
SECTION 16000 

BASIC ELECTRIC REQUIREMENTS 

PART 1 - GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish all labor, materials, tools, and equipment, and perform all
work and services necessary for, or incidental, to the furnish and installation of all
electrical work as shown on the Drawings and as specified in accordance with the
provisions of the Contract Documents and completely coordinate with the work of other
trades involved in the general construction. Although such work is not specifically
shown or specified, all supplementary or miscellaneous items, appurtenances and
devices, incidental to or necessary for a sound, secure and complete installation shall
be furnished and installed as part of this work. The Contractor shall obtain approved
Shop Drawings showing wiring diagrams, connection diagrams, roughing-in and hook
up details for all equipment and completely therewith. All electrical work shall be
complete and left in operating condition in accordance with the intent of the Drawings
and Specifications for the electrical work.

B. Reference Section 17000, Control and Information System Scope and General
Requirements for the scope of work details as they relate to the Division 17 Contractor.

C. The electrical scope of work for this project primarily includes, but is not limited to, the
following:

1. Furnish, assemble, and install PLC electrical enclosures indicated on the
Drawings.

2. Furnish and install all raceway systems including conduit and fittings required for
signals and components being added to the control system.

3. Furnish and install all low voltage wire and cable as required for signals and
components being added to the control system.

4. Modifications to existing electrical equipment as specified herein and indicated on
the Drawings.

5. Other electrical work as specified herein and indicated on the Drawings.

D. All material and equipment must be the product of an established, reputable and
approved manufacturer; must be new and of first-class construction; must be designed
and guaranteed to perform the service required; and must bear the label of approval
of the Underwriters Laboratories, Inc., where such approval is available for the product
of the listed manufacturer as approved by the CMCMUA.

E. When a specified or indicated item has been superseded or is no longer available, the
manufacturer's latest equivalent type or model of material or equipment as approved
by the CMCMUA shall be furnished and installed at no additional cost to the CMCMUA.
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F. Where the Contractor's selection of equipment of specified manufacturers or
additionally approved manufacturers requires changes or additions to the system
design, the Contractor shall be responsible in all respects for the modifications to all
system designs including software programming, subject to the approval of the
CMCMUA. The Contractor's bid shall include all costs for all work of the Contractor
for all trades made necessary by such changes, additions or modifications or resulting
from any approved substitution.

G. Furnish and install all stands, racks, brackets, supports, and similar equipment
required to properly serve the equipment which is furnished under this Contract or
equipment other specified or indicated on the Drawings.

H. All electrical components and systems, including electrical equipment foundations,
shall be designed to resist operational forces as well as lateral sway and axial motion
seismic and thermal forces. Seismic support design shall be in accordance with
Section 01350 - Seismic Anchorage and Bracing.

1.02 EQUIPMENT LOCATION 

A. The Drawings show the general location of feeders, transformers, outlets, conduits,
and circuit arrangements. Because of the small scale of the Drawings, it is not possible
to indicate all of the details involved. The Contractor shall carefully investigate the
structural and finish conditions affecting all of the work and shall arrange such work
accordingly; furnishing such fittings, junction boxes, and accessories as may be
required to meet such conditions. The Contractor shall refer to the entire Drawing set
to verify openings, special surfaces and location of other equipment, or other special
equipment prior to roughing-in for panels, switches and other outlets. The Contractor
shall verify all equipment dimensions to ensure that the proposed equipment will fit
properly in spaces indicated.

B. Where outlets are shown near identified equipment furnished by this or other
Contractors, it is the intent of the Specifications or Drawings that the outlet be located
at the equipment to be served. The Contractor shall coordinate the location of these
outlets to be near the final location of the equipment served whether placed correctly
or incorrectly on the Drawings.

1.03 LOCAL CONDITIONS 

A. The Contractor shall examine the site and become familiar with conditions affecting
the work. The Contractor shall investigate, determine and verify locations of any
overhead or buried utilities on or near the site, and shall determine such locations in
conjunction with all public and/or private utility companies with all authorities having
jurisdiction. All costs, both temporary and permanent connections to all utilities, shall
be included in the Bid. The Contractor shall be responsible for scheduling and
coordinating with the local utility for temporary and permanent services.

