time-
signaling schedules or a choice of 100-time tones and external audio shall not be acceptable.
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J. There shall be a zone-page/all-page feature that is accessible by Spotlight Administrative Display,
ADMINT7 console, and authorized PBX:
1. There shall be a preannounce tone signal at any loudspeaker selected for voice paging.
K. There shall be a voice intercom feature that is accessible by Spotlight Administrative Display,

ADMINY7 console and authorized PBX.

1. There shall be a privacy tone every 15 seconds to signal that any loudspeaker selected for
amplified-voice intercom is active.

2. There shall be a preannounce tone signal at any loudspeaker selected for voice intercom
communication.

3. Privacy and pre-announce tone signals shall be capable of being disabled during system
initialization.

L. Each Classroom call station shall support two call-in types, as follows:

I. Normal.

2. Emergency.

3. Emergency Call-ins from Classroom Call Switch Stations shall jump to the top of the

call-in queue and alert the Spotlight Administrative Display via a distinctive ring and the
map location flashing red. If the Spotlight Administrative Display is busy, the user shall
be alerted via a tone. Systems which interrupt calls shall not be acceptable.

4. Normal calls shall be logged into a queue for the designated Spotlight Administrative
Display.
5. Each queue shall first be sorted by call priority (emergency calls, and then normal calls).

Calls are sorted within each priority level on a first-in, first-out basis. When a call is
answered, it shall automatically be removed from the queue. Systems that do not sort
calls according to priority and order received shall not be acceptable.

6. It shall be possible to answer any incoming call simply by clicking the map location
while it is ringing. It shall not be necessary to hit any buttons to answer a call unless the

call has dropped into the queue.

M. Spotlight Administrative Display:

1. Incoming calls can be directed to the desired administrative console via call groups.

2. The display shall, by default, show the time of day, day of the week, the current time, and
the locations of all stations calling with the call-in status of each station (normal or
emergency).

3. When dialing from Spotlight, the console shall indicate the room number being dialed.
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The display shall provide user-friendly menu selections to assist the operator when
paging and distributing program material. Systems that require the operator to memorize
long lists of operating symbols or control codes shall not be acceptable.

Program selection and its distribution or cancellation shall be accomplished from a
designated Spotlight Administrative Displaywith the assistance of the menu display
system. Distribution and cancellation shall be to any one or combination of speakers, any
zone(s), or all zones. It shall be possible to provide multiple program channels at the
same time.

It shall be possible, via a Spotlight Administrative Display, to manually initiate any of
100 tones. The tones shall be separate and distinct.

Each Spotlight Administrative Display shall maintain a unique queue of all stations
calling that phone.

Provide the ability to mass update calendars across multiple servers including IP and
Analog based systems.

Provide the system status of the various IP and analog-based systems.

Provide custom configurable instant access buttons to initiate alerts.

N. System programming shall be from the CH2000IP browser-based interface. All system
programming data shall be stored in nonvolatile memory.

1.

Diagnostics shall be built into the system and be accessible via a web browser and only
by authorized personnel. Diagnostics shall show all activity with a 30-day log of all
events. Logs shall be exportable for in-depth system analysis. Systems that do not
provide a summary of the activity shall not be deemed equal.

All programming and data access shall be through an Ethernet connection. Systems that
do not have a built-in Ethernet port shall not be deemed equal.

0. IP Endpoint Supervision:

1.

The system shall include supervision of IP endpoints including:

GW2WIP1/GW2WIP2 Gateways

CLKMSL Messaging Displays

GPIO-8I-80 Integration Hubs

ADMIN7Administrative Consoles

Spotlight Administrative Display

The system shall attempt automatic active recovery of IP endpoints should a malfunction
Or error OCCur.

oo os

The system shall include the ability to alert end users via software and/or automated
emails if an IP endpoint is offline.
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Each IP system shall be capable of integrating with a minimum of 20 existing analog systems
from the same manufacturer. IP system shall be capable of detecting the online status of each
analog system, receiving call-ins from, and initiating all audio activity types to (intercom, page,
emergency page, tone, emergency tone and music distribution) each connected analog system. IP
system shall be capable of global page and tone operations encompassing all endpoints on the IP
system and all endpoints on all connected analog systems.

1. Functionality includes:

a. ADMIN7 administrative consoles can be contacted anywhere in the multisystem
network (IP-based systems)

b. Intercom to any IP-controlled endpoint (analog endpoints are controlled through
a connected IP system)

c. Initiate critical alerts (i.e. Lockdown, Weather, Evacuate, etc.) on multiple
systems automatically based on a configuredgrouping.

d. Initiate Global Page, Zone Page, Emergency Page, and Music distribution across

the multisystem network.
Software License:
1. All software shall be perpetual with no recurring license fees for any of the equipment

provided, central equipment or endpoint devices, or for any of the future expansion
equipment.

2.5 PERIPHERY EQUIPMENT & DEVICES

A.

Standard constant voltage speakers for paging in hallways, communal areas, and outside paging.
Groups of speakers are connected via the SS32IP. These speakers do not support
intercom/talkback communication, only one-way paging.

Standard constant voltage speakers for intercom/talkback communication in classrooms and other
areas requiring intercom with talkback. Groups of speakers are connected via the SS321P.

1. Ceiling speakers shall be an 8-inch seamless cone type, with an additional cone mounted
in the apex of the large cone to extend the high frequency response. The ceramic magnet
shall weigh at least 10 ounces. The normal wattage rating shall be 15 watts with a
program rating of 25 watts. The loudspeaker shall be equipped with a universal matching
transformer suitable for use on a 25-volt or a 70-volt output line with taps at 4, '5, 1, 2,
or 5 watts.

a. The flush speaker baffle shall be 12-7/8 inches in diameter, and the circular
design shall match the surrounding motif. It shall be constructed of 22 gauge
cold-rolled steel and finished in solid white. The surface shall be coated with a
baked on powdered epoxy that is highly resists to scratches and other surface
blemishes. It shall be pre-drilled to accept an 8” loudspeaker. The baffle weight
shall not exceed 20 ounces.

b. The speaker support truss shall be constructed of 28 gauge or heavier hot dipped
non-corrosive cold rolled steel. It shall be punched to accept 8 speaker grilles if
9-1/8”, 11-1/4” or 12-1/2” in diameter. The truss shall provide attachment for 9-
1/8” square enclosure. The truss shall have integral slots to accommodate torsion
spring type baffles. Length of truss shall be 23-1/2” size to fit standard 24” tile
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suspension grids. The speaker support truss shall have convenient holes for
support wires where required for safety. The weight of the truss shall be a slight
as 15 ounces with breakdown strength of over 100 pounds when suspended as in
a typical T-Bar suspended ceiling.

c. The metal protective enclosure shall have four 8-32 J-Clips installed in the
mounting flange. The enclosures shall have 4 combination knock-outs 12" — 34"
(13mm -19mm) spaced 90° apart and shall be of one piece construction. Interior
of enclosure shall be undercoated to prevent mechanical and acoustical
resonances. Enclosure shall be finished in textured epoxy.

Wall speakers shall be an 8-inch seamless cone type, with an additional cone mounted in
the apex of the large cone to extend the high frequency response. The ceramic magnet
shall weigh at least 10 ounces. The normal wattage rating shall be 15 watts with a
program rating of 25 watts. The loudspeaker shall be equipped with a universal matching
transformer suitable for use on a 25-volt or a 70-volt output line with taps at Y4, 14, 1, 2,
or 5 watts.

a. The speaker baffle shall be fabricated of %2 inch particle board, 60 pound density,
overlaid with a % inch photo etched, walnut grained finish. The faceplate shall
slope at an angle of 15degrees with the assembly measuring be 10-12 inches
high, 13-1/2 inches wide and 6-5/8 inches deep at the top and 4 inches deep at the
bottom. It shall have a volume of 594 cubic inches. The assembly shall weigh 6
pounds, 4-1/2 ounces.

Horns shall have a continuous power rating of 15 watts. The frequency range shall be
400Hz to 14,000Hz. The trumpet shall have a screwdriver adjustable switch that can be
set externally to select 15, 7.5, 3.8, 2, 1 watts on a 70 volt line or 15, 7.8, 1.8, .94, .48
watts on a 25 volt line. Available impedances shall be 5000, 2500, 1300, 666, 333, 89
and 450hms. The sound pressure level shall be 116dB at 3.3feet on axis with 15 watts
input. Sound dispersion shall be 115 degrees (-6dB, 1000Hz), 70 degrees (-6dB,
2000Hz) and 40 degrees (-6dB, 4000Hz) octave band.

a. The trumpet shall be 7-7/8 inches wide, 8-3/4 inches high and 9-5/16 inches
deep. The finish shall be beige baked epoxy. External connections shall be to
screw terminals. The terminal housing and transparent cover shall function
together as a cable strain relief. The trumpet shall be provided with a three way
adjustable mounting bracket. The assembly weight shall not exceed 4 pounds.

b. Horns should be shockproof and weatherproof.

Call-Station shall be a momentary normally open call-in button that provides a method to initiate
a normal call-in or an emergency call-in. Call-Station shall consist of a rocker type push button
mounted to a brushed stainless steel plate for durability.

VCall+ Software shall provide the customer with the ability to place normal or emergency calls to
the administrator via the classroom PC and answer via the classroom speaker. The software must
provide redundancy to the traditional wired call points and an easy to use one click interface.

A CareHawk model ADMIN7 IP Administrative Console(s) shall be furnished and installed to
initiate intercom calls to the classroom, play tones to zones, perform and respond to emergency
communications. The ADMIN7 IP shall be the control center for communications, paging,
program distribution, and signaling. The ADMIN?7 IP shall feature (but not limited to):
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Priority-based call queue.

Two-way intercom to the classroom.

Broadcast pages or tones to zones.

HD audio on speakerphone and handset.

7-inch capacitive touchscreen display.

Built-in Bluetooth for connecting Bluetooth headset or use the wired headset/mic jack.
Dual Gigabit ports.

Integrated PoE.

Stand with two adjustable angles of 40 and 50 degrees.

A e A e

PART 3 - EXECUTION

3.1

32

3.3

EXAMINATION

A. Examine conditions with the installer present for compliance with requirements and other
conditions affecting the performance of the Integrated Telecommunications/Time/Audio/Media
System.

B. Do not proceed until unsatisfactory conditions have been corrected.

INSTALLATION

A. Installation shall conform to local electrical requirements and be sized and installed in accordance

with the manufacturer’s approved shop drawings.

B. Low-voltage wiring may be run exposed above ceiling areas where easily accessible but must be
installed and supported in compliance with current codes and standards.

C. All Administrative Consoles shall be desk- or counter-mounted.
1. Verify the exact location with the Architect.
D. System Configuration:
1. All configuration parameters need to be gathered from the facility administration for the

system configuration.
GROUNDING

A. Provide equipment grounding connections for Integrated
Telecommunications/Time/Audio/Media System as indicated. Tighten connections to comply
with tightening torques specified in UL Standard 486A to ensure permanent and effective
grounds.

B. Ground equipment, conductor, and cable shields to eliminate shock hazards and to minimize to
the greatest extent possible, ground loops, common mode returns, noise pickup, cross talk, and
other impairments.

C. Provide all necessary transient protection on the AC power feed and all audio lines leaving or
entering the building.
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Note in the drawing the type and locations of these protection devices as well as all wiring
information.

Furnish and install a dedicated, isolated earth ground from the central equipment rack and bond to
the incoming electrical service ground bus bar.

PART 4 - EXECUTION

4.1 DIVISION OF WORK

A.

While all work included under this specification is the complete responsibility of the contractor,
the following division of actual work listed shall occur.

1. The conduit, outlets, terminal cabinets, etc., which form part of the rough-in work shall
be furnished and installed completely by the electrical contractor. The balance of the
system, including installation of speakers and equipment, making all connections, etc.,
shall be performed by the manufacturer's authorized representative. The entire
responsibility of the system, its operation, function, testing, and complete maintenance
for one year after final acceptance of the project by the owner shall also be the
responsibility of the manufacturer's authorized representative.

4.2 EQUIPMENT MANUFACTURER'S REPRESENTATIVE

A.

All work described herein to be done by the manufacturer's authorized representative shall be
provided by a documented factory-authorized representative of the basic line of equipment to be
used.

The manufacturer's representative shall provide a letter with submittals from the manufacturer of
all major equipment stating that the manufacturer's representative is an authorized distributor.
This letter shall also state that the manufacturer guarantees service performance for the life of the
equipment and that there will always be an authorized distributor assigned to service the area in
which the system has been installed.

The contractor shall furnish a letter from the manufacturer of the equipment that certifies that the
equipment has been installed according to factory-intended practices, that all the components
used in the system are compatible, and that all new portions of the systems are operating
satisfactorily.

43 INSTALLATION

A.

Plug disconnect: All major equipment components shall be fully pluggable using multi-pin
receptacles and matching plugs to provide ease of maintenance and service.

Protection of cables: Cables within terminal cabinets, equipment racks, etc.

Cable identification: Cable conductors shall be color-coded, and each cable shall be individually
identified. Each cable identification shall have a unique number located about 1 1/2" from the
cable connections at both ends. Numbers shall be approximately 1/4" in height. These unique

numbers shall appear on the As-Built Drawings.

Instructions: Provide complete "in service" instructions of system operation to school personnel.
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4.4 DOCUMENTATION

A. Provide the following directly to the Supervisor of Technology Service:
1. A printed copy of all field programming for all system components
2. One copy of all diagnostic software with a copy of field program for each unit
3. One copy of all service manuals, parts list, and internal wiring diagrams of each system
component
4. One copy of all field wiring runs, location, and end designation of the system
END OF SECTION 275113
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SECTION 275313 CLOCK SYSTEMS
PART 1 GENERAL
1.1 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

B. Include FCC registrations and any other fees and licenses for not less than 10 years.

1.2 SECTION INCLUDES

A. Clock system requirements.

B. Wireless clock systems and associated components:
I. Master clock unit.
2. Wireless secondary indicating clocks.

C. Accessories.

1.3 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices current edition.
B. NECA 1 - Standard for Good Workmanship in Electrical Construction 2015.

C. NFPA 70 - National Electrical Code Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the placement of clocks with potential conflicts and/or view
obstructions installed under other sections or by others.

2. Coordinate the work with other installers to provide power for clocks and
equipment atrequired locations.

3. Notify Architect of any conflicts with or deviations from Contract Documents.
Obtain direction before proceeding with work.

1.5 SUBMITTALS
A. Product Data: Provide manufacturer's standard catalog pages and data sheets for each

system component. Include ratings, configurations, standard wiring diagrams,
dimensions, finishes, service condition requirements, and installed features.
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Maintenance contracts, if applicable.
Operation and Maintenance Data: Include detailed information on system operation,
equipment programming and setup, replacement parts, and recommended maintenance

procedures and intervals.

1. Include contact information for entity that will be providing contract maintenance
and trouble call-back service.

a. Dutchess Tel-Audio, Inc. 10 Steele Rd. New Windsor, NY (845) 462-
1700.

