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SECTION 260001
ELECTRICAL SYSTEMS

PART 1 GENERAL
1.01 WORK INCLUDED

A. Complying with the applicable provisions of the General Conditions, Supplementary Conditions,
Special State Conditions and other provisions of the Contract Documents that apply to the
Work included in Division 26. The general provisions of the Contract, including the General,
Supplementary, and Special Conditions and the General Requirements apply to the work
specified in all sections of this Division.

B. The work required of this Division shall include all labor, materials, equipment, plant,
transportation and all necessary and related items required to provide complete and
satisfactory operating electrical systems for the project.  Install new electrical systems including
but not limited to: selective demolition, power distribution, electrical devices and receptacles,
lighting, panelboard, fire alarm modifications, branch circuit wiring, switching, grounding, and
power systems for the HVAC system upgrades and additions/modifications.

C. The work in general includes, but is not limited to, the following:
1. Wire and Cable.
2. Wiring devices, raceways, boxes and fittings.
3. Branch circuits to all electrical equipment.
4. Panelboard and circuit breakers.
5. Disconnect switches and fuses.
6. Lighting system, fixtures and accessories.
7. Final connections to all equipment furnished by this Division and by other Divisions.
8. Grounding and bonding
9. Receiving, handling and storage of all equipment required of this Division
10. Mounting of equipment furnished by other trades, if so designated
11. The final testing and adjustment of all electrical systems and equipment to demonstrate

proper function, control and interlock.
12. All minor and related items and accessories to make each system complete in all

respects.
D. Drawings:  contract drawings for electrical work are in part diagrammatic, intended to convey

scope of work and indicate the general arrangement of equipment.  Electrical trade shall follow
these drawings in laying out their work, consult general construction drawings to familiarize
themselves with conditions affecting their work, and shall verify spaces in which their work will
be installed by measurements on the job.  Do not scale drawings.

E. Coordinate all work activities with the Owner.
F. CONTRACTOR shall coordinate with OWNER when any shutdowns or power outages are

required. Failure to do so, and any subsequent expenses due to failure, shall be the
responsibility of the CONTRACTOR.

G. Throughout construction CONTRACTOR shall provide upgraded schedules to accurately reflect
time frame of work.

H. Complying with requirements of all codes and regulatory agencies.
I. Arranging for and paying all fees for permits and observations.
J. Installing equipment furnished by others:

1. Installing and connecting electrically operated equipment, cabinets, starters, controls and
related items furnished under other Divisions.

2. Installing conduit and wiring as required for such equipment.
K. Installing and connecting electrically operated equipment, cabinets, starters, controls and

related items furnished under other Divisions or furnished under this Division. Installing conduit
and wiring as required for such equipment. Complying with the applicable provisions of the
General Conditions, Supplementary Conditions, Special State Conditions and other provisions
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of the Contract Documents that apply to the Work included in Division 26.
1.02 NOT INCLUDED

A. Digging, backfilling, blasting, pumping, shoring, concrete and work furnished by other trades.
B. Furnishing and/or installing temperature control for mechanical trades.
C. Furnishing and/or installing control devices for mechanical trades unless specified herein or on

the Drawings.
D. Work specifically indicated to be done by OWNER or others.

1.03 REFERENCE STANDARDS
A. Electrical work shall conform to all requirements of:

1. National Electric Code NEC as ammended by the state.
2. State Building Codes.
3. Local ordinances and regulations.
4. Underwriters’ Laboratories standards.
5. Local utility company requirements.

B. It shall be understood that all codes and standards mentioned shall be those in force at the time
the Contract is signed.  If any code is changed during the construction period, these
Specifications may be changed by mutual agreement between the ENGINEER and
CONTRACTOR.

