SECTION 16000 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

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

SUMMARY

Alternates:  Refer to Division 1 to determine extent of, if any, work of this section that will be
affected by any alternates if accepted.

Furnish all materials, equipment, labor, and supplies and perform all operations necessary to
complete the electrical work in accordance with the intent of the drawings and these
specifications.

Temporary Power and Lighting:

1. Power Distribution:  Provide weatherproof, grounded circuits with ground-fault
interruption features, with proper power characteristics and either permanently wired or
plug-in connections as appropriate for intended use. Provide overload-protected
disconnect switch for each circuit at distribution panel. Space 4-gang convenience
outlets (20 amp circuit) so that every portion of work can be reached with 100' extension
cord.

2. Temporary Lighting: Provide lighting of intensity and quality sufficient for proper and
safe performance of the work and for access thereto and security thereof. (Consult
OSHA requirements.)

QUALITY ASSURANCE

All wiring shall be in accordance with the latest issue of the National Electrical Code.

The Contractor shall show evidence, upon request, of having successfully completed at least
five similar projects. Installation of each system shall be under the supervision of a factory-
authorized organization.

The Contractor shall show evidence, upon request, that he maintains a fully equipped service
organization capable of furnishing adequate inspection and service to the system. The
Contractor must have a service contract program for the maintenance of the system after the

guarantee period.

All electrical equipment shall be approved by Underwriters Laboratories, Inc. Each system
shall be products of a single manufacturer of established reputation and experience. The
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Contractor shall have supplied similar apparatus to comparable installations rendering
satisfactory service for at least three years.

E. For each system, the manufacturer shall furnish "gratis" to the Owner a one-year contract
effective from the date of installation for maintenance and inspection services of the
manufacturer's equipment with a minimum of two inspections during the contract year.

F. Furnish the services of a competent instructor for not less than one four- hour period for
instructing personnel in the operation and maintenance of the closed-circuit television system,
on the dates requested by the Owner.

G.  Prior to submission for review of any item of equipment, determine whether or not it will fit in
the space provided. 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 Architect/Engineer and approval
received before such alterations are made.

1.4 FIRE ALARM SYSTEM

A.  Fire alarm systems shall generally comply with requirements of NFPA 72 for local building
systems except as modified and supplemented by this specification. All units of equipment
shall be listed by Underwriters Laboratories. The existing fire alarm control panel is a Simplex
model 4100. Provide control panel modifications, power supplies, relays, programming, etc. as
required to add the functions indicated on the drawings and form a complete and workable
emergency evacuation life safety system.

1.5 SUBMITTALS

A.  Inaccordance with Division 1, furnish the following:

1. Manufacturer's descriptive literature: For each type of product indicated.

2. Submit shop drawings which include engineering drawings of the system with
specification sheets covering all component parts of the system and interconnection
diagrams.

3. Submit fire alarm battery calculations.

4. Certification:

a. Prior to final inspection, deliver to the Owner's Representative four (4) copies of
certification that the material is in accordance with the drawings and specifications
and has been properly installed.

b. Submit certification of system operating test.

5. Manuals: Submit copies of complete set of operating instructions including circuit
diagrams and other information of system components. Supply six complete sets of each.

BASIC ELECTRICAL REQUIREMENTS
UNUM PROVIDENT 16000 - 2
DAYCARE CENTER-KITCHEN HOOD REPLACEMENT



1.6 PROJECT CONDITIONS

A.  Regulatory Requirements:

1. Conform to the requirements of all laws and regulations applicable to the work.

2. Cooperate with all authorities having jurisdiction.

3. Compliance with laws and regulations governing the work on this project does not relieve
the Contractor from compliance with more restrictive requirements contained in these
specifications.

4. If the Contract Documents are found to be at variance with any law or regulation, the
Contractor shall notify the Architect/Engineer promptly in writing. The Contractor shall
assume full responsibility for any work contrary to law or regulation, and shall bear all
costs for the corrections thereof.

5. Minimum Requirements: The National Electrical Code (NEC), Underwriters
Laboratories, Inc. (UL), the National Fire Codes, and National Fire Protection
Association (NFPA) are a minimum requirement for work under this section. Design
drawings and other specification sections shall govern in those instances where
requirements are greater than those specified in the NEC.

B. Permits, Fees, and Inspections:

1. Secure and pay for all permits, fees, licenses, inspections, etc., required for the work
under Division 16.

2. Schedule and pay for all legally required inspections and cooperate with inspecting
officers.

3. Provide Certificates of Inspection and Approval from all regulatory authorities having

jurisdiction over the work in Division 16.

C.  Drawings:

L.

Do not scale the drawings. The general location of the apparatus and the details of the
work are shown on the drawings, which form a part of this specification. Exact locations
are to be determined at the building as the work progresses, and shall be subject to the
Architect/Engineer's approval. Actual field conditions shall govern all dimensions.