B. In addition, the Contractor shall relocate all duct banks, lighting fixtures, receptacles,
switches, boxes, and other electrical equipment as necessary to facilitate the Work
included in this project. Costs for such work shall be included in the Bid.

16000-2 BASIC ELECTRIC REQUIREMENTS 
(rev)



1.04 SUBMITTAL$ 

A. In accordance with the procedures and requirements set forth in the General
Conditions, Section 01300, Submittals and the requirements of the individual
specification sections, the Contractor shall obtain from the equipment manufacturer
and submit the following:

1. Shop Drawings

2. Operation and Maintenance Manuals

3. Spare Parts Lists

4. Proposed Testing Methods and Reports of Certified Shop Tests.

5. Reports of Certified Field Tests.

B. Submittals shall sufficiently complete in detail to enable the CMCMUA to determine
compliance with contract requirements.

C. Submittals shall be approved only to the extent of the information shown. Approval of
an item of equipment shall not be construed to mean approval for components of that
item for which the Contractor has provided no information.

D. Some individual Division 16 specification sections may require a Compliance,
Deviations, and Exceptions (CD&E) letter to be submitted. If the CD&E letter is
required and shop drawings are submitted without the letter, the submittal shall be 
rEjected. The letter shall include all comments, deviations and exceptions taken to the
Drawings and Specifications by the Contractor AND Equipment
Manufacturer/Supplier. This letter shall include a copy of this specification section. In
the left margin beside each and every paragraph/item, a letter "C", "D", or "E" shall be
typed or written in. The letter "C" shall be for full compliance with the requirement.
The letter "D" shall be for a deviation from the requirement. The letter "E" shall be for
taking exception to a requirement. Any requirements with the letter "D" or "E' beside
them shall be provided with a full typewritten explanation of the deviation/exception.
A handwritten explanation of the deviations/exceptions shall not be acceptable. The
CD&E letter shall also address deviations and exceptions taken to each Drawing
related to this Specification Section.

1.05 APPLICABLE CODES AND REQUIREMENTS 

A. Conformance:

1. All work, equipment and materials furnished shall conform with the existing rules,
requirements, and specifications of the following:

a. Insurance Rating Organization having jurisdiction
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b. The serving electrical utility company

c. The currently adopted edition of the National Electrical Code (NEC)

d. The National Electric Manufacturers Association (NEMA)

e. The Institute of Electrical and Electronics Engineers (IEEE)

f. The Insulated Cable Engineers Association (ICEA)

g. The American Society of Testing Materials (ASTM)

h. The American National Standards Institute (ANSI)

i. The requirements of the Occupational Safety Hazards Act (OSHA)

j. The National Electrical Contractors Association (NECA) Standard of
Installation

k. National Fire Protection Association (NFPA)

I. International Electrical Testing Association (NETA)

m. All other applicable Federal, State, and local laws and/or ordinances.

2. All material and equipment shall bear the inspection labels of Underwriters
Laboratories, Inc. if the material and equipment are of the class inspected by said
laboratories.

B. Nonconformance:

1. Any paragraph of requirements of these Specifications, or Drawings, deviating
from the rules, requirements, and Specifications of the above organizations shall
be invalid and their (the above organizations) requirements shall hold precedent
thereto. The Contractor shall be held responsible for adherence to all rules,
requirements and specifications as set forth above. Any additional work or material
necessary for adherence shall not be allowed as an extra but shall be included in
the Bid. Ignorance of any rule, requirement or Specification shall not be allowed
as an excuse for nonconformity. Acceptance by the CMCMUA does not relieve
the Contractor from the expense involved for the correction of any errors which
may exist in the drawings submitted or in the satisfactory operation of any
equipment.

C. Certification

1. Upon completion of the work, the Contractor shall obtain a certificate(s) of
inspection and approval from the National Board of Fire Underwriters or similar
inspection organizations having jurisdiction and shall deliver the same to the
CMCMUA.
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1.06 PERMITS ANO INSPECTIONS 

A. The Contractor shall reference the General Conditions and Section 01010, Summary
of Work.

1.07 TEMPORARY LIGHTING ANO POWER 

A. The Contractor shall responsible for all temporary lighting and power.

1.08 TESTS 

A. Upon completion of the installation, the Contractor shall perform tests for operation,
overloads, and short circuits. Tests shall be made with and to the satisfaction of the
CMCMUA.