1.04 QUALITY ASSURANCE
A. Codes and standards

1. Comply with National Electrical Code requirements for electrical materials and
installations.

2.  KEEP COPY OF NATIONAL ELECTRICAL CODE IN FIELD OFFICE FOR
     DURATION OF PROJECT.

3. In each case, codes are minimum requirements.
B. The CONTRACTOR shall submit proof that the items which he proposes to furnish under this

specification conform to the standards of Underwriters Laboratories, Inc. (UL), Factory Mutual
Engineering Corp. (FM) or Warnock Hersey Inc. (WH).  The labels of these three organizations
shall be accepted as conforming to this requirement.  In lieu of the label, the CONTRACTOR
may submit a written certification from any nationally recognized testing agency, adequately
equipped and competent to perform such services, that the item has been tested and conforms
to the standards including methods of test, or the testing organization(s).

C. Qualifications of installers:
1. For the actual fabrication, installation and testing of the work of this Section use only

thoroughly trained and experienced personnel who are completely familiar with the
requirements for this work and with the installation recommendations of the manufacturers
of the specified items.  CONTRACTOR shall be one that is regularly engaged in this type
of work.

2. In the acceptance or rejection of the installed electrical system, no allowance will be made
for lack of skill on the part of installers.

3. The CONTRACTOR shall not be relieved from complying with any of the requirements of
the Specifications or Drawings which may be in excess of and not contrary to the
requirements of the above mentioned rules.

D. Observation certificates:
1. Deliver to the ENGINEER two (2) copies of the Electrical Inspector's certificate of approval

showing acceptability of work done under this Contract.
2. Deliver to the ENGINEER two (2) copies of any other certificates of approval.

1.05 SUBMITTALS
A. Submit complete catalog information and shop drawings for all materials and equipment.

 Copies of all documents shall be provided to the ENGINEER for approval (number of copies
per submittals section).  In general, those items include but are not limited to the following:
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1. Disconnect Switches.
2. Wiring devices including receptacles, switches, and device covers.
3. Wire and cables.
4. Conduits.
5. Lighting fixtures and controls

B. All shop drawings shall be checked for accuracy and contract requirements before the submittal
to the ENGINEER.  Shop drawings shall bear the signature of the CONTRACTOR and date
checked, and shall be accompanied by a statement that the Drawings have been examined for
conformity to Specifications and Drawings.  This statement shall also list all discrepancies with
the Specifications and Drawings.  Shop drawings not so checked and noted by the
CONTRACTOR will be returned to him without approval.

C. The ENGINEER'S review will be only for conformance with the design concept of the project
and compliance with the Specifications and Contract Drawings.  The ENGINEER'S approval
shall in no way relieve the CONTRACTOR from the responsibility of, or the necessity of,
furnishing materials and workmanship required by the Contract Drawings and Specifications
which may not be indicated on the shop drawings.

D. All such equipment and materials installed without the approval of the ENGINEER shall be
subject to removal and shall be replaced with materials so accepted by the ENGINEER, at the
CONTRACTOR'S expense.

E. Right to Reject:  Unless otherwise expressly provided in the Contract Documents the means
and methods of construction, including all safety procedures, shall be such as the Contractor
may choose, subject however, to the Engineer's right to reject means and methods proposed
by the Contractor which (1) will constitute or create a hazard to the work, person(s) or property
or (2) will not produce finished work in accordance with the terms of the Contract.  The right to
reject shall not, in any way, be construed or interpreted as acceptance or control of means and
methods by the Engineer and/or his representative.

F. Contractor's Obligations:  The Engineer's rejection of the Contractor's means and methods or
construction, or the Engineer's failure to exercise his right to reject such means or methods,
shall not relieve the Contractor of his obligation to accomplish the result intended by the
Contract:  nor shall the retention of such right-to-reject create a cause of action for damages
due to exercise, or failure to exercise, such rights.

1.06 SUBSTITUTIONS
A. No substitutions shall be made without written approval from the ENGINEER.
B. Submit complete information to demonstrate that proposed substitution is equal in construction

and performance to the specified item.  Otherwise, the substitution will be rejected.  Samples
shall be submitted if requested.