Warranty: Submit sample of manufacturer's warranty and documentation of final
executed warranty completed in Owner's name and registered with manufacturer.

Project Record Documents: Record actual locations of system components and installed
wiring arrangements and routing.

Software: One copy of software, if applicable.

1.6 QUALITY ASSURANCE

A.

E.

Comply with the following:
1. NFPA 70.

Maintain at the project site a copy of each referenced document that prescribes execution
requirements.

Manufacturer Qualifications: Company specializing in manufacturing the products
specified in this section with minimum three years documented experience.

Installer Qualifications: Company with minimum three years documented experience
with similar clock systems and providing contract maintenance service as a regular part
of their business; manufacturer's authorized installer.

1. Contract maintenance office located within 25 miles of project site.

Products: Listed, classified, and labeled as suitable for the purpose intended.

1.7 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's
instructions.

Store products in manufacturer's unopened packaging, keep dry and protect from damage
until ready for installation.
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1.8 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and
after installation.

1.9 WARRANTY

A. Provide minimum one year manufacturer warranty covering repair or replacement due to
defective materials or workmanship.

PART 2 PRODUCTS
2.1 CLOCK SYSTEM REQUIREMENTS

A. Provide new wireless clock system consisting of all required equipment, battery powered
clocks, transmitter(s), hardware, accessories, software, system programming, etc. as
necessary for a complete operating wireless system that provides the functional intent
indicated.

B. Interface with Other Systems:

1. Provide products compatible with other systems requiring interface with clock
system, if required.

C. Electromagnetic Interference/Radio Frequency Interference (EMI/RFT) Limits: Comply
with FCC requirements of 47 CFR 15, for Class B, consumer application.

2.2 WIRELESS CLOCK SYSTEMS

A. Manufacturers:
1. Wireless Clock System:
a. Primex 72MHz OneVue™ Sync Wireless Clock System
https://www.primexinc.com/en/
1) Broadcast at 72 MHz/FCC-licensed frequency.
2) Compatible with existing Newburgh ECSD district wide 72mhz
FCC license.
b. Acceptable product, approved as equal.
2. Products other than basis of design are subject to compliance with specified

requirements and prior approval of Engineer.

3. Source Limitations: Furnish system components and accessories produced by a
single manufacturer and obtained from a single supplier.
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B. Master Clock Unit:

Description: Microprocessor-based controller and associated accessories for
maintaining time reference and correcting connected wireless secondary
indicating clocks.

a. Product(s):
1) Primex, Sync OneVue Transmitter 1 Watt with NTP capability
(with GPS)
2) Primex, Sync Transmitter Accessory Pack - Transmitter Rack

and UPS.

Acceptable Time Reference Source(s): Based on Network Time Protocol (NTP)
server time data obtained via local area network (LAN).

a. Optional GPS antenna time source.

Wireless Time Correction Signal Transmitter/Antenna: Compatible with wireless
secondary clocks.

Master Clock and Repeater Placement:
a. Installation location to be reviewed by manufacture.
1) Prior to installation, Primex to confirm the proper location of the

transmitter and repeater to ensure facility wide time correction
signal coverage.

Features:

a. Battery backup for timekeeping and settings; rated for 10 years.

b. Supports security access control for system programming functions.
c. Supports remote interface via web browser or software.

d. Supports automatic daylight savings time adjustment.

C. Analog Wireless Secondary Indicating Clocks:

1.

CLOCK SYSTEMS

Power Source: Two (2) D cell batteries, to be included.

Time Reference Source: Synchronized with master clock unit wireless time
correction signal.

Clock Movements: Microprocessor-controlled.

275313 -4



CSArch Newburgh Enlarged Central School District
108-2303 CTE Building
4. Clock Face:
a. Shape: Round.
b. Size: 12inch and 16inch nominal.
c. Color: White face with black numerals and markings, unless otherwise
indicated or approved by Architect.
d. Hands: For indicating hour, minute, and second.
5. Clock Crystal/Lens: Shatter-resistant plastic.
6. Case Material/Color/Finish: Black.
7. Mounting:
a. Single-Face Clocks: Surface mount.
b. Double-Face Clocks: Dual Clock 12.5” Mounting Kit.
8. Product(s):
a. Primex Sync 72Mhz Analog Clock, 12.5” Black.
b. Primex Sync 72Mhz Analog Clock, 16 Black.
c. Primex Sync 12.5” Dual Mounting Kit.
D. Provide components as indicated or as required for extension of wireless time correction
signal between master clock unit and wireless secondary indicating clocks.
1. Product(s):
a. Wireless Repeater: Primex, Sync OneVue Transceiver 1 Watt Repeater.
2.3 ACCESSORIES
A. Provide components and wiring as indicated or as required for connection to auxiliary
devices and other systems indicated.
1. Product(s):
a. 100” GPS Extension Cable for Sync OneVue Transmitter.
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B. Auxiliary Devices:

1. Product(s):
a. Tone/Audio Generator to existing pa system, if required.
C. Protective Covers/Guards for Clocks: Where indicated.
1. Product(s):
a. Primex Sync 18”x18” Analog Wire Guard (for 12.5” and 16” clocks).
D. Racks/Cabinets: Provide as indicated or as required for equipment mounting.

PART 3 EXECUTION
3.1 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that characteristics of system components are consistent with the indicated
requirements.

C. Verify that mounting surfaces are ready to receive system components.

D. Verify that conditions are satisfactory for installation prior to starting work.

32 INSTALLATION
A. Perform work in accordance with NECA 1 (general workmanship).

Install products in accordance with manufacturer's instructions.

All installations shall be accomplished in a professional manner by qualified personnel
regularly engaged in and experienced in this type of work.

D. Provide on 20 ampere, 120 volt power circuit to the master clock and program controller;
provide 20A — 1P circuit breaker at panelboard and identify on panel directory.

A. All surface mounted devices shall be mounted on a special box furnished by clock
equipment manufacturer. Total assembly shall be secure, smooth contour and have no
protrusions.

33 FIELD QUALITY CONTROL
A. Prepare and start system in accordance with manufacturer's instructions.

B. Program system parameters according to requirements of Owner.
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C. Test for proper interface with other systems.
D. Correct defective work, adjust for proper operation, and retest until entire system

complies with Contract Documents.

E. Submit detailed reports indicating inspection and testing results and corrective actions
taken.

34 CLEANING

A. Clean exposed surfaces to remove dirt, paint, or other foreign material and restore to
match original factory finish.

3.5 CLOSEOUT ACTIVITIES

A. Demonstration: Demonstrate proper operation of system to Owner, and correct
deficiencies or make adjustments as directed.

B. Training: Train Owner's personnel on operation, adjustment, and maintenance of system.

1. Use operation and maintenance manual as training reference, supplemented with
additional training materials as required.

2. Provide minimum of two hours of training.
3. Location: At project site.
3.6 PROTECTION
A. Protect installed system components from subsequent construction operations.
3.7 MAINTENANCE
A. Vendor to provide an initial quantity of spare clocks, see SPARES 3.08.
B. Provide trouble call-back service upon notification by Owner:

1. Vendor to provide first year warranty support during normal working hours at no
extra cost to Owner.

2. Owner will pay for call-back service outside of normal working hours on an
hourly basis, based on then current prevailing product and service rates.

3. Post warranty support will be provided to the Owner at then current prevailing
product and service rates.
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3.8 SPARES

A. Analog clock spares, provide 5% of each model (12.5” and 16™).
END OF SECTION 275313
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SECTION 281300 - DOOR ACCESS/CONTROL SYSTEM
PART 1 - GENERAL
1.1 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for the
complete installation and related Work as required in Contract Documents.

1.2 GENERAL DESCRIPTION

A. The card reading system shall match the district’s existing system at other buildings or be
of equal design and make..

B. The systems shall include all programming wiring, connections and accessories to
provide card access and alarms for the doors indicating utilizing the District’s standard
employee identification card.

C. The system shall be listed with UL for power limited circuit use, shall monitor the
integrity of all alarm initiating circuits, and shall be provided with automatically charged
standby batteries.

D. Location of the control panel, alarm initiating devices, alarm indicating devices shall be

as shown on plans:
1. System Operation:
a. The systems shall report to the existing head end. Include all
connections programming and accessories to allow communication,
control and documentation.

1.3 SHOP DRAWINGS

A. Shop drawings for systems provided under this section of the specification shall contain,
but not be limited to the following:

1. Specification data sheets on each individual system component.

2. Wiring diagrams indicating all system components, number and size required
conductors, interconnecting components and conduit size required to house
conductors.

B. Wiring diagrams shall be point-to-point wiring diagrams prepared for this project.

Typical wiring diagrams will not be accepted.
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PART 2 - PRODUCTS

2.1 CONTROL PANEL

A. Each panel shall have the following features:
1. Three (3) serial RS485 ports.
2. Full, operational battery backup for six (6) hours.
3. Memory backup for thirty (30) days.
4. Remote 1/O board with separate battery backup.

2.2 DOOR CONTROL

A. Each door controlled shall have the following:
1. Proximitycard reader.
2. Request to exit sensor.
3. Door status switch.
4. Electric door strike.
5. Fire alarm system interface (unlock upon signal from fire alarm system).

PART 3 - EXECUTION
3.1 INSTALLATION

A. Provide all equipment, wiring, conduit, and outlet boxes required for the installation of a
complete and operating system in accordance with applicable local, state and national
codes, the manufacturer's recommendations, these plans and specifications. All circuits
not in conduit shall be wired with UL listed power limited cable under NEC 725 Class 11
wiring. Plenum cable shall be utilized in all return air plenum ceilings. All other types of
wiring must be in a separate conduit system. Color coded wires shall be used through
out. Wiring shall conform to the National Electrical Code Article 725.

B. The manufacturer's authorized representative shall provide supervision of final system
panel connections, perform a complete functional test of the system and submit a written
report to the Contractor attesting to the proper operation of the system. He shall also
provide four (4) hours of training for the districts personnel.

C. All equipment and wiring shall be guaranteed against defects in materials and
workmanship for a one (1) year period from the start-up and the beneficial use of the
system. Warranty service for the equipment shall be provided by the system supplier's
factory-trained representative.
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END OF SECTION 281300
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SECTION 281301 - AUDIO/VISUAL ENTRY SYSTEM

PART 1 - GENERAL

1.1 SCOPE OF WORK

A.

Work of this section shall be performed in accordance with the requirements of the
Contract Documents, including but not limited to Instruction to Bidders, Agreement and
General Conditions, Supplementary General Conditions, General Requirements and
Basic Mechanical/Electrical Requirements.

Provide labor materials, equipment and services to perform work and related work
required by Contract Documents for a complete operating system.

1.2 SUBMITTALS

A.

Submit manufacturer's data for approval in accordance with Basic Mechanical/Electrical
Requirements and Section 013300, "Submittals". Obtain approval prior to ordering
materials.

Provide submittals for entire system including, but not limited to:

1. All items required, including relays and cable types.

2. Submit outline drawing of system control cabinets showing relative positions of
major components.

3. Submit wiring diagrams showing typical connections for equipment.
4. Audio/Video Control Consoles.

5. Audio/Video Door Stations.

6. High Impedance Circuit Adapter.

7. Electric Door Strike.

8. Miscellaneous Equipment.

1.3 STANDARDS AND TEST

A.

Equipment and material covered by these Specifications shall be designed, manufactured,
assembled, and tested in accordance with the latest revisions of applicable published
ANSI, NEMA, and IEEE Standards, and requirements of UL and NEC.

1.4 GENERAL REQUIREMENTS

A.

Equipment furnished under this Specification shall be the standard product of one
manufacturer having at least ten (10) years experience in this field.
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Equipment shall be designed by the manufacturer to operate as a complete system and
shall be accompanied by the manufacturer's complete service notes and drawings
detailing interconnections.

Equipment shall meet or exceed the manufacturer's published specifications.
Equipment shall be solid state design.

Manufacturer must make available to the Owner, within a 75 mile radius and 48 hour
period, a local service department of a duly authorized distributor which is to stock the
manufacturer's standard parts.

On-the-premises maintenance is to be provided during normal working hours at no cost
to the purchaser for a period of twelve (12) months from the date of acceptance by the

Owner of the system unless damage is caused by misuse, abuse, or accident.

On-the-premises service furnished at other than normal working hours must also be
available and may be charged for by the manufacturer's distributor at current labor rates.

DESCRIPTION OF SYSTEM

A.

Provide separate audible call-in annunciation from each audio-video (AV) door station to
AV control console. Annunciation shall prompt video signal from particular AV door
station unless AV control console is in communication with another AV door station.

Provide separate one-way video signal from each door station to AV control console.

Provide separate two-way audio signal from each AV door station to AV control console.
Provide console initiated communication from AV control console to AV door stations to
maintain console privacy.

Provide separate remote door release for each monitored room from control console.
Remote door release shall only operate particular AV door station in which AV control
console communication is selected.

Provide AV console controls to select desired AV door station, and operate AV door
station features.

Provide vandal resistant and weatherproof enclosures to protect exterior portions of
system.

PART 2 - PRODUCTS

2.1

AUDIO/VISUAL CONTROL CONSOLES

A.

Wall mounted door station with integral speaker and camera for two (2) way
communication.

Software integration into desktop computer station in reception office.
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Features and functions outlined in system description.
Communication and control capacities:
1. Two (2) AV door stations.
2. Two (2) door releases.
3. Integration into desktop computer station.
Additional Features:
1. Speaker phone with chime tone and volume control.
2. LED visual indicator.
3. System reset and system impedance controls.
4. AV door station selection control.
5. AV door station pan-tilt video control.
6. Door release control.
7. Dual door release module for selecting door release control between two doors.
Power Supply:
1. Power Over Ethernet (PoE) supply.
2. Circuit protection with reset.
Acceptable Manufacturers:
1. AIPHONE IX series or manufacturer to match districts existing systems at other
buildings (confirm manufacturer and model with district).
2. Approved equal.

AUDIO-VIDEO DOOR STATIONS

A.

Flush mounted metal unit with:

1. Polycarbonate camera shield.

2. High impact call button.

3. Stainless steel surface mount box.
4. Weatherproof.

Rigid anodized aluminum cover.

Vandal resistant enclosure.
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Video:
1. 1/3” CMOS 1.23 Megapixel
2. 5 Lux illumination
3. -40°F-140°F operating temperature.
Video Mount:
1. Integral within AV door station.
2. Adjustable field of view 6 ft. - 0 in.W x 3 ft. - 0 in. H at 1 foot.
Audio:
1. Speaker-microphone.
2. Integral with AV door station.
Acceptable Manufacturer:
1. Airphone IX DVF or manufacturer to match districts existing systems at other
buildings (confirm manufacturer and model with district).
2. Approved equal.

23 ELECTRIC DOOR STRIKE

A.

Electrical activation shall react strike jaw, releasing latch-bolt so door can be opened
without operating the latch itself.

When the door strike is in the located position, it shall be possible to gain access to the
building through use of mechanical key lock.