Anything shown on the drawings and not mentioned in the specifications or vice versa
shall be furnished as if it were both shown and specified.

It is not intended that the drawings shall show every wire, device, fitting, conduit or
appliance, but it shall be a requirement to furnish without additional expense, all material
and labor necessary to complete the systems in accordance with the NEC and the best
practice of the trade.

1.7 WARRANTY
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A.

1.8

A.

The Contractor shall guarantee all equipment and wiring free from inherent mechanical or
electrical defects for one year from date of acceptance.

RELATED WORK

Division 15 - Mechanical

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Toggle Switches: 20A, 277V, 1-pole, ivory specification grade, mount 4'-0" above finished
floor at door entrance.

Receptacles shall be ivory specification grade, mounted 18" above finished floor unless
otherwise noted.

Duplex Receptacles With Ground-Fault Interrupter shall be an integral unit suitable for
mounting in a standard outlet box.

1. Ground-Fault Interrupter shall consist of a differential current transformer, solid state
sensing circuitry and a circuit interrupter switch. It shall be rated for operation on a 60
Hz, 120-volt, 20-ampere branch circuit. Device shall have nominal sensitivity to ground
leakage current of five milliamperes and shall function to interrupt the current supply for
any value of ground leakage current above five milliamperes on the load side of the
device. Device shall have a minimum nominal tripping time of 1/30th of a second.

2. Receptacle shall be rated 20 amperes, 125 volts for indoor use and shall be the standard
duplex, three-wire, grounding type.

Weatherproof Receptacles shall consist of a duplex GFI receptacle, as specified, mounted in a
weatherproof box with a gasketed, weatherproof, cast metal cover plate and cap over each
receptacle opening. The cap shall be permanently attached to the cover plate by a spring hinged
flap. The weatherproof integrity shall not be affected when heavy duty specification or hospital

grade attachment plug caps are inserted. Cover plates on outlet boxes mounted flush in the wall
shall be gasketed to the wall in a watertight manner.

Plates shall be 302 stainless steel

Boxes shall be steel minimum 2-1/2" deep.

Disconnect Switches shall be heavy-duty type, horsepower rated.
Motor Starters:

1. Magnetic motor starters shall be furnished by Division 15 within factory assembled
kitchen hood control panel and wired under the work of this section.
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a. Provide a disconnect switch within site of kitchen hood control panel as required
by NEC.

L Wiring Materials:
1. Wiring shall be enclosed in electrical rigid galvanized steel, intermediate metal conduit,

or electrical metallic tubing sized in accordance with code requirements for the
conductors. Types MC or NM cable may be used where concealed in walls or ceilings

and allowed by code.
a. Conduit fittings shall be steel compression type.
b. Terminations for all conduit shall have insulated bushings or insulated throat

connectors in accordance with code requirements.

C. All conduits shall be substantially supported with approved clips or hangers spaced
not to exceed ten feet on center. Minimum conduit size shall be 1/2".

2. Surface Metal Raceway: UL 5 listed.

a. Boxes and fittings for surface metal raceways shall be as recommended by the
manufacturer.
b. Support clips for surface metal raceways shall be the concealed type, with

attachment screws concealed behind the raceway.

3. Flexible Metal Conduit shall be used for all connections to motors and vibrating
equipment and shall comply with Fed. Spec. WW-C-566.

4. Liquid-Tight Flexible Metal Conduit shall consist of flexible steel conduit with a
liquid-tight PVC jacket over the conduit.

a. Fittings shall incorporate a threaded grounding cone, a steel or plastic compression
ring, and a gland for tightening.

b. Liquid-tight flexible metal conduit shall be used in damp or wet locations when
flexible metal conduit would otherwise be used.

C. Liquid-tight flexible metal conduit shall not penetrate the roof or exterior walls,
and shall not be installed in lengths exceeding 72” except where necessary for
flexibility.

5. All Wiring shall be type THW, XHHW, or THWN, UL labeled, copper conductors with
600-volt insulation, except as otherwise noted. Minimum size wire shall be No. 12
AWG.

6. Nonmetallic-Sheathed Cable (Type NM) shall be two-or three-conductor with a ground
conductor and an overall covering that is flame-retardant and moisture-resistant.
Minimum wire size shall be No. 12 AWG.
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7. Type MC Cable shall have minimum No. 12 AWG type THWN or XHHW insulated
copper conductors with an internal bare or insulated copper ground wire.

J. Fire-Stop Material:

1. Fire-stopping material shall maintain its dimension and integrity while preventing the
passage of flame, smoke, and gases under conditions of installation and use when
exposed to the ASTM E 119 time-temperature curve for a time period equivalent to the
rating of the assembly penetrated. Cotton waste shall not ignite when placed in contact
with the non-fire side during the test. Fire-stopping material shall be noncombustible as
defined by ASTM E 136; and in addition for insulation materials, melt point shall be a
minimum of 1700°F for one-hour protection and 1850°F for two-hour protection.