B. The Contractor shall perform all field tests and shall provide all labor, equipment and
incidentals required for testing and shall pay for electric power required for the tests.

All defective material and workmanship disclosed shall be corrected by the Contractor
at no cost to the CMCMUA. The Contractor shall show by demonstration in service
that all circuits and devices are in good operating condition. The test shall be such
that each item of control equipment wilt function not less than five (5) times.

C. Refer to each individual specification section for detailed test requirements.

D. The Contractor shall complete the installation and field testing of the electrical

installation at least one (1) week prior to the start-up and testing of all other equipment.
During the period between the completion of electrical installation and the start-up and
testing of all other equipment, the Contractor shall make all components of the Work

available as it is completed for their use in performing Preliminary and Final Field
Tests.

1.09 SCHEDULES ANO FACILITY OPERATIONS 

A. Since the equipment testing required herein shall require that certain pieces of
equipment be taken out of service, all testing procedures and schedules must be

submitted to the CMCMUA for review and approval one (1) month prior to work

beginning. When testing has been scheduled, the CMCMUA must be notified 48-

hours prior to any work to allow time for load switching and/or alternation of equipment.
In addition, all testing that requires a temporary shutdown of facility equipment must
be coordinated with the CMCMUA so as not to affect proper facility operations.

B. At the end of the workday, all equipment shall be back in place and ready for immediate
use should a facility emergency arise. In addition, should an emergency condition

occur during testing, at the request of the CMCMUA, the equipment shall be placed
back in service immediately and turned over to the CMCMUA's personnel.
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C. In the event of an accidental shutdown of CMCMUA equipment, the Contractor shall
notify CMCMUA personnel immediately to allow for an orderly restart of affected
equipment.

D. Maintaining the operation of these facilities during the duration of the construction
period is essential and required. The Contractor shall furnish and install temporary
equipment as required to maintain facility operation. Reference Section 01520 of the
Specifications for construction sequencing and specific operational constraint
information.

1.10 MATERIALS HANDLING 

A. Materials arriving on the job site shall be stored in such a manner as to keep the
material free of rust and dirt and so as to keep material properly aligned and true to
shape. Rusty, dirty, or misaligned material shall be rejected. Electrical conduit shall
bP. stored to provide protection from the weather and accidental damage. Rigid non
metallic conduit shall be stored on even supports and in locations not subject to direct

sun rays or excessive heat. Cables shall be sealed, stored and handled carefully to
avoid damage to outer covering or insulation and damage from moisture and weather.
Adequate protection shall be required at all times for electrical equipment and
accessories until installed and accepted. Materials damaged during shipment,
storage, installation, or testing shall be replaced or repaired in a manner meeting with
the approval of the CMCMUA at no additional cost to the CMCMUA. If space heaters
are provided in a piece of electrical equipment, they shall be temporarily connected to
a power source during storage. The Contractor shall store equipment and materials
in accordance with Section 01550, Site Access, and Storage.

1.12 WARRANTIES 

A. Unless otherwise specified in an individual specification section, all equipment and
electrical construction materials furnished and installed under Division 16 shall be
provided with a manufactures warranty in accordance with the equipment supplied.

PARTS 2 - PRODUCTS 

2.01 PRODUCT REQUIREMENTS 

A. Unless otherwise indicated, the materials to be provided under this Specification shall
be products of manufacturers regularly engaged in the production of all such items
and shall be the manufacturer's latest design. The products shall conform to the
applicable standards of UL, IEC and NEMA, unless specified otherwise.

B. All items of the same type or ratings shall be identical. This shall be further understood
to include products with the accessories indicated.

C. All equipment and materials shall be new unless indicated or specified otherwise.

16000-6 BASIC ELECTRIC REQUIREMENTS 
(rev)



D. The Contractor shall submit proof if requested by the CMCMUA that the materials,
appliances, equipment or devices that are provided under this Contact meet the
requirements of Underwriters Laboratories, Inc., in regard to fire and casualty hazards.
The label of or listing by the Underwriters Laboratories, Inc. shall be accepted as
conforming to this requirement.