C. The Contract price addition or deduction shall be indicated.
D. The CONTRACTOR is responsible for insuring that substitute items will fit into available space

and for any extra charges by other trades.
1.07 FINAL SUBMITTALS

A. Project record documents:
1. During progress of the Work, maintain an accurate record of the installation of the

electrical system, locating each circuit precisely by dimensions.
2. Upon completion of the electrical installation, transfer all record data to prints of the

original Drawings.  Deliver to the ENGINEER one copy of these prints.
B. As a requisite for final acceptance, the following are required:

1. Deliver to the ENGINEER two (2) copies of the Electrical Inspector's Certificate of
Approval showing acceptability of work done under this Contract for presentation to the
OWNER.

2. Deliver to the ENGINEER two (2) copies of any other Certificates of Approval for
presentation to the OWNER.
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3. Contractor shall assemble two (2) maintenance and operating manuals containing the
following items.
a. accepted Shop Drawing Submittals for all electrical equipment.
b. Name address and telephone number of manufacturer or manufacturer's

representative for each piece of electrical equipment.  Name shall include a
     specific contact person.

c. Troubleshooting guides and maintenance manuals for each piece of electrical
equipment.

d. List of recommended spare parts for each piece of electrical equipment.
e. A single matrix or chart detailing specific operating procedures and operating

sequences for all pieces of electrical equipment.
f. Maintenance manuals shall be assembled in three ring binders.  Binders shall not be

filled more than 75% of capacity.  Provide as many binders as required.
g. Each specific piece of electrical equipment along with its accompanying information

shall be separately tabbed within the binder.  Tabs shall be arranged in alphabetical
order.

h. The spine of each binder shall be labeled with "Maintenance and Operating Manual -
Book _ of_".  The front cover shall have the same information as the spine.
 Additionally, the front cover shall identify the project name and date of final
acceptance by the Owner.  Also identified shall be the name, address and telephone
number of the contractor responsible for the electrical work, and the name, address,
and telephone number of the electrical engineer.

1.08 PRODUCT DELIVERY, STORAGE AND HANDLING
A. Protection:  Use all means necessary to protect electrical system materials before, during and

after installation and to protect the installed work and materials of all other trades.
B. Replacements:  In the event of damage, immediately make all repairs and replacements

necessary to the acceptance of the ENGINEER and at no additional cost to the OWNER.  If any
apparatus has been subject to possible injury by water, it shall be thoroughly dried out and put
through such special tests as directed by the ENGINEER at the cost and expense of the
CONTRACTOR, or shall be replaced by the CONTRACTOR at his own expense.

C. Protect the work of other trades.  Restore any damage caused to other trades to the condition
existing prior to damage at no additional cost to the OWNER.

D. Investigate each space in the building through which equipment must pass to reach its final
location.  If necessary, the manufacturer shall be required to ship his material in sections sized
to permit passing through such restricted areas in the building.

1.09 PROJECT CONDITIONS
A. Project description:

1. The project is to provide all electrical equipment necessary to provide a complete and
working system.  Provide all labor, materials, equipment, appliances and tools and
perform all work necessary for the complete execution of the electrical work as shown on
the Drawings, required by the Specifications and work not specifically shown or specified,
yet required to insure proper and complete operation of all systems and to satisfy the
design intent inherent in the Work and to comply with all applicable codes and regulations.

2. All material removed including conduit, wire and related electrical equipment is to be
disposed of by the CONTRACTOR in a legal manner that complies with all rules and
regulations applicable in the state.

B. Existing conditions:
1. Prior to all work of this Section, carefully observe the installed work of all other trades and

verify that all such work is complete to the point where this installation may properly
commence.