2. Seals for floor, exterior wall, and roof shall also be watertight.

K.  Circuit Breakers: Circuit breakers to be added to existing panelboards shall match existing
circuit breakers. Existing panelboards are Cutler Hammer types PRL1 and PRL2.

L. Grounding Conductors:
1. Grounding conductors shall be soft-drawn bare copper.

2. Insulated grounding wires shall be UL and NEC approved types, copper, with THWN or
XHHW insulation color identified green, except where otherwise shown on the drawings
or specified.

3. Wire shall not be less than shown on the drawings and not less than required by the NEC.

M.  Equipment Grounding Connections: Connections shall be of the compression type solderless
connectors.

N.  Fire Alarm System Components:

1. The existing fire alarm control panel is a Simplex model 4100. Provide control panel
modifications, power supplies, relays, programming, etc. as required to add the functions
indicated on the drawings and form a complete and workable emergency evacuation life
safety system.

2. Conduit and Wire:

a. Fire Alarm Wiring: Wiring shall be in accordance with NEC Article 760, as
shown on the drawings, and as recommended by the manufacturer of the fire alarm
system. All wires shall be color coded and installed in metal conduit where
exposed. Metal Clad cable that is listed for fire alarm use shall be permitted where
concealed. Conduit fill shall not exceed 40 percent of interior cross sectional area.
Number and size of conductors shall be as recommended by the fire alarm system
manufacturer. Conduit shall be 1/2" minimum.

b. Wires in junction boxes and cabinets shall be permanently tagged and identified
with tags.
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3.

Terminal Boxes, Junction Boxes and Cabinets:

a. Shall be galvanized steel in accordance with UL.
b. Paint red and identify with white markings as "Fire".
C. Junction boxes shall have a volume 40 percent greater than required by the NEC.

Minimum sized wire shall be considered as 14 AWG for calculation purposes.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:

L.

All work shall be in accordance with the National Electrical Code's requirements as
amended to date, with the local electric utility company's rules, the Fire Underwriter's
requirements, and all local, state and federal laws and regulations.

In general, all wiring in finished areas shall be concealed in walls or above ceilings.
Where wiring cannot be concealed due to existing construction, exposed wiring shall be
installed in conduit or surface metal raceway as indicated on the drawings. Exposed
wiring shall not be installed in finished areas without prior written authorization from the
Engineer.

Conduits shall be of sizes required by the National Electrical Code. Exposed conduits
shall be installed with runs parallel or perpendicular to walls and ceiling, with right-angle
turns consisting of bends, fittings, or outlet boxes. No wire shall be installed until work
that might cause damage to wires or conduits has been completed. Conduits shall be
thoroughly cleaned of water or other foreign matter before wire is installed.

Where conduits, wireways and other electrical raceways pass through fire partitions, fire
walls, or floor, install a fire-stop that provides an effective barrier against the spread of
fire, smoke and gases. Fire-stop material shall be packed tight and completely fill
clearances between raceways and openings. Floor, exterior wall, and roof seals shall also
be made watertight.

Where raceways puncture roof, coordinate with Division 7.

Surface metal raceways shall be sized as required by the National Electrical code and as
recommended by the manufacturer. Surface metal raceways shall be installed with runs
parallel or perpendicular to walls and ceiling. Changes in direction shall only be made at
device box locations or with fittings designed for the particular application. Installation
shall be as visually unobtrusive as possible:

a. Surface metal raceways shall be painted to match wall finishes.

All splices shall be mechanically and electrically perfect, using crimp type wire
connectors.

BASIC ELECTRICAL REQUIREMENTS

UNUM PROVIDENT 16000 - 7
DAYCARE CENTER-KITCHEN HOOD REPLACEMENT



10.

11.

12.

13.

14.

Provide all disconnect switches required by the N.E.C.

Mount disconnect switches and starters at a height of 60" above finished floor unless
otherwise noted.

Provide all necessary hardware for mounting motor starters.

Revise existing panelboard directories. Furnish new cards as needed. Directories shall
be typewritten or printed using a computer.

Circuit numbers indicated on the drawings are the actual numbers assigned to the circuit
in the panelboard and shall not be varied without the consent of the Architect/Engineer.

Branch circuit wiring may be nonmetallic-sheathed cable where concealed and allowed
by Code, Type NM. NOTE: All romex shall be Properly Supported. (Provide
continuous ground wire.)