2.02 SUBSTITUTIONS 

A. Unless specifically noted otherwise, any reference in this Specification or on the Drawings
to any article, service, product, material, fixture, or item of equipment by name, make, or
catalog number shall be interpreted as establishing the type, function, and standard of
quality and shall be not construed as limiting competition. The Contractor, in such cases
may, as an option use any article, device, product, material, fixture, or item of equipment
which in the judgment of the CMCMUA, expressed in writing, is equivalent to that
specified.

2.03 CONCRETE 

A. The Contractor shall furnish all concrete required for the installation of all electrical work,
Concrete shall be Class A unless otherwise specified. Concrete and reinforcing steel shall
meet the appropriate requirements of Division 3 of the Specifications.

8. The Contractor shall provide concrete equipment pads for all free-standing electrical
apparatus and equipment located on new or existing floors or slabs. The Contractor shall
provide all necessary anchor bolts, channel iron sills and other materials as required. The
exact location and dimensions shall be coordinated for each piece of equipment well in
advance of the schedules placing of these pads. Equipment pads shall be 4 inches high
unless otherwise indicated on the Drawings and shall conform to standard detail for
equipment pads shown on the Contract Drawings. Equipment pads shall not have more
than 3-inches of excess concrete beyond the edges of the equipment.

C. The Contractor shall provide concrete foundations for all free-standing electrical apparatus
and equipment located outdoors or where floors or slabs do not exist and/or are not
provided by others under this Contract. The Contractor shall provide all necessary anchor
bolts, channel iron sills, and other materials as required. The location and dimensions
shall be coordinated for each piece of equipment well in advance of the schedule placing
of the foundations. Equipment foundations shall be constructed as detailed on the
Drawings or if not detailed on the Drawings shall be 6-inches thick minimum referenced
with #4 bars at 12-inch centers each way placed mid-depth. Concrete shall extend 6-
inches minimum beyond the extreme of the equipment base and be placed on a
compacted stone bed (#57 stone or ABC) 6-inches thick minimum.

2.04 RUBBER INSULATING MATTING 

A. Rubber insulating matting shall be furnished and installed on the floor and in front of each
piece of electrical equipment that is located indoors and installed under this Contract.
Rubber insulating matting shall not be installed outdoors. The mat shall be long enough
to cover the full length of the equipment. The mat shall be ¼ inch thick with beveled
edges, canvas back, solid type with corrugations running the entire length of the mat. The
matting shall meet OSHA requirements and the requirements of ASTM D-178 for Type 2,
Class 2 insulating matting. Matting shall be 36-inches wide, minimum. However, matting
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width shall be no less than the NEC working clearance for the equipment with which it is 
associated. 

8. Matting shall be provided for the following new equipment:

• PLC Enclosures
• Motor Control Centers
• Variable Frequency Drives

PART 3 - EXECUTION 

3.01 CUTTING AND PATCHING 

A. Coordination

1. The Work shall be coordinated between all trades to avoid delays and unnecessary

cutting, channeling, and drilling. Sleeves shall be placed in concrete for passage of
conduit wherever possible.

B. Damage

1. The Contractor shall perform all chasing, channeling, drilling, and patching necessary
to the proper execution of this Contract. Any damage to the building, structure, or any
equipment shall be repaired by qualified mechanics of the trades involved at the

Contractor's expense. If in the CMCMUA's judgment, the repair of damaged
equipment would not be satisfactory, then the Contractor shall replace damaged

equipment at the Contractor's own expense.

C. Existing Equipment

1. Provide a suitable cover or plug for openings created in existing equipment as the
result of work under this Contract. For example, provide round plugs in equipment

enclosures where the removal of a conduit creates a hole in the enclosure. Covers
and plugs shall maintain the NEMA rating of the equipment enclosure. Covers and
plugs shall be watertight when installed in equipment located outdoors.

3.02 EXCAVATION AND BACKFILLING 

A. The Contractor shall perform all excavation and backfilling required for the installation of

all electrical work. All excavation and backfilling shall be in complete accordance with the
applicable requirements of Division 2.

3.03 CORROSION PROTECTION 

B. Wherever dissimilar metals, except conduit and conduit fittings, come into contact, the

Contractor shall isolate these metals as required with neoprene washer, nine (9) mil
polyethylene tape, or gaskets.

(END OF SECTION) 
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