Rated for use with conventional mortise latch locks, cylindrical locks, unit locks and
mortise panic exit devices.

Capable of being continuously energized with silent operation.

24 volt AC with remote mounted individually enclosed step-down transformer with in-
line fusing.

Verify electric strike is compatible with existing door frame and hardware prior to
pricing.

Acceptable Manufacturers:

1. Adams Rite.
2. Folger Adams.
3. Approved equal.
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24 MISCELLANEOUS EQUIPMENT
A. Control Console Conduit Access Box:
1. Size as required to house adapters, relays and power supplies; minimum 18 in. x
18 in.
2. 4 in. deep flush-mounted box with split cover.
3. One part of box shall have bushed holes for cable.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION, EQUIPMENT

A.

Install and test in accordance with requirements listed in Section 270510,
"Communications General" of these specifications.

Installation shall be accomplished in a professional manner by qualified personnel
regularly engaged in and experienced in this type of work.

Mount power supplies, adapters, relays etc. inside conduit access box.

Provide three (3) sets of keys for all panels, stations and devices, and turn over to
Owner's Representative; obtain receipt.

WIRING

Install all wiring conduit unless noted otherwise.

Where open wiring is permitted in open ceilings and above corridors where lift out
ceiling tiles provide access after completion of the buildings (refer to 270510), provide
conduit runouts from all outlets into accessible ceiling. Provide bushings on all conduit
ends. Support wiring closely to structural members, using bridle rings spaced not more
than 4 ft. apart. Cable laid on ceiling panels is not acceptable. Support cable from
building structure as required by NEC. Provide cable, UL listed for plenum use where
cable is installed in air plenums, and UL listed for riser plenum or use for cables used in
risers.

After the system has been completely tested, neatly bundle the cables with either nylon
lacing cord or nylon cable clamping devices similar to Thomas & Betts "Ty-Rap". More
than one cable bundle may be used if one would be too large to be workable. Provide
sufficient loop in the cable bundle to allow moving equipment for servicing. Cabling
within the access box shall similarly be bundled, and routed in such a manner as to permit
easy access to internal equipment and connections.

Wiring shall be in accordance with the recommendations of the system manufacturer.

Maintain minimum 20 in. separation between cable runs and any AC power to prevent
interference.
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Where equipment has a pullout feature, provide sufficient loop of cable to prevent
binding.

All wiring shall be copper.
Minimum #18 AWG shielded for AV door station circuits, larger as recommended by
equipment supplier. Each AV door station shall be circuited individually back to each

AV control console location. If distance id greater than 330 feet, provide high impedance
adapters to extend circuits up to 980 feet.

Provide a 120 volt, 20 ampere circuit in 1/2 in. raceway to AV control console power
supply and to door strike remote transformer.

All 120 volt wiring shall be installed in separate conduit.

Ground AV control console conduit access boxes using #12 AWG insulated conductor
run in conduit to the building water service or building steel or ground rod.

33 WALL MOUNTED EQUIPMENT

A.

B.

C.

D.

Modify wall for surface mounting.
Provide suitable back box and hardware.
Provide cutting, patching and painting to match existing surface.

Provide equipment.

34 ELECTRIC DOOR STRIKE

A.

B
C.
D

E.

Remove existing latch hardware. Modify existing door frame.
Provide electric door strike.

Provide branch circuiting inside door frame.

Coordinate with other trades.

Verify compatibility with existing door frame and hardware prior to pricing.

3.5 MANUFACTURER'S SERVICE REPRESENTATIVE

A.

Provide services of an authorized representative of the manufacturer to supervise the
installation in order to insure a complete operating and trouble-free system.

3.6 TESTING

A.

Submit a written test report from an authorized service representative of the equipment
manufacturer that the system has been 100% tested and approved. Final test shall be
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witnessed by Owner and shall be performed by the equipment supplier. Final test report
must be received and acknowledged by the Owner prior to request for final payment.

B. Provide at least one half day of instruction to the Owner for use and operation system.

END OF SECTION 281301
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SECTION 281600 - INTRUSION DETECTION SYSTEM

PART 1 - GENERAL

1.1 WORK INCLUDED

A.

Provide all labor, materials and equipment and services to perform operations required
for the complete installation and related work as required in Contract Documents.

1.2 GENERAL DESCRIPTION

A.

E.

F.

Provide all equipment, accessories, programming, etc. for a complete electrically
supervised intrusion detection system as described herein and as shown on the Contract
Documents. Overall system engineering, layout and equipment installation shall be
provided by an authorized representative of the equipment manufacturer. These
specifications and associated drawings are intended to be used as a guideline.

Equipment and accessories furnished under the terms of this Specification shall be the
standard products of a single manufacturer where possible. The names of manufacturers
and attendant model numbers are given to establish a standard of quality and
performance.

The main control panel shall be a microprocessor-based universal burglar, fire, hold-up
supervisory control digital communicator.

The systems shall be approved by Factory Mutual, and shall be UL listed as follows:
NFPA 71 Central Station Signaling Systems.

NFPA 72 National Fire Alarm Code.

1.3 SYSTEM DESCRIPTION

A.

Actuation of any intrusion detection alarm initiating device shall cause the following to
happen:

1. Annunciation shall take place at the command center and the remote receiver
located in the main office via modem if so programmed.

2. The alarm shall be tied into the districts existing security system and talk to the
existing command center for the district.

3. The attendant shall manually reset the system at the conclusion of an alarm
condition.

4. The command center shall provide the following functions:
a. Audible alarm silencing

b. Trouble buzzer silencing
c. System test
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d. Ability to view 500-event memory.
All initiating, signal and annunciator circuits shall be supervised.

Power supply shall be 120 volts, 60 Hz. 12 volt DC power for all system supervisory and
control functions shall be provided by the control panel master power supply. Provide
auxiliary power supplies and wiring for all sensing devices, alarm horns, etc., as required
for a complete, operating system.

Standby power shall be furnished for 4 hours of system supervisory functions followed
by 10 minutes of system control functions by 12 volt DC batteries with automatic
charger. Provide uninterruptible power supply (UPS) for input voltage for a minimum 15
minute ride-through of loss of utility power to allow for short duration power
interruptions. Locate at IDCPI.

Provide communications link via modem to the district’s existingcentral alarm CPU such
that the existing central alarm CPU displays the individual point designation and type on
the CRT until the alarm condition has been corrected. The central alarm CPU shall print
the assigned message with the date and time for the particular point.

1. Provide programming of central alarm CPU so that the alarms and trouble
conditions are annunciated by printout and visual display on the existing printer
and CRT's. Refer to contract documents for zoning. Provide zone descriptions
as directed by Owner.

1.4 SUBMITTALS

A.

Complete equipment list including quantities. Catalog descriptive literature for all
equipment. Riser Wiring Diagram showing all devices, wire quantities and sizes.
Typical Terminal Wiring Diagrams for each type of device. Terminal Wiring Diagram
for the control panel. Calculations, including actual equipment loads used to derive
battery backup ampere-hour rating. Submittals that fail to comply with the requirements
described will be rejected.

PART 2 - PRODUCTS

2.1 INTRUSION DETECTION CONTROL PANEL

A.

Control panel shall be microprocessor-based universal burglar, fire, hold-up supervisory
control digital communicator, UL listed for commercial fire alarm and burglar alarm
application, and shall be FM approved. The control panel shall comply with the
applicable NFPA Standards (NFPA 71 and/or NFPA 72).

The control panel shall have an integral modem for remote accessibility for the purposes
of programming, diagnostics and remote control of functions. The unit shall come
equipped with a minimum of eight (8) protective zones and shall have a 1.4-AMP power
output capability for alarm signals. Provide additional power supplies as required for
additional capacity.
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The control panel shall also provide a minimum of 1-AMP power for auxiliary devices,
real-time clock and test timer, battery charging circuit, on-board diagnostic LED's,
automatic resetting circuit breakers, a transformer cover, and RFI protection.

L.

Programmable features shall include the capability to independently control
zones through separate area keypads, and the ability for one panel-wide keypad
to have control over the entire system, four telephone number dial up for primary
and secondary remote receivers, automatic test reports, selective zone shunting,
and custom text on the associated command centers. System shall provide 14
authority levels designating the authorization levels of the areas. Forty-nine (49)
user passcodes shall be available to identify the user while alarming and
disarming. The system shall also have the ability to add, change or delete user
passcodes. The panel shall have the capability of creating a software "mask" by
the user with a maximum of 32 keystrokes, providing a program which can be
enabled with two keystrokes. The user shall have the ability to view arm/disarm
status of other areas on the panel-wide command center. The area-wide
command centers shall have the capability to provide custom arm and disarm text
to allow user-defined identification of location.

Zone expansion: The eight programmable areas of the control panel shall be
expanded to up to 134 individually annunciated points of protection through the
addition of a two-wire multiplex zone expansion system. Points of protection
shall be annunciated with custom text at the command centers and shall be
reported to the district’s existingreceiver via modem.

Fire Test Mode: The fire test mode shall suppress reports to the central station
while fire tests are conducted. The fire test mode shall be activated by entering a
code at the command center. When the fire test mode is initiated, the panel shall
send a signal to the central station to indicate the beginning of the test. Test
events than become "local only" events. Each time a device initiates an alarm,
the indicating appliances shall sound briefly. The automatic sensor reset feature
of the fire test mode shall allow the inspector to continue testing additional
devices without time consuming trips to manually reset the sensor.

After the automatic sensor resets, the command center shall display the number
of alarms which have been initiated since testing began. When the test is
completed, a signal indicating the completion of the test shall be sent to the
central station. Tripping each master zone shall then transmit each point to the
central station in one call of recording and documentation (accelerated test and
verification).

Logger: Events programmed for transmission to the central station shall be
stored in the control panel's memory (up to 500 events). The panel shall
remember the time, date, event, account number, point number, user ID and point
text. Events which are shored shall include: alarms, restorals, troubles and
openings and closing by user. Another programming option shall allow the
logger to record certain functions entered at command centers. The 500 events in
memory shall be retrievable with a remote programmer or through the keypad.
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Skeds: The control panel shall be controlled by an internal clock which
remembers time and date. Each control panel shall operate up to 17 individual
skeds (scheduled events). Each sked shall be programmed to do any one of over
100 different functions, such as arm/disarm, relay control, point bypassing, etc.
Each sked shall be programmed for time and either a day of the week schedule
(i.e. Monday, Tuesday, etc.) or a date of the year schedule (i.e. July 4, December
25, etc.). A sked shall be programmed so that it repeats automatically. The user
shall be able to change the time for a sked if the sked is programmed for user
time editing.

A service reminder function shall re-sound and annunciate existing trouble
conditions daily until silenced at the command center. The sked shall cause the
command center to re-sound daily until the trouble condition is corrected.

User Pass Codes: Ninety-nine (99) user pass codes shall be available to identify
the User when arming/disarming the System. The system shall have the ability to
limit use of a valid passcode to specific days and times on a weekly schedule.

Report Groups: The control panel shall sort events into one of 12 report groups:
fire alarm, fire trouble, non-fire alarm trouble, open/close, test report, diagnostic,
relays, skeds, RAM, phone/power supervision, and service. The control panel
shall be programmable to route reports from each group tone or more of four
receiver phone numbers. Phone numbers shall be selectable as to primary and
backup for the report group. Each master zone represents a protective circuit and
shall accommodate normally opened and close devices with end-of-line resistor
supervision.

Each of the eight master zones are programmable as to whether they are
controlled versus 24 hours; interior versus perimeter; instant versus delayed;
silent versus audible (and if audible, pulsed or steady) and local or reporting.

Additional programmable parameters for each master zone shall include the
ability to suppress trouble or restoral reports, designate it as a priority zone
(system cannot be armed if this zone is off-normal), report two separate
telephone numbers and provide for automatic shunting of master zone from the
system in the event that the detection device malfunctions and creates numerous
false alarms. Each master zone shall be dividable into 16 points of identification
(except for zone 8, which can only be subdivided into 14 points of identification)
by utilizing Point-of-Protection-Interface-Transponders (POPITs). Each POPIT
shall accommodate normally opened and normal closed devices with end-of-line
resistor supervisor.

Refer to Contract Documents for system layout.

D. Entry/Exit Delays:

L.

Shall be independently programmable from 10 to 600 seconds. A pre-warn
audible shall be coincident with the entry delay. During exit delays, instant
burglary zones shall be defaulted first; instant burglary zones shall have the
ability to be converted to delay zones.
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E. Programming:

1. Programming of all system functions shall be achievable at system site or
remotely via the use of the dial-up telephone network. Minimum programmable
functions shall include: user pass codes, entry/exit delays times, master zone
personality, day/date/time, telephone numbers, point of protection text labels, and
bell time. A programmable system pass code shall be used to prevent
unauthorized remote programming attempts. Remote programming capacity
shall be automatic or require user enabling at the discretion of the user. Provide
all programming required, including that of the district’s existing receiver, as
required for a complete operating system.

F. Remote Control:

1. Via the use of remote programming on the dial-up telephone network shall
include: System arming, reset of audible signals, activation/deactivation of eight
relay contacts, interrogation of battery, zone and armed status and enable/disable
of reporting functions and removing reporting devices for servicing while the
remainder of the system is operative.

G. Recognitions:

1. Fire: Underwriters Laboratories: NFPA 71 Central Station, NFPA 72 Chapter 6
Local, NFPA 72 Chapter 8 Remote Station, NFPA 74, Household Fire Warning.

2. Burglary: Underwriters Laboratories: Central Station, Local, Police contact and
Household Systems.

H. Miscellaneous Built-in Features:

1. Shall include: A real-time clock, interrogator, auto-answer modem phone line
monitor, loop start/ground start telephone interface, auto bell test, plug-in
terminal strips and user controlled zone bypass. The system shall have the ability
to bypass a single point in the system, and shall have a swinger shunt capability
where multiple troubles or alarms may be shunted after four alarms.

L Modules and Accessories:
1. Provide all modules and accessories required to perform the specified functions.
J. Make: Shall be compatible with the owner’s existing intrusion monitoring system.
2.2 COMMAND CENTER
A. Shall be microprocessor-based, UL listed, with built-in 16 character alpha-numeric

display, burglary and fire sounders, backlighted 15-key touchpad, and pre-warn tone.
The Command Center shall display in English language, system status, area status, and
point status (custom text). Arm/disarm status: System diagnostics; time/day/date; and
user prompts. Additional features shall include local system test, sensor reset, panic
and/or medical and/or duress alarm initiation, independent master zone bypass with
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automatic restoral to a normal status to next system arming, perimeter watch mode, user
changeable pass codes, remote programming initiation and system/monitoring service
test. Provide panel-wide and area-wide command centers as indicated on the drawings.

Make: Shall be compatible with the district’s existing intrusion monitoring system.

SUB-ZONE CONTROL

A.

B.

Shall allow a single zone of the Intrusion Detection Control Panel to be armed and
disarmed separately from the rest of the system. It shall incorporate a user-programmable
passcode for arming and disarming, and built-in panic buttons. Entry and exit delay
times shall allow it to be located inside the protected area. Unit shall provide individual
annunciation of delayed and instant loops, and shall provide a form C relay output upon
alarm. Keypad shall backlight when any key is pressed, and shall be mounted in a low-
profile surface-mount enclosure.