2. Verify that the electrical installation may be made in complete accordance with all
pertinent codes and regulations and the design.  In the event of discrepancy, immediately
notify the ENGINEER.  Do not proceed with installation in areas of discrepancy until all
such discrepancies have been fully resolved.
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3. Verify sizes and ratings of motors and other electrically operated devices supplied by
others.

C. Coordination:
1. Coordinate the installation of electrical items with the schedules for work of other trades to

prevent unnecessary delays in the total work.
2. Any changes shall be done at the CONTRACTOR'S expense.
3. Where electrical items are shown in conflict with locations of structural members and

mechanical or other equipment, furnish and install all required supports and wiring to clear
the encroachment.

4. Any work installed contrary to or without acceptance by the ENGINEER shall be subject to
change as directed by the ENGINEER, and no extra compensation will be allowed the
CONTRACTOR for making these changes.

D. Accuracy of data:
1. The Drawings are diagrammatic and functional only, and are not intended to show exact

circuit layouts, number of fittings, or other installation details.
2. Locations are approximate only and field measurements govern.  Where conflicts or

interferences occur, consult with ENGINEER before installation.
1.10 DEFINITIONS

A. General:  Basic Contract definitions are included in the Conditions of the Contract.
B. Indicated:  The term ‘indicated’ refers to graphic representations, notes, or schedules on the

Drawings, or other Paragraphs or Schedules in the Specifications, and similar requirements in
the Contract Documents.  Where terms such as shown, noted scheduled and specified are
used it is to help the reader locate the reference; no limitation on location is intended.

C. Directed:  Terms such as directed, requested, authorized, selected, accepted, required and
permitted mean directed by the ENGINEER, requested by the ENGINEER and similar phrases.

D. Accept:  The term accepted, when used in conjunction with the ENGINEER'S action on the
CONTRACTOR' S submittals, applications and requests, is limited to the ENGINEER'S duties
and responsibilities as stated in the Conditions of the Contract.

E. Regulations:  The term Regulations includes laws, ordinances, statutes and lawful orders
issued by authorities having jurisdiction, as well as rules, conventions and agreements within
the construction industry that control performance of the Work.

F. Furnish:  The term ‘furnish’ is used to mean ‘supply and deliver to the Project Site, ready for
unloading, unpacking, assembly, installation and similar operations.’

G. Install:  The term install is used to describe operations at the Project Site including the actual
unloading, unpacking, assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing, protecting, cleaning and similar operations.

H. Provide:  The term provide means to furnish and install, complete and ready for the intended
use.

I. Installer:  An Installer is the CONTRACTOR or another entity engaged by the CONTRACTOR,
either as an employee, subcontractor, or contractor of lower tier, for performance of a particular
construction activity, including installation, erection, application, and similar operations.
 Installers are required to be experienced in the operations they are engaged to perform.
1. The term experienced, when used with the term Installer, means having a minimum of five

previous projects similar in size and scope to this Project, being familiar with the special
requirements indicated, and having complied with requirements of the authority having
jurisdiction.

2. Trades:  Using terms such as carpentry is not intended to imply that certain construction
activities must be performed by accredited or unionized individuals of a corresponding
generic name, such as carpenter. It also does not imply that requirements specified apply
exclusively to tradespersons of the corresponding generic name.

J. OWNER:  The term OWNER is used to mean the owner of the project.
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K. Remove:  The term remove means to take away, to extract, do away with and eliminate from
the Project Site.  All removed materials, hardware, equipment, devices, poles and related items
shall be disposed of in an accepted and legal manner.

L. Testing Laboratories:  A testing laboratory is an independent entity engaged to perform specific
observations or tests, either at the Project Site or elsewhere, and to report on and, if required,
to interpret results of those observations or tests.

1.11 INDUSTRY STANDARDS
A. Applicability of Standards:  Except where the Contract Documents include more stringent

requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced.  Such standards
are made a part of the Contract Documents by reference.

