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PART 1 - GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2 (1997) National Electrical Safety Code

ANSI C57.12.28 (1988; Correction 1988) Switchgear and Transformers -
Pad-Mounted Equipment Enclosure Integrity

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 709 (1992; R 1997) Laminated Thermosetting Material

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag Out)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. (IEEE)

IEEE 100 (1996) Dictionary of Electrical and Electronics Terms

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6 (1993) Industrial Control and Systems Enclosures

NEMA MG 1 (1993; Rev. 1-4) Motors and Generators

NEMA MG 10 (1994) Energy Management Guide for Selection and Use
of Fixed Frequency Medium AC Squirrel-Cage
Polyphase Induction Motors

NEMA MG 11 (1977; R 1992) Energy Management Guide of Selection
and Use of Single-Phase Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

1.2 RELATED REQUIREMENTS

This section applies to certain sections of Division 13, "Special Construction, Division 14, “Conveying
System” (Hydraulic Elevator), and Division 15, "Mechanical". This section applies to all sections of
Division 16, "Electrical," of this project specification unless specified otherwise in the individual sections.
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1.3 DEFINITIONS

a. Unless otherwise specified or indicated, electrical and electronics terms used in these
specifications, and on the drawings, shall be as defined in IEEE 100.

b. The technical sections referred to herein are those specification sections that describe
products, installation procedures, and equipment operations and that refer to this section for detailed
description of submittal types.

c. The technical paragraphs referred to herein are those paragraphs in PART 2
-PRODUCTS and PART 3 - EXECUTION of the technical sections that describe products, systems,
installation procedures, equipment, and test methods.

1.4 ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be 12.47kV primary, three phase,  three wire, 60 Hz,
and 480/277 and 208/120 volts secondary, single and three phase, three and four wire.

Final connections to the power distribution system at the existing primary switch shall be made by the
Utility Company, Central Valley Electric Cooperative (CVEC).

1.5 SUBMITTALS

Submittals required in the sections which refer to this section shall conform to the requirements of Section
01330, "Submittal Procedures" and to the following additional requirements. Submittals shall include the
manufacturer's name, trade name, place of manufacture, catalog model or number, nameplate data, size,
layout dimensions, capacity, project specification and technical paragraph reference. Submittals shall also
include applicable federal, industry, and technical society publication references, and years of satisfactory
service, and other information necessary to establish contract compliance of each item to be provided.
Photographs of existing installations are unacceptable and will be returned without approval.

1.5.1  SD-04, Manufacturer's Catalog Data

Submittals for each manufactured item shall be current manufacturer's descriptive literature of cataloged
products, equipment drawings, diagrams, performance and characteristic curves, and catalog cuts.
Handwritten and typed modifications and other notations not part of the manufacturer's preprinted data
will result in the rejection of the submittal. Should manufacturer's data require supplemental information
for clarification, the supplemental information shall be submitted as specified for certificates of
compliance.

1.5.2 SD-04, Drawings

Submit drawings a minimum of 14 by 20 inches in size using a minimum scale of 1/8 inch per foot,
except as specified otherwise. Include wiring diagrams and installation details of equipment indicating
proposed location, layout and arrangement, control panels, accessories, piping, ductwork, and other items
that must be shown to ensure a coordinated installation. Wiring diagrams shall identify circuit terminals
and indicate the internal wiring for each item of equipment and the interconnection between each item of
equipment. Drawings shall indicate adequate clearance for operation, maintenance, and replacement of
operating equipment devices.
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1.5.3 SD-06, Instructions

Where installation procedures or part of the installation procedures are required to be in accordance with
manufacturer's instructions, submit printed copies of those instructions prior to installation. Installation of
the item shall not proceed until manufacturer's instructions are received. Failure to submit manufacturer's
instructions shall be cause for rejection of the equipment or material.

1.5.4 SD-13, Certificates

Submit manufacturer's certifications as required for products, materials, finishes, and equipment as
specified in the technical sections. Certificates from material suppliers are not acceptable. Preprinted
certifications and copies of previously submitted documents will not be acceptable. The manufacturer's
certifications shall name the appropriate products, equipment, or materials and the publication specified
as controlling the quality of that item. Certification shall not contain statements to imply that the item
does not meet requirements specified, such as "as good as"; "achieve the same end use and results as
materials formulated in accordance with the referenced publications"; or "equal or exceed the service and
performance of the specified material." Certifications shall simply state that the item conforms to the
requirements specified. Certificates shall be printed on the manufacturer's letterhead and shall be signed
by the manufacturer's official authorized to sign certificates of compliance.

a. Reference Standard Compliance

Where equipment or materials are specified to conform to industry and technical society reference
standards of the organizations such as American National Standards Institute (ANSI), American Society
for Testing and Materials (ASTM), National Electrical Manufacturers Association (NEMA), Underwriters
Laboratories Inc. (UL), and Association of Edison Illuminating Companies (AEIC), submit proof of such
compliance. The label or listing by the specified organization will be acceptable evidence of compliance.

b. Independent Testing Organization Certificate

In lieu of the label or listing, submit a certificate from an independent testing organization, competent to
perform testing, and approved by the Contracting Officer. The certificate shall state that the item has been
tested in accordance with the specified organization's test methods and that the item complies with the
specified organization's reference standard.