Make: Shall be compatible with the district’s existing intrusion monitoring system.

POINT OF PROTECTION INTERFACE TRANSPONDER

A.

B.

Provide Point of Protection Interface Transponders (POPITS) and Point of Protection
Expansion modules (POPEX) as required to provide the specified functions. One
POPEX module shall supervise up to 63 POPIT modules. Over one two-conductor one
expansion loop, up to 63 POPITs shall communicate back to the Control Panel with the
POPEX module. Each POPIT shall have it’s own sensor loop which may monitor
normally open and/or normally closed detection devices. POPIT sensor loops shall be
supervised. The POPIT shall communicate it’s sensor loop status indicating open circuit,
short circuit, normal circuit and other system conditions. A DIP switch on each POPIT
shall be used to assign the POPIT to a master zone of the Control Panel.

Make: Shall be compatible with the district’s existing intrusion monitoring system.

MISCELLANEOUS DEVICES

A.

Provide initiation circuit modules, bell circuit supervision modules, transformer
enclosures, attack resistant enclosures, release modules, and other devices required to
provided specified functions and meet the requirements of Underwriters Laboratories and
referenced NFPA publications.

SENSING DEVICES

A.

Type 1 shall be a low profile ceiling mount Passive Infrared Intrusion Detector which
shall use alternate polarity pulse count technology. Unit shall incorporate a pointable
fresnel lens to provide coverage of 360° by 24 ft. (when mounted at 12 ft.). Unit shall be
semi-flush mounted directly on ceiling or octagonal electrical box. Alarm output shall be
field selectable form "A" to "B" reed relay. Unit shall incorporate form "A" cover
activated tamper switch with separate terminals, and radio frequency interference
immunity. Make: Detection Systems DS936 or approved equivalent.
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Type 2 shall be a microprocessor-based Dual Technology Passive Infrared/Microwave
Intrusion Detector which shall use passive infrared and microwave technologies to
provide an alarm condition upon simultaneous activation of both fields of protection.
Unit shall provide barrier coverage of 50 ft. x 6 ft. Unit shall be surface or bracket
mounted. Alarm output shall be form "A" reed relay, and shall incorporate form "A"
normally closed tamper switch, and radio frequency interference immunity. Make:
Detection Systems DS707 Barrier Coverage or approved equivalent.

Type 3 shall be similar to type 2, above, except providing broad coverage of 30 ft. x 35 ft.
Make: Detection Systems DS706 Broad Coverage or approved equivalent.

MAGNETIC DOOR CONTACTS

A.

Type 1 shall be a nominal 3/4 in. diameter concealed magnetic contact intended primarily
for use in steel doors. Both switch and magnet shall be isolated from surrounding steel.
Contacts shall be plated to prevent sticking and cold welding and to ensure reliability.
Contacts shall be SPDT rated 3 watts maximum at 28VDC. Make: Sentrol Model No.
1076CW or approved equivalent:

Type 2 shall be overhead door type for mounting at top of door. Contacts shall be SPDT,
and a range of gap distances shall be provided. Switch and magnet case shall be enclosed
in an aluminum housing. Wiring shall be enclosed in armored cable. Make: Sentrol
Model No. 2507A or approved equivalent.

Type 3 shall be the same as Type 2, above, except installed on exterior hinged doors with
heavy steel frames. Make: Sentrol Model No. 2507A or approved equivalent.

SEISMIC SHOCK SENSOR

A. Sensor shall include a highly accurate piezoceramic microphone, electronic processing
circuitry, and an alarm output stage. Each signal shall be classified to three criteria:
amplitude, frequency and duration. Sensor shall be insensitive to environmental
interference, UL listed, and shall be tamperproof. Unit shall permanently mount on safe
and have a minimum 10 ft. radius coverage. Make: Arrowhead S3800 Series or
approved equivalent.

SAFE DOOR CONTACT

A. Contact shall be the same as Type 3 magnetic door contact as specified above.

VAULT DOOR THERMOSTAT

A. Provide a heat detector that will alarm to indicate forced entry into a safe door when a

torch or similar device is used. A stainless steel shell shall conduct heat to the thermal
element which is hermetically sealed and mounts off the shell. The shell shall contain a
terminal board for wiring and shall mount to the baseplate by two screws. The baseplate
shall fasten to the ceiling of the safe. If the ambient air reaches 140°F, normally closed
contacts will open, causing an alarm. When the temperature falls below 140°F, the
contacts shall close. Make: Mosler Model VT-3 or approved equivalent.
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2.11  AUTOMATED TELLER MACHINE TAMPER ALARM

A. Provide POPIT and connection to tamper alarm contacts furnished with Automated Teller
Machine (ATM). Provide connections to all ATM internal tamper alarms and connect to
monitor all points on one POPIT.

2.12  ALARM HORN/BEACON

A. Alarm horn/beacon shall be a horn and beacon combination and shall meet the
requirements of UL 681. Provide auxiliary power supply as required for proper horn and
strobe function. The horn portion shall be s self-contained two channel (yelp and steady)
siren/speaker in housing. 6-13.8 VDC operation. Up to 106dB output at 10 ft. UL listed.
Make: Aritech MPI-36 or approved equivalent. The beacon portion shall be 6 watt
Xenon strobe providing an effective intensity of 120 candela. Flush mounted. UL listed.
75 flashes per minute. Make: Whelen VSA Series or approved equivalent. Submit
proposed mounting arrangement for approval.

B. Building exterior alarm horn/beacon shall be a horn and beacon combination and shall
meet the requirements of UL 681. Provide auxiliary power supply as required for proper
horn and strobe function. The horn portion shall be a heavy-duty industrial, tone-
selectable, stand-alone signaling device capable of producing volume-controlled, high-
decibel tones, and shall use a microprocessor circuit to create 13 distinctive tones. Unit
shall be fully enclosed, weatherproof design, 24 VDC. Tone shall be selectable by
Owner. Make: Edwards Cat. No. 5530D-GR or approved equivalent. The beacon
portion shall be a rotating signal providing maximum brilliance through the use of a
parabolic reflector. Weatherproof construction, amber lens, 24 VDC. Make: Edwards
53A-G1 or approved equivalent. Submit proposed mounting arrangement for approval.

2.13  REFRIGERATION EQUIPMENT COMMON ALARM CONTACT

A. Provide POPIT and connection to refrigeration equipment common alarm contact
furnished by building HVAC Contractor.

2.14 EMERGENCY GENERATOR STATUS ALARMS
A. Provide POPITS and connection to generator derangement signal contacts furnished with
generator controls. EGI is for Emergency Generator Running, and EG2 is for
Emergency Generator Testing.

2.15  ELECTRIC SERVICE PHASE FAILURE CONTACT

A. Provide POPIT and connection to building electric service phase failure alarm contacts
furnished with electric switchgear.

2.16  ACCESS CONTROL SYSTEM EMERGENCY DOOR RELEASE PUSHBUTTON

A. Provide POPIT and connection to dry contacts on pushbutton furnished under
Specification Section 17728.
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PART 3 - EXECUTION

3.1 INSTALLATION - EQUIPMENT

A.

J.

Installation shall be accomplished in a professional manner by qualified personnel
regularly engaged in and experienced in this type of work. Installation shall conform to
UL and FM requirements, and shall be in strict accordance with manufacturer's
installation manuals.

Install all wiring in accordance with manufacturer's recommendations. No ground loops
can be tolerated. Ground only at one point as recommended by equipment manufacturer.
Safes will be predrilled for wiring entrances.

All wiring shall be stranded copper and installed as a separate and segregated system. No
"tee-taps" are allowed.

Minimum #18 AWG for initiating circuits, larger as recommended by equipment
supplier. Minimum #14 AWG for signaling circuits. Utilize twisted shielded pair cables
where recommended by equipment manufacturer.

Arrange for a 120 volt, 20 ampere circuit to be brought to the Intrusion Detection Control
Panel and other locations where required for proper system operation. Coordinate with
Building Electrical Contractor.

All 120 volt wiring shall be installed in separate conduit.

Adjust the protection range or all sensing device so that an unprotected area from the
floor level up to 6 in. above floor level is maintained. Also aim sensing devices to
provide area coverage as required by Owner in the field.

Detection and initiating equipment shall be listed by UL or FM.

Intrusion Detection System equipment supplier shall provide complete wiring diagrams
as part of the shop drawing submittal. An authorized representative of the manufacturer
shall supervise the installation in order to insure a complete operating and trouble-free

system.

Provide three (3) sets of all keys for all panels, stations, and devices.

3.2 PROGRAMMING

A.

Include in bid the cost to cover all system programming, including items particular to this
project (such as custom zone descriptions, time delay settings, sensitivity settings, etc.)
such that entire system is 100% complete and operating to the Owner's satisfaction.
Coordinate all system programming with the Owner. Also, provide remote programming
of the system a minimum of once during the guarantee period to allow for holiday
schedule whereby all points will report to the D6500 receiver for a predetermined time
period, and to provide changes requested by the Owner.
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33 TESTING
A. Submit a written test report from an authorized representative of the equipment
manufacturer that the system has been 100% tested and approved. Final test shall be
witnessed by Owner, Engineer, Intrusion Detection Systems Contractor and performed by
equipment supplier. Final test report must be received and acknowledged by the Owner
prior to request for final payment.

B. Provide a minimum of four hours of instruction to the Owner with regard to use and
operation of system.

C. Provide quarterly inspections during warranty period.
3.4 WARRANTY

A. Entire system shall be warranted against equipment failure and installation defects for a
period of one (1) year from the date of acknowledged Owner acceptance of final test.

3.5 RECORD DRAWINGS.
A. Provide record drawings as specified in Section 260500.

END OF SECTION 281600
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SECTION 282300 - CLOSED CIRCUIT TELEVISION SURVEILLANCE SYSTEM
PART 1 - GENERAL
1.1 WORK INCLUDED

A. Provide labor, materials, equipment and services to perform operations required for a
complete system and related Work as shown in Contract Documents.

1.2 GENERAL DESCRIPTION

A. Provide all equipment and accessories for a complete Closed Circuit Television
Surveillance System (CCTV) as described herein and as shown on Contract Documents.
The names of manufacturers and attendant model numbers are given to establish a
standard of quality and performance. Overall system engineering, layout and supervision
of installation shall be provided by an authorized representative of the equipment
manufacturer.

1.3 SYSTEM STRUCTURE

A. The video surveillance system shall include cameras, lenses, zoom lenses, pan and tilt
units, camera mounts, camera housings, cabling, recording devices, switching devices,
etc. for a complete video surveillance system.

1.4 SUBMITTALS

A. Contractor shall submit all items in accordance with the requirements of Division 1,
Submittals, and shall include, but not be limited to the following:

1. Model numbers of all components furnished on the job.
2. Manufacturer’s catalog data sheets for all components.
3. Complete engineered drawings indicating:
a. Point-to-point wiring diagrams for all devices.
b. Termination details for all devices.
c. Single-line system architecture drawings representing the entire system.
d. Layout plans and elevations of all equipment.
e. Camera view submittal binder.
4. Digital storage calculations indicating frames/second, resolution, number of

cameras, length of storage, storage needed and system storage capability.
5. Operation Data: Include operating instructions.

6. Maintenance Data: Include maintenance and repair procedures.
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7. Training Syllabus: Include course outlines for each of the end user training
programs. The course outlines shall include the course duration, location,
prerequisites, and a brief description of the subject matter.

8. Installer certification from the system manufacturer that they have been trained in
the installation and operation of the intended system.

1.5 OWNER COORDINATION

A. Prior to shop drawing approval, perform interviews with the Owner to obtain exact
locations of all devices. Submit layout drawings with “Agreed” locations for review and
approval.

B. Perform on-site demonstration for each camera location using proposed equipment and

mobile monitor in order to verify views with Owner and Engineer.

C. Submit a camera view submittal binder showing the actual view ranges and resolution of
each camera position. Obtain Owner sign-off prior to ordering equipment and roughing
locations.

D. Make any lens revisions required to provide views satisfactory to Owner and Engineer.

1.6 WARRANTY

A. Period: The Contractor shall warrant all labor, workmanship and materials for a duration
as specified in Division 1/General Conditions or two (2) years from the date of final
acceptance whichever is longer. Should a failure occur during the warranty period to the
CCTYV system, the Contractor shall provide all labor and materials necessary to restore
the system to a complete operating condition, at no cost to the Owner.

1.7 SYSTEM DESCRIPTION & CAPABILITIES

A. Primary Function: The CCTV system's primary function shall be to record and send
video to the Owner’s LAN.

1. The CCTV system shall allow the configuration of an alarm and display
workstation. The system workstation shall be connected through the Owners
LAN.
B. Capabilities and Features:
1. Activity detection: Network Video Recorder (NVR) shall be configured to

record video only while activity is occurring in the camera’s view. Users define
the NVR’s level of motion sensitivity and configure NVR to ignore subtle
changes in light level. Motion masks eliminate areas of the camera view where
motion events should not trigger recording.

2. Alarm I/O: Capability of alarms connected to and from the NVR through
encoders and device servers.

CLOSED CIRCUIT TELEVISION SYSTEM 282300 - 2



CSArch
108-2303

6.

Newburgh Enlarged Central School District
CTE Building

Recording Options: NVR can record in four modes: Motion mode (records
activity only); Alarm mode (records alarm events only); Both mode (records
activity and alarm events only); and Free mode (records continually).

Video Information: NVR shall record information about the time, date, and
source of all video for easy search and retrieval. The status of all alarm inputs is
recorded with each stored image.

Live Video Display. Live video can be viewed in various modes from single
view to all camera view utilizing IP video servers and or video walls during

recording.

Control of all camera features and functions including pan, tilt, zoom, etc.

C. Video Review and Retrieval:

L.

Video Search: NVR shall allow searches based on a time frame, one or more
video sources, defined “fenced” areas or objects, and types of events (motion,
alarm, etc.).Video Search Results: Search results are listed with the following
information: source camera; time and date captured; whether motion or alarm
events occurred; number of frames in the segment; and storage location (. Results
shall be sortable.

User Interface: Search results are played back with full control (play, fast
forward, rewind, pause, step forward, etc.).

Image Export: Individual images can be exported to multiple formats compatible
with standard workstations. Formatted messages are sent with the original
time/date stamps and a self-executable player for ease of viewing by the e-mail
receiver.

Video Authentication: Performs checksum algorithm on the video image, time
stamp and date stamp and reports any deviations from original recording state of
image.

Snapshot Image Print: Print function prints image to system compatible printer.

Alarm Search: Searches by network alarms (type, name, event, date, time, etc.)
from peripheral systems attached to the CCTV through the LAN.

Recordable Drive: Allows the transfer of video files to CDs, DVDs, USB drives,
disks, SD cards, mobile devices and remote storage for archival and distribution
purposes.

D. Remote Review of Video:

L.