B. Publication Dates:  Comply with the standards in effect as of the date of the Contract
Documents.

C. Conflicting Requirements:  Where compliance with two or more standards is specified and the
standards may establish different or conflicting requirements for minimum quantities or quality
levels.  Refer requirements that are different but apparently equal and uncertainties to the
ENGINEER for a decision before proceeding.

D. Copies of Standards:  Each entity engaged in construction of the Project is required to be
familiar with industry standards applicable to that entity’s construction activity.  Copies of
applicable standards are not bound with the Contract Documents.
1. Where copies of standards are needed for performance of a required construction activity,

the CONTRACTOR shall obtain copies directly from the publication source.
E. Abbreviations and Names:  Trade association names and titles of general standards are

frequently abbreviated.  Names and addresses can be furnished to the CONTRACTOR if
requested.

1.12 WARRANTY
A. Guarantee all work performed and materials and equipment installed to the full extent required

by the Drawings and Specifications to be free from inherent defects of material and
workmanship for a period of one (1) year from the date of final acceptance.

B. Replace any material and equipment prior to the final acceptance which is corroded or
otherwise damaged through the mechanical contractor’s failure to properly operate and
maintain the installation during construction or retesting.

C. Keep the work in repair and replace any defective materials, equipment or workmanship upon
notice from the ENGINEER or OWNER’S representative for a period of one year from date of
acceptance.

D. Consider defective all material or equipment requiring excessive service during the first year of
operation.

E. The date of acceptance of the project appears on the ENGINEER’S certificate of substantial
completion.

1.13 INSURANCE
A. The CONTRACTOR shall, during the life of the Contract, maintain in force such insurance as is

required of the General Contractor in the General Conditions of the Contract; and shall furnish
the General Contractor and the OWNER with certification of such insurance before beginning
work on this section of the Contract.

1.14 COOPERATION BETWEEN TRADES
A. The CONTRACTOR shall provide full information sufficiently in advance of this work so that all

necessary work by other trades may be planned and installed without any delays or conflicts.
 The CONTRACTOR shall furnish and locate all sleeves, supports, and anchors. Failure of the
CONTRACTOR to give timely notice of and to locate openings and furnish sleeves for his work
shall cause him the extra expense of cutting these openings, all at no additional expense to the
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OWNER.  The CONTRACTOR shall locate all necessary access panels, wall and floor sleeves,
and conduit penetrations through roof to complete work in advance without delay to the other
trades.

B. It is not the intention of the Drawings to show every item, piece of equipment, and detail.
 Provide complete operating systems.

C. Install work as closely as possible to layouts shown on Drawings.  Modify work as necessary to
meet job conditions and to clear other equipment.  Consult ENGINEER before making changes
which affect the function of systems or appearance.

D. Dimensions, elevations, and locations are shown approximately.  Verify all measurements in
the field prior to installation.

E. ENGINEER reserves the right to order changes in layout of such items as lighting layouts, and
equipment, if such changes do not substantially affect costs and if affected items have not been
fabricated or installed.

PART 2 PRODUCTS
2.01 MATERIALS

A. Materials and equipment shall be listed by Underwriters' Laboratories, or other OSHA accepted
testing laboratory, unless it can be demonstrated that no UL standards exist for a specific item
or class of equipment. Electrical equipment shall be heavy duty industrial grade or Federal
Specification Grade or better. Residential or commercial grade products will not be accepted.
All other materials, not specifically described but required for a complete and operable electrical
installation, shall be new, first quality of their respective kinds, specification grade or better, and
as selected by the CONTRACTOR subject to the approval of the ENGINEER. Rough in and
make final connections of electrical to all equipment furnished under other sections.
 Connections shall include necessary disconnect switches, etc.  CONTRACTOR shall obtain
accepted rough in drawings for equipment before starting work.  Rough in work done without
accepted drawings shall be relocated at CONTRACTOR'S expense

B. All control panels, whether fabricated by CONTRACTOR or furnished as part of a manufactured
equipment assembly, shall be constructed to standards of and contain only products and
components that have been tested and labeled by UL, ETL, FM, or other OSHA accepted
independent testing laboratory.  All control panels shall be UL listed as a complete assembly or
be a UL Field Evaluated Product.  The CONTRACTOR shall bear all costs related to the UL
field evaluation, panel modifications and follow-up evaluations.  Control panels failing to meet
UL listing standards shall be removed and replaced by listed panels at no cost to the OWNER.