1.5.5 SD-19, Operation and Maintenance Manuals

Comply with the requirements of Section 01781, "Operation and Maintenance Data" and the technical
sections.

a. Operating Instructions

Submit text of posted operating instructions for each system and principal item of equipment as specified
in the technical sections.
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1.6 QUALITY ASSURANCE

1.6.1 Material and Equipment Qualifications

Provide materials and equipment that are products of manufacturers regularly engaged in the production
of such products which are of equal material, design and workmanship. Products shall have been in
satisfactory commercial or industrial use for 2 years prior to bid opening. The 2-year period shall include
applications of equipment and materials under similar circumstances and of similar size. The product
shall have been on sale on the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same class of equipment are required,
these items shall be products of a single manufacturer; however, the component parts of the item need not
be the products of the same manufacturer unless stated in the technical section.

1.6.2 Regulatory Requirements

Equipment, materials, installation, and workmanship shall be in accordance with the mandatory and
advisory provisions of NFPA 70.

1.6.3 Alternative Qualifications

Products having less than a 2-year field service record will be acceptable if a certified record of
satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or
laboratory tests, is furnished.

1.6.4 Service Support

The equipment items shall be supported by service organizations which are no more than 250 miles from
the equipment installation in order to render satisfactory service to the equipment on a regular and
emergency basis during the warranty period of the contract.

1.6.5 Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number,
and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not
be acceptable.

1.6.6 Modification of References

In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though
the word, "shall" had been substituted for "should" wherever it appears. Interpret references in these
publications to the "authority having jurisdiction," or words of similar meaning, to mean the Contracting
Officer.

1.7 POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the technical sections for use by
operation and maintenance personnel. The operating instructions shall include the following:

a. Wiring diagrams, control diagrams, and control sequence for each principal system and
item of equipment.

b. Start up, proper adjustment, operating, lubrication, and shutdown procedures.
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c. Safety precautions.

d. The procedure in the event of equipment failure.

e. Other items of instruction as recommended by the manufacturer of each system or item of
equipment.

Print or engrave operating instructions and frame under glass or in approved laminated plastic. Post
instructions where directed. For operating instructions exposed to the weather, provide weather-resistant
materials or weatherproof enclosures. Operating instructions shall not fade when exposed to sunlight and
shall be secured to prevent easy removal or peeling.

1.8 NAMEPLATES

ASTM D 709. Provide laminated plastic nameplates for each panelboard, equipment enclosure, relay,
switch, and device; as specified in the technical sections or as indicated on the drawings. Each nameplate
inscription shall identify the function and, when applicable, the position.  Nameplates shall be melamine
plastic, 0.125 inch thick, white with black center core. Surface shall be matte finish. Corners shall be
square.  Accurately align lettering and engrave into the core. Minimum size of nameplates shall be one by
2.5 inches. Lettering shall be a minimum of 0.25 inch high normal block style.

1.9 WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment including substations, pad-mounted
transformers, pad-mounted switches, generators, and switchgear having a nominal rating exceeding 600
volts.

a. When the enclosure integrity of such equipment is specified to be in accordance with
ANSI C57.12.28, such as for pad-mounted transformers and pad-mounted SF6 switches, provide a
self-adhesive warning signs on the outside of the high voltage compartment door(s). Sign shall be a decal
and shall have nominal dimensions of  7 by 10 inches with the legend "DANGER HIGH VOLTAGE"
printed in two lines of nominal 2 inch high letters. The word "DANGER" shall be in white letters on a red
background and the words "HIGH VOLTAGE" shall be in black letters on a white background. Decal
shall be Panduit No. PPS071OD72 or approved equal.

b. When such equipment is guarded by a fence, mount signs on the fence. Provide metal
signs having nominal dimensions of 14 by 10 inches with the legend "DANGER HIGH VOLTAGE
KEEP OUT" printed in three lines of nominal 3 inch high white letters on a red and black field.

1.10 ELECTRICAL REQUIREMENTS

Electrical installations shall conform to ANSI C2, NFPA 70, and requirements specified herein.