Network Configuration: Live and recorded video on a NVR system can be
viewed remotely through software (automatically installed in a standard NVR
implementation). NVR shall operate as a server, allowing users to download
recorded video over a network connection.
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Remote Review of Recorded Video: Recorded video can be downloaded from
NVR through any remote client provided the client can access the NVR via a
network connection and has remote viewing software installed. Software shall
permit an unlimited number of simultaneous connections for the purposes of
downloading recorded video.

Remote Viewing of Live Video: Live video can be downloaded from NVR
through a remote client. NVR can transfer live images across a network as they
are recorded.

Remote Viewing Server Application: NVR shall operate as a server for live and
recorded video. It requires the remote server application software to be running
on the NVR platform.

Multiple Remote Viewing Server Application: Software enables this particular
NVR to be one of many NVR’s accessible and viewable simultaneously by a

remote view client.

Live Tile Viewing: Live tile viewing of one or multiple live video streams.

Administrator Application:

1.

User Interface: The system graphical user interface (GUI) shall allow full control
of video viewing, alarm configuration, scheduling, search and playback,
hardware setup, and user administration. System GUI shall be controlled using a
workstation, tablet, and other mobile devices, and shall be compatible all
Windows, Android and Apple i0S platforms. The System GUI main screen
includes indicators for the current date and time, the recording status of each
camera input, disk usage, and the amount of recording time available at the
current hardware settings

Camera Configuration: The user interface shall allow control of the contrast,
brightness, sharpness, hue, and saturation of video. Each camera to be
individually configurable.

Camera Schedule: The Schedule page is a graphical representation of the NVR
recording schedule. Recording modes are color-coded. System GUI shall allow
scheduling of all cameras to record in the same mode for 24 hours a day. More
complex schedules require recording segments to be drawn on a timeline. One
schedule can be designated as the weekday default while another schedule is
designated the weekend default. An unlimited number of special days can run on
other schedules. A schedule for one day can also be copied and "pasted" to
another day. Each camera can be scheduled to record in unlimited combinations
of recording modes and schedules. Each recording segment can be as short as 15
minutes.

Monitor Tours: System GUI shall allow the user to view live video configured in
various user defined formats. The user decides which camera is displayed in
which window. In all modes, motion and alarm events trigger a visual feedback
mechanism, calling attention to the appropriate view screen with a brightly
colored border.
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Alarm Configuration: System GUI shall allow the user to control which cameras
should record video during an alarm event. Unlimited number of alarms can be
connected to NVR. Each alarm can trigger any camera on the network, and each
camera can be triggered by any number of alarms. Alarms are individually
configurable as normally open or normally closed. NVR can also record all alarm
events. Time of day/week schedule allows programming of alarm activations and
off-hours recording parameters.

Security: System GUI shall allow complete control of user access. Users must
enter a password to use the NVR and are granted one of three levels of
permissions. Non-administrators can be prevented from accessing other portions
of NVR. System GUI also provides contingencies for improper shutdown that
automatically resume recording without user intervention.

Image Size Configuration: System GUI shall allow full control of video
compression. Each camera can be configured independently.

Storage Space Management: System GUI shall allow complete storage
management by authorized personnel. Storage location and file size limits shall
be configurable. The user determines which location video is stored on and
limits the amount of video each disk can hold (each hard drive used must be
configured the same). The Circular option causes System GUI to record over the
oldest video on the disk when it reaches the user-defined limit. The Purge feature
allows the user to delete video based on the date it was captured.

Frame Rate Configuration: System GUI allows the reduction of frame rate for
each camera. By default, video is captured at eight frames per second per camera,
unless noted otherwise on Contract Documents or during Owner Interviews.

Storage Drive Configuration: System GUI shall allow the archiving of video
data.

Archive Configuration: By default, archiving shall occur once per day at a preset
time.

Activity Mask Configuration: System GUI uses motion masks to eliminate areas
of a camera's view from activity detection. Masks can be created in any detailed
pattern to prevent the unwanted recording of anticipated activity.

User Log: Allows administrator to track start-ups, log-on attempts, exits, and
changes in recording status, errors, and remote activity.

2.1 CCTV SYSTEM SOFTWARE

A. The system shall include the manufacturer's current client management software for
system operation and control.

B. A minimum of six (6) complete licenses shall be included.
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C. Manufacturer software upgrades shall be provided to the Owner for five years from
system acceptance at no additional cost to the Owner.
D. System shall be compatible with the District’s existing system.

2.2 NETWORK VIDEO RECORDER AND STORAGE ARRAY

A. Network Video Recorder (NVR)

1. Hardware Specifications

a.

Processors: Two (2) Intel Xeon processor ES-2400 and ES-2400 v2
product families.

b. Chipset: Intel C602
c. Memory: 16 GB DDR3RAM
d. Storage: Eight RAID 5, hot swappable, 1 TB hard drives.
e. SCSI controller card for use with external storage devices.
f. I/0O Slots: Four (4) x16 PCle slots.
g. Digital I/O Card: Dry contact use.
h. Dimensions: 2 RU
2. Software Specifications:
a. Shall be enterprise level or better.
b. Shall be capable of recording a minimum of 64 cameras at 30FPS on a
single server.
c. Additional Features:
1) Remote administration, monitoring and management of video
and audio data
2) Archive utility
3) Network health and event monitoring
4) Logical camera grouping
5) Quick review
d. Recording rate configurable per camera system requirements:

)

Windows 10 professional or Owner approved OS.
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3. Provide client software at no charge for remote viewing and management. Install
on Owner provided workstations. Coordinate with Owner for exact number of
client software installations required.

4. Design Make: Hanwha Vision
B. Storage Array
1. Provide a SCSI connected storage array for each network video recorder system

with enough storage to store 90 days of recorded video with all cameras (new and
existing) recording at 8-10 fps.

2. Estimated array sizes are shown below. Submit calculations as part of submittal:
a. Storage shall be a minimum of 60TB
3. Design Make: Hanwha Vision

23 CAMERAS

A. Refer to the Contract Drawings for locations, types and mounting requirements. The
following is a general description.

B. TYPE S - Interior fixed, tamper-resistant, network [P camera shall meet or exceed the
following specifications:

1. General:

a. Casing: Polycarbonate smoked cover, aluminum inner camera module
with encapsulated electronics, white finish, tamper resistant
polycarbonate casing.

b. Power: Power over Ethernet (PoE) IEEE 802.3af, Class 3

c. Connectors:

1) RJ-45 10BASE-T/100BASE-TX PoE

2) 3.5 mm mic/line in, 3.5 mm line out

d. Operating Conditions: -10°C to 40°C (14°F to 122°F), humidity 20-80%
RH (non-condensing).

e. Included Accessories: Mounting and connector kits, Installation Guide
CD with installation tools, recording software and User Manual,
Windows decoder 1-user license.

2. Camera:

a. Signal-to-Noise Ratio: >60 dB
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Wide Dynamic Range:
1) Up to 120 Db.
2) Performed at pixel level to prevent "blooming" image.

Image sensor: Progressive scan RGB CMOS 1/3".
Lens:

1) Auto Focus Varifocal Megapixel Lens.

2) Focal Length: 2.8 mm.

3) Horizontal Angle of View: 104.4°

4) Iris Control: DC-iris.

Minimum Illumination:

1) Color: 0.15 lux.

Shutter Time: 1/5 sec to 1/12,000sec.
Pan/Tilt/Zoom: Manual adjustment.

Camera Angle Adjustment: Pan 350°, Tilt 69°, Rotation 355°

Video Compression: H.265/H.264: Main/High, MJPEG.
Resolution: 2592 x 1944 (5 MP).
Frame Rate:

1) H.264: Up to 30 fps (dependent upon coding, resolution, and
stream configuration).

2) Motion JPEG: Up to 15 fps (dependent upon coding, resolution,
and stream configuration).

Video Streaming: Multiple, individually configurable streams with
controllable frame rate and bandwidth, VBR/CBR H.264.

Multi-view Streaming: Up to 16 individually cropped out view areas,
preset positions, guard tour.
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4. Network:

a. Security: Password protection, IP address filtering, digest authentication,
user access log, IEEE 802.1X network access control, HTTPS
encryption.

5. System Integration:

a. Intelligent Video: Video motion detection, active tampering alarm, audio
detection.

b. Events: Intelligent video, external input.

c. Alarm Actions:

§)] File upload via FTP, HTTP & email.

2) Notification via email, HTTP & TCP.

3) External output activation.
4) Video and audio recording to edge storage.
5) Pre- and post-alarm video buffering.
6. Design Make: Wisenet Q Series.
C. TYPE B - the same parameters as for Type A except bi-directional.
1. Design Make: Wisenet P Series.
D. TYPE T — the same parameters as for Type A except three-way directional camera.
1. Design Make: Wisenet P Series.
E. TYPE F - Interior fixed, tamper-resistant, network IP fisheye camera shall meet or

exceed the following specifications:
1. General:

a. Casing: Polycarbonate smoked cover, aluminum inner camera module
with encapsulated electronics, white finish, tamper resistant
polycarbonate casing.

b. Power: Power over Ethernet (PoE) IEEE 802.3af, Class 3.

c. Connectors:

1) RJ-45 10BASE-T/100BASE-TX PoE.

2) 3.5 mm mic/line in, 3.5 mm line out.
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Operating Conditions: -10°C to 40°C (14°F to 122°F), humidity 20-80%
RH (non-condensing).

Included Accessories: Mounting and connector Kkits, Installation Guide
CD with installation tools, recording software and User Manual,
Windows decoder 1-user license.

Camera:

Video:

Signal-to-Noise Ratio: >60 dB

Wide Dynamic Range:

1) Up to 120 dB.

2) Performed at pixel level to prevent "blooming" image.
Image sensor: Progressive scan RGB CMOS 1/3"
Lens:

1) Auto Focus Varifocal Megapixel Lens.

2) Focal Length: 1.08 mm.

3) Horizontal Angle of View: 187°.

4) Iris Control: DC-iris.

Minimum Illumination:

1) Color: 0.39 lux.

Shutter Time: 2 sec to 1/12,000sec.

Video Compression: H.265/H.264: Main/Baseline/High, MJPEG.
Resolution: 2592 x 1944 (5 MP).
Frame Rate:

1) H.264: Up to 30 fps (dependent upon coding, resolution, and
stream configuration).

2) Motion JPEG: Up to 15 fps (dependent upon coding, resolution,
and stream configuration).

Video Streaming: Multiple, individually configurable streams with
controllable frame rate and bandwidth, VBR/CBR H.264.
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e. Multi-view Streaming: Up to 16 individually cropped out view areas,
preset positions, guard tour.

4. Network:

a. Security: Password protection, IP address filtering, digest authentication,
user access log, IEEE 802.1X network access control, HTTPS
encryption.

5. System Integration:

a. Intelligent Video: Video motion detection, active tampering alarm, audio
detection.

b. Events: Intelligent video, external input.

c. Alarm Actions:

9] File upload via FTP, HTTP & email.

2) Notification via email, HTTP & TCP.

3) External output activation.
4) Video and audio recording to edge storage.
5) Pre- and post-alarm video buffering.
6. Design Make: Wisenet Q Series.
F. TYPE O/V - Exterior fixed, vandal-resistant, network IP camera shall meet or exceed the

following specifications:

1. General:
a. Day/Night Compatibility.
b. Casing: Polycarbonate transparent cover, aluminum inner camera

module with encapsulated electronics, white finish, tamper resistant
polycarbonate casing, thermostatically controlled heater.

c. Power: Power over Ethernet (PoE) IEEE 802.3af, Class 3.
d. Connectors:
1) RJ-45 10BASE-T/100BASE-TX PoE.

2) 3.5 mm mic/line in, 3.5 mm line out.
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Operating Conditions: -50°C to 60°C (-22°F to 122°F); PoE operates
between 0°C to 50°C (32°F to 122°F), 12 VAC power is required for
heater operation below 0°C (32°F); humidity 20-80% RH (non-
condensing).

Included Accessories: Mounting and connector kits, Installation Guide
CD with installation tools, recording software and User Manual,
Windows decoder 1-user license.

Camera:

Signal-to-Noise Ratio: 50 dB

Image sensor: Progressive scan RGB CMOS 1/3.2"
Lens:

1) Auto Focus Varifocal Megapixel Lens.

2) Focal Length: 3-9 mm.

3) Horizontal Angle of View: 180° (Type O) - 270° (Type V).
4) Iris Control: DC-iris.

Minimum Illumination:

1) Color: 0.04 lux.

2) Mono: 0.004 lux.

Shutter Time: 2 sec to 1/12,000 sec.

Pan/Tilt/Zoom: Manual adjustment.

Video Compression: H.264 (MPEG-4 Part 10/AVC) & Motion JPEG.
Resolution: 2592 x 1944 (5 MP).
Frame Rate:

9] H.264: Up to 30 fps (dependent upon coding, resolution, and
stream configuration).

2) Motion JPEG: Up to 30 fps (dependent upon coding, resolution,
and stream configuration).

Video Streaming: Multiple, individually configurable streams with
controllable frame rate and bandwidth, VBR/CBR H.264.
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e. Multi-view Streaming: Up to 16 individually cropped out view areas,
preset positions, guard tour.

4. Network:

a. Security: Password protection, IP address filtering, digest authentication,
user access log, IEEE 802.1X network access control, HTTPS
encryption.

5. System Integration:

a. Intelligent Video: Video motion detection, active tampering alarm, audio
detection.

b. Events: Intelligent video, external input

c. Alarm Actions:

1) File upload via FTP, HTTP & email

2) Notification via email, HTTP & TCP

3) External output activation
4) Video and audio recording to edge storage
5) Pre- and post-alarm video buffering.
6. Design Make: Wisenet X Series
2.4 MOUNTING
A. Provide indoor and outdoor, custom camera mounting hardware as indicated on the

Contract Drawings. Note that all camera locations shall be field verified with the
Owner's Representative prior to roughing. This contractor shall be responsible for
locating the camera for optimum viewing of the scene. Refer to Section 3.2 of this
specification.

B. Provide equipment rack accessories for mounting of all IP video surveillance equipment
into existing equipment racks located in IDF and MDF locations.

2.5 CLOSED CIRCUIT TELEVISION SURVEILLANCE SYSTEM CABLE
A. Low voltage (24 VAC) video control cable shall be minimum of #18 AWG between the
controls at the console and the relay boxes located at the cameras for the equipment

specified.

B. Power branch circuiting for power supplies, etc. shall be minimum #10 AWG conductors
in minimum 1/2 in. conduit.
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C. Camera cabling shall be Category 6A. Provide one (1) dedicated cable for each camera.
Camera cabling shall match Owner's color coding standard listed in LAN specifications.
Refer to Specification Section 272100 for installation and testing requirements.