In general, conductors shall be the same size from the last protective device to the load
and shall have an ampacity the same as or greater than the ampacity of the protective
device where the wire size is not shown on the drawings. Use the 60°C ampacity rating
for wire sizes No. 14 through No. 1. For 120V circuits, home runs longer than 50 feet
shall be minimum No. 10 AWG, longer than 100 feet shall be minimum No. 8 AWG, and
longer than 180 feet shall be minimum No. 6 AWG.

B.  Grounding:

L.

The entire electrical system shall be permanently and effectively grounded in accordance
with Code requirements.

Connections to junction boxes, equipment frames, etc., shall be bolted.

Conduit Systems:

a. Ground all metallic conduit systems.

b. Conduit systems shall contain a grounding conductor sized per NEC Table 250-
122 or as shown on the drawings. Increase conduit size where necessary to

accommodate the grounding conductor.

Feeders and Branch Circuits: Install green grounding conductors with all feeders and
branch circuits.

C. Alterations:

1. The Contractor shall study all drawings and specifications, visit the site, and acquaint
himself with the existing conditions and the requirements of the plans and specifications.
No claim will be recognized for extra compensation due to the failure of the Contractor to
familiarize himself with the conditions and extent of the proposed work.
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The Contractor shall execute all alterations, additions, removals, relocations or new work,
etc., as indicated or required to provide a complete installation in accordance with the
intent of the drawing and specifications.

Reconnect existing circuits to remain. Remove existing equipment to be discontinued.

Any existing work disturbed or damaged by the alterations or new work shall be repaired
or replaced to the Engineer's satisfaction.

Equipment relocated or removed and reinstalled shall be cleaned and repaired to a first-
class condition before reinstallation.

D.  Fire Alarm System Installation:

1.

Installation shall be in accordance with the NEC Article 760, and the Americans with
Disabilities Act and as shown on the drawings.

Installation shall be as shown on the drawings and on the manufacturer's wiring
diagrams, and shall be performed under the supervision of a factory-trained
representative.

All wiring shall be one wire per terminal to insure supervision. Crimp-on connectors shall
not be used.

All wiring shall be color-coded and tagged and shall be checked for continuity, short
circuiting, and resistance to ground.

All fire alarm wiring shall be installed in raceways where exposed. Cable shall be
permitted where concealed and allowed by local code.

A factory-trained technician shall be present during testing and final inspection and shall
instruct the Owner in system operation.

Splices and taps: Use numbered terminal strips in junction, pull, and outlet boxes;
cabinets; or equipment enclosures where circuit connections are made.

Tests:

a. Provide the service of a competent, factory-trained engineer or technician
authorized by the manufacturer of the fire alarm equipment to technically
supervise and participate during all of the adjustments and tests for the system.
Make all adjustments and tests in the presence of the Owner's Representative.

b. When the systems have been completed and prior to the final inspection, furnish
testing equipment and perform the following tests in the presence of the Owner's

Representative.

1) Before energizing the cables and wires, check for correct connections and
test for short circuits, ground faults, continuity, and insulation.
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2) Test the insulation on all installed cable and wiring by standard methods as
recommended by the equipment manufacturer.

3) Open fire alarm detector circuits to see if trouble signal actuates.

4) Check installation, supervision, operation and sensitivity of smoke detectors
as recommended by the manufacturer to ascertain that they will avoid false
alarm signals and will function as specified.

5) Perform any other tests recommended by the equipment manufacturer.

9. Final Inspection: At the final inspection a factory-trained representative of the
manufacturer of the existing equipment shall demonstrate that the systems function
properly in every respect. The demonstration shall be made in the presence of the
Architect/Engineer.

E.  Continuity of Services: Arrange to execute work at such times and in such locations to provide
uninterrupted service to the building or any of its sections. If necessary, temporary power shall
be installed to provide for this condition. Authorization for interrupting service shall be
obtained in writing from the Owner. Any interruption of normal supply shall be performed
during an overtime period to be scheduled with the Owner. Cost for overtime work shall be
included in the bid.

F. Identification: Provide tags on each end of all pulled wires giving location of other end.
Provide phenolic nameplates for all panelboards, motor starters, disconnect switches (except
switches located at motors), and duct smoke detector remote test/alarm-indicating stations..

G.  Record Drawings: The Contractor shall keep on the job a set of prints showing any changes to
the installation. These shall be given to the Engineer at the completion of the work.

H.  Testing and Adjusting:

1. The entire installation shall be free from short-circuits and improper grounds. Tests shall
be made in the presence of the Engineer or his representatives.

2. Each individual lighting circuit shall be tested at the panel; and in testing for insulation
resistance to ground, the lighting equipment shall be connected for proper operation. In
no case shall the insulation resistance be less than that required by the National Electrical
Code. Failures shall be corrected in a manner satisfactory to the Architect/Engineer.

3. Each system shall be completely tested and shall be adjusted for proper operation as
required by the Engineer.

END OF SECTION 16000
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