1.10.1 Motors and Equipment

Provide electrical components of mechanical equipment, such as motors, motor starters, control or
push-button stations, float or pressure switches, solenoid valves, and other devices functioning to control
mechanical equipment, including control wiring and conduit for circuits rated 100 volts or less, to
conform with the requirements of the section covering the mechanical equipment. Extended voltage range
motors shall not be permitted. The interconnecting power wiring and conduit, control wiring rated 120
volts (nominal) and conduit, and the electrical power circuits shall be provided under Division 16.
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Provide motors, controllers, integral disconnects, and contactors with their respective pieces of
equipment. Motors, controllers, integral disconnects, and contactors shall conform to Section 16402,
"Interior Distribution System".  Extended voltage range motors shall not be permitted. Control voltage for
controllers and contactors shall not exceed 120 volts nominal. When motors and equipment furnished are
larger than sizes indicated, the cost of additional electrical service and related work shall be included
under the section that specified that motor or equipment. Where fuse protection is specifically
recommended by the equipment manufacturer, provide fused switches in lieu of non-fused switches
indicated.

1.10.2 Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral part of the equipment.
Provide power wiring and conduit for field-installed equipment under Section 16402, "Interior
Distribution System." Control wiring and conduit shall be provided under, and conform to the
requirements of the section specifying the associated equipment.

1.10.3 New Work

Provide electrical components of mechanical equipment, such as motors, motor starters, control or
push-button stations, float or pressure switches, solenoid valves, integral disconnects, and other devices
functioning to control mechanical equipment, as well as control wiring and conduit for circuits rated 100
volts or less, to conform with the requirements of the section covering the mechanical equipment.
Extended voltage range motors shall not be permitted. The interconnecting power wiring and conduit,
control wiring rated 120 volts (nominal) and conduit, and the electrical power circuits shall be provided
under Division 16, except internal wiring for components of packaged equipment shall be provided as an
integral part of the equipment. When motors and equipment furnished are larger than sizes indicated,
provide any required changes to the electrical service as may be necessary and related work as a part of
the work for the section specifying that motor or equipment.

1.10.4 High Efficiency Motors

1.10.4.1 High Efficiency Single -Phase Motors

Unless otherwise specified, single -phase fractional-horsepower alternating-current motors shall be high
efficiency types corresponding to the applications listed in NEMA MG 11.

1.10.4.2 High Efficiency Polyphase Motors

Unless otherwise specified, polyphase motors shall be selected based on high efficiency characteristics
relative to the applications as listed in NEMA MG 10. Additionally, polyphase squirrel-cage medium
induction motors with continuous ratings shall meet or exceed energy efficient ratings in accordance with
Table 12-10 of NEMA MG 1.

1.10.5 Three-Phase Motor Protection

Provide controllers for motors rated 1-hp and above with electronic phase-voltage monitors designed to
protect motors from phase-loss, undervoltage, and overvoltage. Provide protection for motors from
immediate restart by a time adjustable restart relay.
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1.11 INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of competent instructors to give full
instruction to designated Government personnel in the adjustment, operation, and maintenance of the
specified systems and equipment, including pertinent safety requirements as required. Instructors shall be
thoroughly familiar with all parts of the installation and shall be trained in operating theory as well as
practical operation and maintenance work. Instruction shall be given during the first regular work week
after the equipment or system has been accepted and turned over to the Government for regular operation.
The number of man-days (8 hours per day) of instruction furnished shall be as specified in the individual
section. When more than 4 man-days of instruction are specified, use approximately half of the time for
classroom instruction. Use other time for instruction with equipment or system. When significant changes
or modifications in the equipment or system are made under the terms of the contract, provide additional
instructions to acquaint the operating personnel with the changes or modifications.

1.12 LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and other equipment to prevent
unexpected startup or release of stored energy in accordance with 29 CFR 1910.147. Mechanical isolation
of machines and other equipment shall be in accordance with requirements of Division 15, "Mechanical."

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

3.1 PAINTING OF EQUIPMENT

3.1.1 Factory Applied

Electrical equipment shall have factory-applied painting systems which shall, as a minimum, meet the
requirements of NEMA ICS 6 corrosion-resistance test and the additional requirements specified in the
technical sections.

3.1.2 Field Applied

Paint electrical equipment as required to match finish of adjacent surfaces or to meet the indicated or
specified safety criteria. Painting shall be as specified in Section 09900, "Paints and Coatings".

3.2 NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as indicated. Fasten nameplates to the
device with a minimum of two sheet-metal screws or two rivets.

3.3 WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible side, but space the signs a
maximum of 30 feet apart.

END OF SECTION