2.6 SURVEILLANCE MONITOR

A. The monitor shall meet the final minimum specifications:
1. Slim, LED Flat-Panel
2. Physical: 40-inch: 36-7/8"W x 21-5/8"H x 2"D (40" Diagonal)
3. Resolution: 1080p
4. Refresh Rate: 120Hz
5. Sound Output (RMS): 10W x 2
6. Speaker Type: Down Firing + Full Range
7. Dual Core Processor
8. Video and Audio Inputs:
a. HDMI
b. USB
c. Ethernet
d. Component
e. Composite
f. RF In
g. DVI Audio In (Mini Jack)
h. Digital Audio Out (Optical)
1. Audio Out (Mini Jack)
J- IR Out
k. RS232 (AV Control)
9 Power
a. Energy Star 6.0 Compliant
b. Power Supply: 110-120V, 60Hz
c. Typical Power Consumption: 40-inch: 5S1W
d. Standby Power Consumption: < 0.3W

10. DTV Tuner/Digital Cable Tuner/Analog Tuner
11. Clock & On/Off Timer
12. Universal Remote

13. Design Make: 40-inch: Samsung 40" Class, LED 6300 Series TV or Approved
Equal
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2.7 MONITOR MOUNT

A. The monitor mount shall meet the final minimum specifications:
1. Slim, Full-motion Wall Mount
2. Weight Capacity (Do not exceed): 100 Ibs
3. Swivel: +/- 90°
4. Tilt: 0° to -13.5°
5. Level: +/- 3°
6. Extension: 15.01 inches
7. Design Make: 40-inch: Sanus VLF515 or Approved Equal

2.8 REMOTE MINI-VIDEO DRIVER

A. Provide small form factor PC loaded with CCTV system surveillance monitoring
software that allows the CCTV system camera images to be displayed on surveillance
monitor.

B. Design Make: Intel NUC or approved equal.
2.9 ETHERNET MEDIA CONVERTERS
A. Provide Ethernet media converters designed to transmit and receive 10/100 Mbps or

10/100/1000 Mbps data over optical fiber through small form-factor fiber modules.
Converter shall also support IEEE 802.3at Class 1-4 as Power Sourcing Equipment (PSE)

with up to 30W at 48 VDC.
B. Provide weatherproof enclosure when converters are mounted outside.
C. Design Make: Pelco FMCI-PoE Series Media Converters

2.10 ANALOG VIDEO ENCODER

A. Video Features:
1. Encodes 4 analog video channels into 1 OP Ethernet stream.
2. Maximum resolution 720 x 480 (NTSC) or 720 x 576 (PAL).
3. 30 images per second from each port.
4. H.264 and Motion jpeg compression.
5. ONVIF compliant APL
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6. Motion adaptive 3D deinterlacing.
7. Motion detection selectable sensitivity and threshold.
8. Up to 4 privacy zones available per channel.
0. 4 BNC IN, 1 RJ-45 OUT.

B. Controls: Support for PTZ and dome cameras via RS-485 interface.

C. Audio Support: 4 audio input channels, 4 audio output channels.

D. External I/O terminals: 4 alarm IN, 4 alarm OUT.

E. Power over Ethernet: IEEE 902.3af (PoE), 15W per channel, 24 VAC or 12 VDC 8W
power input.

F. Compeatibility: Shall automatically connect to NVR video management system.

G. Accessories: Provide multiple rack mount kits to mount all encoders. Maximum of 3
encoders per 1U of rack space.

H. Design Make: Hanwha

PART 3 - EXECUTION
3.1 WIRING

A. Low voltage control relay boxes shall be provided as required. Camera and relay box
power shall be derived from the nearest available 120VAC unswitched power source or
as called for. Provide circuit breakers to match existing panelboards. Particular attention
should be directed to the proper installation of the camera mounting hardware. Video
distribution coaxial cable shall not be installed in the same conduit with any AC power
wiring. All camera locations shall be as directed by the Owner’s Representative in the
field.

B. Verify prior to roughing. Field locate cameras and provide lenses required for optimum
viewing of the scenes listed in the CCTV camera schedule on the Contract Documents
and to the Owner’s satisfaction. Coordinate all control equipment locations with the
Owner’s Representative.

C. Provide wiring between the cameras, control equipment and monitors. All wiring shall be
in accordance with Specification Sections 260501 and 272100 of these project
specifications.

32 INSTALLATION
A. Installation of the CCTV shall include the appropriate equipment and shall be performed

by a factory-trained Contractor Installer. The installation shall be completed to meet the
requirements of this specification and the project drawings. The installation shall include
the following:
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1. Site planning and system configuration of field hardware and CCTV.
2. Complete system diagnostics verification.

3. Complete system operation verification.

4, Problem reporting and tracking.

5. Project specific installation log.

6. Completion of specific customer acceptance test plans.

7. Formal turnover of the specific project installation documentation to
Maintenance Service Organization.

PROGRAMMING

A.

Include in bid the cost to cover all system programming, including items particular to his
project (such as custom zone descriptions, time delay settings, sensitivity settings, etc.)
such that entire system is 100% complete and operating to the Owner’s satisfaction.
Coordinate all system programming with the Owner. Re-number all cameras to meet
Owner’s requirements in the fields.

Provide three (3) additional site visits for programming and device relocations after
system has been accepted.

TESTING

A.

Submit a written test report from an authorized representative of the equipment
manufacturer that the system has been 100% tested and approved. Final test shall be
witnessed by Owner, Engineer, Contractor and performed by the equipment supplier.
Final test report must be received and acknowledged by the Owner prior to request for
final payment.

Provide three (3) 4-hour sessions of instruction to the staff with regard to use and
operation of the system.

Provide quarterly inspections during warranty period of the operation of all cameras,
video/audio quality, recording capability and all functions.

RECORD DRAWINGS

A.

Provide record drawings as specified other sections.

SYSTEM DOCUMENTATION

A.

Complete documentation shall be provided with the system. The documentation shall
completely describe all operations, each program, data sets and the hardware and
peripherals. All updates, addendum and adjustments to the documentation shall be
provided at no additional charge, in the same quantities as originally required. Each
Division shall define the initial quantities.
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System Administrator Manual: Overview and step-by-step guide and
instructions detailing all System Administrator responsibility and authority.

User Manual: Step by step guide and instructions detailing all system user
functions and responsibilities.

Alarm Monitoring Manual: Step by step guide and instructions detailing all
alarm monitoring system user functions and responsibilities.

Technical Maintenance Manual: Shall be a comprehensive and detailed
document providing all maintenance action, system testing schedules,
troubleshooting flowcharts, functional system layout and block diagrams and
schematic diagrams of all system wiring.

3.7 SYSTEM TRAINING

A.

Proposal shall include four (4) 4-hour sessions of system maintenance and training on-
site by a representative of the CCTV manufacturer. Training shall take place before the
system is operational. A detailed description of the training material shall be included in
the submittal package. All training courses shall enable the attendees to be capable of all
normal system operations within their respective positions.

1.

System Administrators shall receive a course detailing the system functions and
operations. Course shall offer configuration training on all aspects of the system
including data import-export, reports, cardholder management, system
workstations, peripherals and field hardware.

Alarm Monitoring Users shall receive a course detailing the operation of all
aspects of alarm monitoring functions, reports, error messages, alarm handling,
output relay control and general overview of field hardware.

3.8 POST-BID UNIT PRICES

A.

B.

Furnish Unit Prices for the items enumerated hereunder.

Any work not included under the Base Contract shall be performed in any quantity as
directed at the Unit Prices set forth below. Such work shall be performed upon request at
any time until final acceptance of all work under this contract. All such additional work
shall be performed in accordance with the terms and conditions of this contract. In the
event that the Owner shall direct the elimination of any work under this contract, the
Contractor shall credit to the Owner the cost of said eliminated work at the Unit Prices set
forth below.

The Unit Prices set forth hereunder shall include all materials required for the complete
installation and operation of each item.

The Contractor shall complete each column and submit Post-Bid, prior to submittals.

Item No. Description Pre-Startup Post Startup
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1. Type B, Interior Network IP Camera
2. Type F, Interior Network IP Camera
3. Type O, Exterior Network [P Camera
4. Type S, Interior Network IP Camera
5. Type T, Interior Network IP Camera
6. Type V, Exterior Network [P Camera

END OF SECTION
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SECTION 283100 — FIRE DETECTION AND ALARM

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

1.

10.
11.

Fire-alarm control panel (FACP).
Manual fire alarm pull stations.
System smoke detectors.

Carbon Monoxide detectors.

Heat detectors.

Notification appliances.

Fire Alarm Annunciator Panel (FAAP).

Addressable interface device.

Digital alarm communicator transmitter.

Network communications.

Device Guards.

1.2 DEFINITIONS

A.  EMT: Electrical Metallic Tubing.

B. FACP: Fire Alarm Control Panel.

C.  HLI: High Level Interface.

Newburgh Enlarged City School District
Newburgh ECSD New CTE Building

D.  NICET: National Institute for Certification in Engineering Technologies.

E. PC: Personal computer.

1.3 SUBMITTALS

A. Product Data: For each type of product, including finished options and accessories.

FIRE DETECTION AND ALARM
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1. Include construction details, material descriptions, dimensions, profiles, and finishes.
2. Include rated capacities, operating characteristics, and electrical characteristics.

B. Shop Drawings: For fire alarm system:

1.

10.

11.
12.

13.
14.

Floor plans (minimum 1/8-inch scale) with room names and numbers, showing device
locations and interconnecting conduit and wire. Include location of fire/smoke rated
or barrier walls.

Drawings shall show proposed layout and anchorage of equipment and
appurtenances and equipment relationship to other parts of the work, including
clearances for maintenance and operation.

Scaled detail drawings of FACP and FAAP panel fronts.
Wiring diagram for each device. Include connection details to auxiliary equipment.
Customize the second sentence of Clause F. to suit project-specific requirements.

Riser diagram showing devices, equipment, and interconnecting conduit and wire.
Indicate points of connection to other equipment such as, damper actuators, kitchen
hood fire protection systems, pre-action fire protection systems, clean agent fire
protection systems, elevator machine rooms and shafts, electric door locking
hardware, fire door releases, magnetic door holders, and other related devices and
equipment.

Complete narrative of the sequence of operation.

Sequence of operation matrix table including a complete line-by-line listing of fire
alarm initiating devices, corresponding device address, and input/output matrix.

Voltage drop calculations.

Battery sizing calculations.

Visual alarm power supply sizing calculations.

Power supply calculations for magnetic door holders, and electric door locking
hardware.

Wire identification schedule.

Include statement from manufacturer that all equipment and components have been
tested as a system and meet all requirements in this specification and in NFPA 72.All
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1.4

drawings must be stamped and signed by a Professional Engineer registered in New
York State, for approval by the Fire Marshal and NYSED.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For fire-alarm systems and components to include in
emergency, operation, and maintenance manuals. Include the following:

Comply with the "Records" section of the "Inspection, Testing and Maintenance"
chapter in NFPA 72.

Provide "Fire Alarm and Emergency Communications System Record of Completion
Documents” according to the "Completion Documents” Article in the
"Documentation” section of the "Fundamentals” chapter in NFPA 72.

Complete wiring diagrams showing connections between all devices and equipment.
Each conductor shall be numbered at every junction point with indication of
origination and termination points.

Riser diagram.
Device addresses.

Record copy of site-specific software. This software shall also be in an electronic
format to allow an alternate Authorized Distributor to add, change , or modify in any
way, the existing system data base.

Provide "Inspection and Testing Form" according to the "Inspection, Testing and
Maintenance" chapter in NFPA 72, and include the following:

a. Equipment tested.

b.  Frequency of testing of installed components.

c.  Frequency of inspection of installed components.

d. Requirements and recommendations related to results of maintenance.

e.  Manufacturer's user training manuals.

Manufacturer's required maintenance related to system warranty requirements.

Abbreviated operating instructions for mounting at fire-alarm control unit and each
annunciator unit.
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1.5 QUALITY ASSURANCE

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for
installation of units required for this Project.

B. Installer Qualifications: Installation shall be by personnel certified by NICET as fire alarm
Level IlI technician.

C. NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm
company.

D. Manufacturer and equipment supplier shall have a minimum of ten years’ prior experience
in New York State. Equipment supplier shall have 24-hour parts and labor service available
with @ maximum 4-hour response time. There shall be a minimum of 2 Independent
Authorized Distributors within a 50 mile radius of project. Proprietary equipment shall not
be acceptable.

1.6 PROJECT CONDITIONS

A. Use of Devices during Construction: Protect devices during construction unless devices are

placed in service to protect the facility during construction.
1.7 SYSTEM ZONING

A. Alarm Initiating Devices:

1. Provide a separate, individual zone for each manual pull station, area smoke detector,
duct smoke detector, and area heat detector, and water flow switch.

B.  Fire Audible and Visual Alarm Strobes:

1. Each floor of the building (above and below grade) shall be a separate, individual
zone.
2. Each stairwell shall be a separate, individual zone.
3. Each exterior area shall be a separate individual zone.
C.  Fire Alarm Control zones:

1. Air Handling Fan systems: Provide one (1) shutdown contact for each air handling fan
systems. Contacts shall initiate the shutdown of fan system and closing of dampers
on associated floor.
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2. Provide two (2) open/close contact for each floor's/zones’s dampers grouped as a
function of being in the supply or return air streams.

3. Provide one (1) recall contact for each elevator control panel to recall elevator to
ground floor.

4.  Provide one (1) release control contact for all door lock systems.

D. Initiating and signaling device wiring circuits/loops/channels shall be loaded to no more
than 80 percent (80%) capacity to allow for the installation of future devices.

1.8 WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment
and components that fail in materials or workmanship within specified warranty period.

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

B. Warranty Period: Three years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. All new fire detection and alarm system components shall be of the same manufacturer,
and must meet all requirements of the contract documents.

B. Acceptable manufacturers:

1.  Edwards

C. Products for this project shall be of the latest design that has been in service for at least
two (2) years, and no more than 4 years. Obsolete or discontinued models are not
acceptable.

2.2 DESCRIPTION

A. Fire alarm system infrastructure including conduit, wiring, backboxes, etc. and all
associated labor and installation is in the scope of this contract.
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B. Shop drawings and submittal review/approval, testing and programming, project
management and closeout documentation shall be by the fire alarm system
manufacturer’s authorized representative.

C. Provide a microprocessor-controlled, electrically supervised fire alarm system in
accordance with the Contract Documents. Provide detailed system design, all equipment,
tools, drawings, labor, materials, accessories, and approvals from governing agencies
required to furnish, install, start up, and test a complete operating fire alarm system.
Systems shall be provided and placed into operation in accordance with the requirements
of the Authority Having Jurisdiction (AH)).

D. Labor, materials including conduit and wiring, and accessories not specifically called for in
the Contract Documents but required to provide complete, operating, and approved
systems, shall be provided within the scope of this contract.

E. Determine, coordinate, and incorporate the design and construction requirements of the
architectural, structural, fire protection and mechanical systems, and auxiliary systems
including food service, fire doors and windows, elevators, and other related systems, to
fully meet all code requirements.

F. The fire alarm system manufacturer and Contractor shall provide all required
documentation, obtain all required permits and approvals, and shall provide all devices
and accessories in the quantities and locations necessary for a fully functional and code-
compliant system.

G. Programming of system shall be based on final room names and numbers, which may not
necessarily be the same as those used on the construction documents.

H. Noncoded, UL-certified addressable system, with multiplexed signal transmission and
voice/strobe evacuation.

I.  The Fire Alarm Control Panel (FACP) and Fire Alarm Annunciator Panel (FAAP) shall be
connected in a network configuration to become components for a distributed intelligence
system.

J. The fire detection and alarm system shall be the fully addressable type. Each fire alarm
initiating device shall be a separate, individual zone. Provide interface modules to connect
non-addressable devices to addressable wiring channels.

K. All components provided shall be listed for use with the selected system.

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

A.  Fire alarm signal initiation shall be by one or more of the following devices and systems:
1. Manual pull stations.
2. Heat detectors.
3. Smoke detectors.
4.  Duct smoke detectors.
5.  Waterflow Switch.

B.  Fire alarm signal shall initiate the following actions:

1. Continuously operate alarm notification appliances, including voice evacuation
notices.

2. Identify alarm and specific initiating device at FACP, connected network control
panels, off-premises network control panels, and remote annunciators.

3. Indicate device in alarm on the graphic annunciator

4. Transmit an alarm signal to the remote alarm receiving station.

5. Unlock electric door locks in designated egress paths.

6. Release fire and smoke doors held open by magnetic door holders.
7. Activate voice/alarm communication system.

8. Switch heating, ventilating, and air-conditioning equipment controls to fire alarm
mode.

9. Close smoke dampers in air ducts of designated air conditioning duct systems.
10. Activate emergency shutoffs for gas and fuel supplies.
11. Record events in the system memory.
C. Detection of carbon monoxide by a carbon monoxide detector shall:
1. Activate a distinct carbon monoxide alarm at the FACP.

a. Carbon monoxide signal shall be a separate and distinct signal from the fire
alarm system.
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2. Activate distinct local carbon monoxide visual/audible notification appliances for
associated carbon monoxide detector in alarm condition.
3. Activate carbon monoxide detector sounder base (if present).
4. Send a distinct carbon monoxide detector supervisory signal to central office.

D. Supervisory signal initiation shall be by one or more of the following devices and actions:

1. Independent fire detection and suppression systems.

2. User disabling of zones or individual devices.

3. Loss of communication with any panel on the network.

E. System trouble signal initiation shall be by one or more of the following devices and

actions:

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

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

3. Loss of communication with any addressable sensor, input module, relay, control
module, remote annunciator, or Ethernet module.

4.  Loss of primary power at FACP.

5. Ground or a single break in internal circuits of FACP.

6. Abnormal AC voltage at FACP.

7.  Break in standby battery circuitry.

8.  Failure of battery charging.

9.  Abnormal position of any switch at FACP or annunciator.

10. Voice signal amplifier failure.

F.  System Supervisory Signal Actions:

1.

Identify specific device initiating the event at FACP, off-premises network control
panels, and remote annunciators.

After a time delay of 200 seconds, transmit a trouble or supervisory signal to the
remote alarm receiving station.

Display system status on FAAP.
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2.4 FIRE ALARM CONTROL PANEL (FACP)

A. General Requirements for FACP:

1.

Field-programmable, microprocessor-based, modular, power-limited design with
electronic modules, complying with UL 864.

a.

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

Include a real-time clock for time annotation of events on the event recorder.

Provide communication between the FACP and remote circuit interface panels,
annunciators, and displays.

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

Provide nonvolatile memory for system database, logic, and operating system
and event history. The system shall require no manual input to initialize in the
event of a complete power down condition. The FACP shall provide a minimum
500-event history log.

Addressable Initiation Device Circuits: The FACP shall indicate which communication
zones have been silenced and shall provide selective silencing of alarm notification
appliance by building communication zone.

Addressable Control Circuits for Operation of Notification Appliances and Mechanical
Equipment: The FACP shall be listed for releasing service.

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

1.

2.

Annunciator and Display: Liquid-crystal type, three line(s) of 80 characters, minimum.

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

C. Initiating Device, Notification Appliance, and Signaling Line Circuits:

1.

Pathway Class Designations: NFPA 72, Class B.
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2. Pathway Survivability: Level 0. Staged evacuation Level 2 or 3.
3. Install no more than 100 addressable devices on each signaling-line circuit.
4. Serial Interfaces:
a. One dedicated RS 485 port for remote station operation using point ID DACT.

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

c.  One USB or RS 232 port for PC configuration.
d. One RS 232 port for VESDA HLI connection.
e. One RS 232 port for voice evacuation interface.
D. Smoke Alarm Verification:
1. Smoke alarm verification shall not be enabled.

E. Elevator recall:

1. Elevator recall shall be initiated only by one of the following alarm-initiating
devices.
a. Elevator lobby detectors except the lobby detector on the designated floor.

b. Smoke detector in elevator machine room.

C. Waterflow switch activation.

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

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine
room shall shut down elevators associated with the location without time delay.

a.  Water-flow switch associated with the sprinkler in the elevator pit may have
a delay to allow elevators to move to the designated floor.

F.  Notification Appliance Circuit:

1. Audible appliances shall sound in a three-pulse temporal pattern, as defined in
NFPA 72.
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2. Where notification appliances provide signals to sleeping areas, the alarm signal shall
be a 520-Hz square wave with an intensity 15 dB above the average ambient sound
level or 5 dB above the maximum sound level, or at least 75 dBA, whichever is greater,
measured at the pillow.

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

Door Controls:

1. Door hold-open devices that are controlled by smoke detectors at doors in smoke-
barrier walls shall be connected to fire alarm system.

Remote Smoke-Detector Sensitivity Adjustment:

1. Controls shall select specific addressable smoke detectors for adjustment, display
their current status and sensitivity settings, and change those settings. Allow controls
to be used to program repetitive, time-scheduled, and automated changes in
sensitivity of specific detector groups. Record sensitivity adjustments and sensitivity-
adjustment schedule changes in system memory.

Transmission to Remote Alarm Receiving Station:

1. Automatically transmit alarm, supervisory, and trouble signals to a remote alarm
station.

Voice/Alarm Signaling Service: Central emergency communication system with redundant
preamplifiers, amplifiers, and tone generators provided as a special module that is part of
fire-alarm control unit.

1. Indicate number of alarm channels for automatic, simultaneous transmission of
different announcements to different zones or for manual transmission of
announcements by use of the central-control microphone. Amplifiers shall comply
with UL 1711.

a. System shall provide a minimum of 8 digital audio channels)

b. Allow the application of, and evacuation signal to, indicated number of zones
and, at the same time, allow voice paging to the other zones selectively or in any
combination.

c. Programmable tone and message sequence selection.

d. Standard digitally recorded messages for "Evacuation” and "All Clear."
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2.5

e. Generate tones to be sequenced with audio messages of type recommended by
NFPA 72 and that are compatible with tone patterns of notification-appliance
circuits of fire-alarm control unit.

2. Status Annunciator: Indicate the status of various voice/alarm speaker zones and the
status of firefighters two-way telephone communications zones.

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

4.  Primary Power: 24V DC obtained from 120V AC service and a power supply module.
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory
signals supervisory and digital alarm communicator transmitters and digital alarm
radio transmitters shall be powered by 24V DC source.

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

Primary Power: 24-V dc obtained from 120-V ac service and a power supply module.
Initiating device, notification appliances, signaling lines, trouble signals, supervisor signals,
supervisory and digital alarm communicator transmitters and digital alarm radio
transmitters shall be powered by 24- V dc source.

Secondary Power: Provide sufficient battery capacity to operate the entire system upon
loss of power as required by NFPA 72 Section 10.6.7.2.1. Battery capacity shall be
calculated for minimum 24 hours of capacity in nonalarm (standby) mode and then 15
minutes at maximum connected load after that time period for audio voice systems and
24/5 for non audio systems. The on-site emergency power system shall not be used when
sizing the battery supply. The system shall automatically transfer to the standby batteries
upon power failure. Battery charging and recharging shall be automatic.

MANUAL FIRE ALARM PULL STATIONS

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

1. Single-action mechanism, pull-lever type; with integral addressable module arranged
to communicate manual-station status (normal, alarm, or trouble) to FACP.

2. Station Reset: Key-operated switch.
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2.6 SYSTEM SMOKE DETECTORS

A. General Requirements:

1.

Comply with UL 268 and FM approved; operating at 24V DC, nominal, Photoelectric
type.

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

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

Integral Visual-Indicating Light: LED type, indicating detector alarm/power-on status.
Thirty (30) mesh insect screen and magnetically activated test.

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

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

b.  Multiple levels of detection sensitivity for each sensor.
c.  Sensitivity levels based on time of day. Photoelectric Smoke Detectors:

Detector address shall be accessible from FACP and shall be able to identify the
detector's location within the system and its sensitivity setting.

An operator at FACP, having the designated access level, shall be able to manually
access the following for each detector:

a. Primary status.

b. Device type.

c. Present average value.

d. Present sensitivity selected.

e. Sensor range (normal, dirty, etc.).

C. Duct Smoke Detectors: Photoelectric type complying with UL 268A, 24V DC.
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Detector address shall be accessible from fire-alarm control unit and shall be able
to identify the detector's location within the system and its sensitivity setting.

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

a. Primary status.

b.  Device type.

C. Present average value.
d.  Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use
with the supplied detector for smoke detection in HVAC system ducts.

Duct detector and housing shall be calibrated and adjusted for sensitivity at the
manufacturer's factor to U.L. standards. Detector and housing shall be self-
compensating for the effect of air velocity, temperature, humidity and atmospheric
pressure.

Each duct detector shall be provide with sampling tubes sized according to duct
size, air velocity, and installation conditions.

Each duct detector shall be provided with remote alarm LED on a single gang plate,
surface or flush mounted.

2.7 CARBON MONOXIDE DETECTORS

A. General: Carbon monoxide detector listed for connection to fire-alarm system.

1.
2.

Mounting: Adapter plate for outlet box mounting.
Testable by introducing test carbon monoxide into the sensing cell.
Detector shall provide alarm contacts and trouble contacts.

Detector shall send trouble alarm when nearing end-of-life, power supply problems,
or internal faults.

Comply with UL 2075.

Locate, mount, and wire according to manufacturer's written instructions.
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2.8

2.9

7. Provide means for addressable connection to fire-alarm system.

8. Detector base shall provide a temporal 4 alarm signal.

HEAT DETECTORS
General Requirements for Heat Detectors: Comply with UL 521.

1. Temperature sensors shall test for and communicate the sensitivity range of the
device.

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

1. Mounting: Twist-lock base interchangeable with smoke-detector bases.

2. Integral Addressable Module: Arranged to communicate detector status (normal,
alarm, or trouble) to FACP.

NOTIFICATION APPLIANCES

General Requirements for Notification Appliances: Connected to notification-appliance
signal circuits, zoned as indicated, equipped for mounting as indicated, and with screw
terminals for system connections.

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

Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating
mechanism behind a grille. Comply with UL 464. Horns shall produce a sound-pressure
level of 90 dBA, measured 10 feet from the horn, using the coded signal prescribed in
UL 464 test protocol.

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

1. Rated Light Output:
a. 15/30/75/110 cd, selectable in the field.

2. Mounting: Wall mounted unless otherwise indicated.
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3. For units with guards to prevent physical damage, light output ratings shall be
determined with guards in place.
4. Flashing shall be in a temporal pattern, synchronized with other units.
5. Strobe Leads: Factory connected to screw terminals.
6. Mounting Faceplate: Factory finished, red.
D. Voice/Tone Notification Appliances:

2.10

1.
2.

Speakers shall be capable of providing 520hz.
Comply with UL 1480.

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

Speaker shall be capable of field selection of speaker voltage (25 and 70.7 Vrms) and
power settings (1/4 W, 1/2W, TW, 2 W).

a. Final settings shall be field adjusted to match the acoustical environment of each
speaker.

Exit Marking Audible Notification Appliance:

1.

Exit marking audible notification appliances shall meet the audibility requirements in
NFPA 72.

Provide exit marking audible notification appliances at the entrance to all building
exits.

Provide exit marking audible notification appliances at the entrance to areas of refuge
with audible signals distinct from those used for building exit marking.

FIRE ALARM ANNUNCIATOR PANEL (FAAP)

Graphic Annunciator Panel: Mounted in an aluminum frame with nonglare, minimum 3/16-
inch thick, clear acrylic cover over graphic representation of the facility. Detector locations
shall be represented by red LED lamps. Normal system operation shall be indicated by a
lighted, green LED. Trouble and supervisory alarms shall be represented by an amber LED.

1.
2.

Comply with UL 864.

Shall Operate from 24-V dc power supplied by the FACP.
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3. Include built-in voltage regulation, reverse polarity protection, RS 232/422 serial
communications, and a lamp test switch.

4. Surface mounted in a NEMA 250, Type 1 cabinet, with key lock and no exposed
screws or hinges.

5. Graphic representation of the facility floorplan, and each detector shall be
represented by an LED in its actual location. Floorplan shall be at 1/8-inch per foot
scale or larger.

6. The LED representing a detector shall flash two times per second while detector is an
alarm.

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

4. Devices shall be flush mounted in finished areas and surface mounted with back box
in unfinished areas.

B.  Monitor Module (SIGA-CT series): Microelectronic module providing a system address
for alarm-initiating devices for wired applications with normally open contacts using
NFPA 72A Style B (Class B, Two-Wire) circuit supervision. Module responds to polling
signals from FACP/Transponder and shall report alarm initiating/supervisory circuit status
changes to it.

C. Control Module (EST SIGA-CRH): Microelectronic module with one (1) induvial
addressable control relay with double-pole/double-throw (DPDT) contacts rated at two
(7.0A) @ 120VAC/28VDC. Module response to control signals from FACP/Transponder.

2.12  DIGITAL ALARM COMMUNICATOR TRANSMITTER

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

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

C. Addressable communications circuits from system transponders shall be electrically
supervised in accordance with NFPA 72A Style 6 (Class A, four-wire) standards, monitoring
for alarm (shorts), trouble (opens), and ground faults. When wired in the Style 6 (Class A,
four-wire) configuration, a single open or ground fault shall not prevent the receipt of an
alarm condition. Addressable communications circuits shall utilize two (2) cables of two
(2) No. 18 AWG twisted conductors from the transponder to the connected addressable
devices.

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

1. Verification that both telephone lines are available.

2. Programming device.

3. LED display.

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

5. Communications failure with the central station or FACP.
E. Digital data transmission shall include the following:

1. Address of the alarm-initiating device.

2. Address of the supervisory signal.

3. Address of the trouble-initiating device.

4. Loss of ac supply.

5. Loss of power.

6. Low battery.

7. Abnormal test signal.

8.  Communication bus failure.

F.  Secondary Power: Integral rechargeable battery and automatic charger.
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G. Self-Test: Conducted automatically every 24 hours with report transmitted to central
station.
2.13  NETWORK COMMUNICATIONS

A. Provide network communications for fire alarm system according to fire alarm
manufacturer's written requirements.

B. Provide network communications pathway per manufacturer's written requirements and
requirements in NFPA 72 and NFPA 70.

C. Provide integration gateway using BACnet for connection to building automation system
when required.
2.14  DEVICE GUARDS
A. Description: Welded wire mesh of size and shape for the device requiring protection.
1. Factory fabricated and furnished by device manufacturer.
2. Finish: Paint of color to match the protected device.

3. Guards must be UL cross listed with devices being used.

PART 3 - EXECUTION

3.1 EXAMINATION

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

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

B. Examine roughing-in for electrical connections to verify actual locations of connections
before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 EQUIPMENT INSTALLATION

A.  Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for
installation and testing of fire alarm equipment. Install all electrical wiring to comply with
requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems."

1.

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

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

B. Install wall-mounted equipment, with tops of cabinets not more than 78 inches above the
finished floor.

C. Manual Fire Alarm Pull Stations:

1.

Install manual fire alarm pull station in the normal path of egress within 60 inches of
the exit doorway.

The operable part of manual fire alarm pull station shall be between 42 inches and
48 inches above floor level. All devices shall be mounted at the same height unless
otherwise indicated. Smoke or Heat Detector Spacing:

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

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

Smooth ceiling spacing shall not exceed 30 feet.

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

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

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

E. Install a cover on each smoke detector that is not placed in service during construction.
Cover shall remain in place except during system testing. Remove cover prior to system
turnover.
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F.  Remote Status and Alarm Indicators: Install in a visible location near each smoke detector,
sprinkler water-flow switch, and valve-tamper switch that is not readily visible from normal
viewing position.

G. Audible Alarm Indicating Devices: Install not less than 6 inches below the ceiling. Install
bells and horns on flush-mounted back boxes with the device-operating mechanism
concealed behind a grille. Install all devices at the same height unless otherwise indicated.

H. Visible Alarm-Indicating Devices: Install adjacent to each alarm horn and at least 6 inches
below the ceiling. Install all devices at the same height unless otherwise indicated.

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

33 PATHWAYS
A. Fire alarm pathway and circuit wiring installation shall comply with NEC Article 760.
B. Where exposed, all fire alarm circuits shall be installed in dedicated EMT conduit.

C.  Where existing wall devices are being replaced in the same location, install new fire alarm
circuit wiring in existing conduit within wall (where available).

D. Pathways above recessed ceilings and in nonaccessible locations may be plenum-rated
cable.

E. All pathways must be independently supported from the structure above.

F.  Where passing through a wall or floor, provide a metal raceway or rigid nonmetallic
conduit sleeve.

G. All penetrations of rated walls and floors shall be properly fire-stopped.

34 IDENTIFICATION

A. Provide an identification nameplate for each equipment cabinet. Nameplates shall
correspond with labeling identified in the submittal drawings. Nameplates must be
engraved and secured using rivets or screws. The use of Dymo type labels is unacceptable.

B.  Fire alarm conduit shall be permanently labeled "FIRE ALARM" every 30 feet.
C. Fire alarm junction boxes shall be painted red.

D. All initiating and indicating devices shall be labeled with self-adhesive tape with black
lettering and identification labeling according to circuit loop and device address/number.
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3.5

3.6

Color code all wiring per recommended standards. Tag all wires in terminal cabinets with
tie wrap tags with inked identification.

Install framed instructions in a location visible from FACP.

GROUNDING

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

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

TESTING

The fire alarm system manufacturer or manufacturer’s authorized representative shall test
and inspect components, assemblies, and equipment installations, including connections.

Tests shall be witnessed by District (Owner), Engineer of Record, and the Fire Department.
The following tests and inspections shall be performed:
1. Visual Inspection: Conduct visual inspection prior to testing.

a. Inspection shall be based on completed record Drawings and system
documentation that is required by NFPA 72.

b. Comply with the "Visual Inspection Frequencies" table in the "Inspection” section
of the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the
"Initial/Reacceptance” column and list only the installed components.

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

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

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

5.  System manufacturer shall prepare the "Fire Alarm System Record of Completion" in
the "Documentation” section of the "Fundamentals" chapter in NFPA 72 and the
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"Inspection and Testing Form" in the "Records" section of the "Inspection, Testing
and Maintenance" chapter in NFPA 72.

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

E.  Fire alarm system will be considered defective if it does not pass tests and inspections.

3.7 CLOSEOUT DOCUMENTATION

A. The fire alarm system manufacturer or manufacturer's authorized representative shall
prepare and submit to the Engineer of Record all NFPA 72 required closeout
documentation including, but not limited to:

1.
2.

System Record of Completion

Notification Appliance Power Panel Supplementary Record of Completion
System Record of Inspection and Testing

Notification Appliance Supplementary Record of Inspection and Testing
Initiating Device Supplementary Record of Inspection and Testing

Periodic Inspection, Testing and Maintenance Documentation

B. Record Drawings, to include:

1.

Minimum 1/8" scale floorplan drawings indicating all final device types, locations,
ratings, settings and addresses

Wiring diagram of each device type

Riser diagram showing devices, device addresses, equipment, and interconnecting
conduit and wire

Narrative of sequence of operation

Sequence of operation matrix (includes complete line-by-line listing for fire alarm
initiating devices, device address and input/output matrix

Voltage drop calculations
Battery sizing calculations
Visual alarm power supply sizing calculations

Power supply calculations for door holders
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10. Wire identification schedule

11. Legend

C.  Operation and Maintenance Data: For fire-alarm systems and components to include in
emergency, operation, and maintenance manuals.

D.  Operating instructions for mounting at fire-alarm control unit and each annunciator unit.
E.  Warranty documentation.

F. All closeout documentation shall be signed and sealed by a Registered Professional
Engineer in New York State.

3.8 MAINTENANCE SERVICE

A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service
shall include 12 months' full maintenance by skilled employees of manufacturer's
designated service organization. Include preventive maintenance, repair or replacement
of worn or defective components, lubrication, cleaning, and adjusting as required for
proper operation. Parts and supplies shall be manufacturer's authorized replacement
parts and supplies.

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

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

B. Perform tests per the "Testing Frequencies" table in the "Testing" paragraph of the
"Inspection, Testing and Maintenance" chapter in NFPA 72.

3.9 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain fire alarm system.

END OF SECTION 283100
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SECTION 31 00 00 - SITE CLEARING
PART 1 GENERAL

1.1 This Section includes

Protecting existing trees and vegetation to remain.

Removal of trees, shrubs, designated plant life and vegetation.
Removal of topsoil and subsoil, rough grading and site contouring.
Clearing and grubbing.

Temporary erosion and sedimentation control measures.

Removal of above and below grade improvements and surface debris.

Mmoo ®»

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Contract Drawings and general provisions of the Contract, including
General and Supplementary Conditions and Division 1 Specification
Sections, apply to this Section.
B. Section 31 20 00: Excavation and Fill
C. Section 31 25 13: Erosion and Sediment Control

1.3 DEFINITIONS
A. Topsoil: Natural or cultivated surface-soil layer containing organic matter
and sand, silt, and clay particles; friable, pervious, and black or a darker
shade of brown, gray, or red than underlying subsoil; reasonably free of
subsoil, clay lumps, gravel, and other objects more than 2 inches in
diameter; and free of subsoil and weeds, roots, toxic materials, or other

non-soil.

B. Clearing: Removal of trees, shrubs, bushes, and other organic matter
found at or above original ground level.

C. Remove: Remove existing items from site and legally dispose of them off-

site, unless indicated to be removed and reinstalled. Removal shall be
completed daily.

D. Existing to Remain: Existing items that are not to be removed and that
are not otherwise indicated to be removed or removed and reinstalled.

1.3 SUBMITTALS

A. Pre-Construction photographs sufficiently detailed, of existing conditions
of trees, adjoining construction, and site improvements. Submit before
work begins.

B. Submit schedule indicating proposed trees to be removed or trimmed to

Owner and Architect for review prior to commencement of work.
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14 PROJECT CONDITIONS
A. Traffic: Minimize interference with adjoining roads, streets, walks, and
other adjacent occupied or used facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied
or used facilities without permission from the Owner and
authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if
required by authorities having jurisdiction.
3. Provide clear and appropriate signage for alternate routes and
proper notice to people.
B. Maintain access to existing adjacent areas of the building, walkways,
roads, and other adjacent occupied or used facilities.
1. This is an active facility and phasing of the work will be required

and with agreement of Owner to minimize disruptions to the
existing operations.

2. Do not close or obstruct adjacent areas of the building, walkways,
roads, or other occupied or used facilities without agreement with
the Owner and written permission from authorities having
jurisdiction.

C. Utility Locator Service: Notify utility locator service (Dig Safely New York —
811 or 800-962-7962) or retain services of a private utility locating firm for
area where Project is located before site clearing.

D. Hazardous Materials:

1. If materials suspected of containing hazardous materials are
encountered, do not disturb; immediately notify Architect and
Owner. Hazardous materials shall be removed as per the
characterization of hazard and disposed of in accordance with
NYSDEC requirements.

E. Storage of removed items or materials on-site will not be permitted,
unless indicated to be removed and stockpiled on site.

F. Utility Service: Maintain existing utilities in service and protect them
against damage during selective demolition operations.

G. Do not commence site clearing and demolition operations until

temporary erosion and sedimentation control measures are in place.
1.5 DELIVERY AND STORAGE

A. Deliver and store materials in a manner to prevent contamination or
segregation.

1.6 QUALITY ASSURANCE
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A. Comply with hauling and disposal regulations of authorities having
jurisdiction.

PART 2 PRODUCTS (Not Used)
PART 3 EXECUTION

3.1 PREPARATION AND PROTECTION

A. Protect and maintain benchmarks and survey control points from
disturbance during construction. Damaged or lost benchmark,
monuments and survey control points shall be replaced by a licensed New
York State Registered Land Surveyor at the Contractor’s expense.

B. Survey existing conditions and correlate with requirements indicated to
determine extent of selective demolition required.

C. Protect existing site improvements to remain from damage during
construction.
1. Restore damaged improvements to their original condition, as

acceptable to Owner.

D. Identify trees to be removed and trimmed and confirm with Owner and
Engineer prior to any demolition.

E. When unanticipated conflicts with intended function or design are

encountered, investigate and measure the nature and extent of conflict.

Promptly submit a written report to Engineer.

F. Site Access and Temporary Controls: Conduct selective demolition and
debris-removal operations to ensure minimum interference with adjacent
areas of the building, roads, streets, walks, walkways, and other adjacent
occupied and used facilities.

1. Do not close or obstruct adjacent areas of the building, streets,
walks, walkways, or other adjacent occupied or used facilities
without permission from Owner and authorities having
jurisdiction. Provide alternate routes around closed or obstructed
traffic ways if required by governing regulations.

2. Erect temporary protection, such as walks, ramps, fences, and
railings where required to permit safe passage of people and
vehicles.

3. Protect existing building elements, appurtenances, and items to
remain.

G. Identify and protect existing utilities.
H. Tree Protection: Erect and maintain a temporary fence around drip line of

individual trees or around perimeter drip line of groups of trees to remain.
Remove fence when construction is complete.
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1. Do not store construction materials, debris, or excavated material
within drip line of remaining trees.
2. Do not permit vehicles, equipment, or foot traffic within drip line
of remaining trees.
3. Do not excavate within drip line of trees, unless otherwise
indicated.

Temporary Facilities: Provide temporary barricades and other protection

required to prevent injury to people, damage to buildings and facilities to

remain.

1. Provide protection to ensure safe passage of people around
selective demolition area.

3.2 CLEARING AND GRUBBING

A. Install erosion control measures at the limits of clearing and grubbing or
as indicated on the Contract Drawings prior to commencement of
clearing and grubbing. Repair and or replace erosion control devices
immediately if damaged during clearing and grubbing.

B. Remove obstructions, grass, and other vegetation to permit installation of
new construction. Removal includes digging out stumps and obstructions
and grubbing roots.

C. Do not remove trees, shrubs, and other vegetation unless indicated to be
removed.

D. Completely remove stumps, roots, obstructions, and debris extending to a
depth of 18 inches below exposed subgrade.

E. Carefully grub within drip line of remaining trees.

F. Fill depressions caused by clearing and grubbing operations with
satisfactory soil material, unless further excavation or earthwork is
indicated.

1. Place fill material in horizontal layers not exceeding 8-inch loose

depth, and compact each layer to a density equal to adjacent
original ground.

33 TOPSOIL STRIPPING

A. Remove sod and grass before stripping topsoil.

B. Strip topsoil to whatever depths are encountered in a manner to prevent
intermingling with underlying subsoil or other waste materials.
1. Remove subsoil and non-soil materials from topsoil, including

trash, debris, weeds, roots, and other waste materials.
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Stockpile topsoil materials away from edge of excavations without
intermixing with subsoil. Grade and shape stockpiles to drain surface
water. Cover to prevent windblown dust. Provide temporary erosion and
sediment control measures as indicated on the Contract Drawings.

1. Limit height of topsoil stockpiles to 72 inches.

2 Do not stockpile topsoil within drip line of remaining trees.

3. Stockpile surplus topsoil and allow for respreading deeper topsoil
4 Dispose of unused topsoil at the end of the project as specified for

waste material disposal.

TREE/STUMP REMOVAL

A.

B.

Removal:

1. Remove tree, stump and root system in entirety.

2. Remove material from the site daily.

3. Dispose at authorized facility.

Restoration

1. Place fill, rough grade area and restore to existing conditions

REMOVAL AND DISPOSAL

A.

®

Removal:

1. Remove surplus soil material, unsuitable topsoil, obstructions,
demolished materials, and waste materials, including trash and
debris, and legally dispose of them off Owner's property.

2. Remove material from the site daily.

3. Dispose at authorized facility.

Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off Owner's property and

legally dispose of them.

Dumping: No dumping shall be allowed in any stream, corridor, wetlands,

surface waters, or at unspecified locations or at locations not approved by

the Engineer or regulatory agencies.

Leave Work area in a neat and uncluttered condition.

SITE IMPROVEMENTS

A.

Remove existing above- and below-grade improvements as indicated and
as necessary to facilitate new construction. The Contractor shall
temporarily relocate existing mailboxes, road signs, fences, landscaping,
etc. during construction and re-install them at their original location once
the work is completed.
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B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
1. Unless existing full-depth joints coincide with line of demolition,

neatly saw-cut length of existing pavement, slabs, sidewalks, curbs,
and gutters to remain before removing existing pavement. Saw-
cut faces vertically.

3.6 ROUGH GRADING

A. Identify required lines, levels, contours, and datum.

B. Identify known underground, above ground, and aerial utilities. Stake and
flag locations.

C. Notify utility companies to paint out utility locations.

D. Excavate topsoil and subsoil from areas to be further excavated, re-

landscaped, or re-graded.
E. Stockpile topsoil and subsoil in designated area(s).

END OF SECTION 31 00 00
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SECTION 31 01 00 — SELECTIVE TREE REMOVAL

PART 1 GENERAL

1.1 This Section includes