C. All other materials, not specifically described but required for a complete and operable
   electrical installation, shall be new, first quality of their respective kinds, and as selected by
the CONTRACTOR subject to the acceptance by the ENGINEER. The ENGINEER reserves
the right to reject any submittal which contains equipment from various manufacturers if
suitable materials can be secured from fewer manufacturers and to require that source of
materials be unified to the maximum extent possible.

D. Locate all equipment which must be serviced, operated, or maintained in full accessible
positions.  Equipment shall include but not be limited to motors, controllers, switchgear and
panels.

2.02 INTERCHANGEABILITY
A. In all design and purchasing, interchangeability of items of equipment, subassemblies, parts,

and other items is essential.  For ease of maintenance and parts replacement, all similar items
shall be of the same manufacturer, type, model and dimensions.

B. The ENGINEER reserves the right to reject any submittal which contains equipment from
various manufacturers if suitable materials can be secured from fewer manufacturers and to
require that source of materials be unified to the maximum extent possible.

2.03 ACCESSIBILITY
A. Verify the sufficiency and the size of spaces for the proper installation of the work. Coordinate

and cooperate with all other trades whose work is within the same space.  Coordinate
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clearance requirements among various pieces of equipment that will be installed in close
proximity with one another to eliminate equipment conflicts and interference.

B. Locate all equipment which must be serviced, operated, or maintained in full accessible
positions. Equipment shall include but not be limited to motors, controllers, switchgear and
panels.  Coordinate and cooperate with all other trades whose work is within the same space
N.E.C. Code clearances shall be maintained at all times and shall be considered the minimum
clearances allowed.

2.04 CONNECTIONS TO EQUIPMENT AND FIXTURES
A. Rough-in and make final connections of electrical to all equipment furnished under other

sections.  Connections shall include necessary disconnect switches, etc.  CONTRACTOR shall
obtain accepted rough-in drawings for equipment before starting work.  Rough-in work done
without accepted drawings shall be relocated at Contractor's expense.

2.05 PAINTING AND CLEANING
A. Metal surfaces (conduit hangers, supports, etc.) exposed to outdoors shall be given two (2)

coats of rust inhibiting paint by the installing CONTRACTOR per manufacturer's instructions.
B. Conduit, steel, bolts, etc. installed in earth or below vapor barrier shall be given two (2) coats of

zinc rich compound. Material embedded in concrete need not be painted. Conduit protruding
through concrete floors shall be plastic at the point of breach.

2.06 ELECTRICAL EQUIPMENT MANUFACTURERS
A. Acceptable Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.
2. ABB - General Electric Co.; Electrical Distribution & Control Division.
3. Siemens Energy & Automation, Inc.
4. Square D/Group Schneider.

B. Substitutions:  Items of same function and performance are acceptable in conformance with the
General Requirements.  Manufacturer’s catalog numbers are used to define quality and
performance and are not intended to prohibit use of comparable products by other
manufacturers.

2.07 BUILDING WIRING
A. Branch circuit wiring in conduit shall be type THHN-THWN, 600V copper, UL Listed. Minimum

size: #12 AWG with ground. Wiring larger than #8 shall be stranded. All wiring      shall be in
conduit (EMT) or type MC as accepted by the Engineer.

B. Conduit shall be EMT.  Motor connections shall be made with flexible conduit and matching
connectors.

C. Conduit underground shall be schedule 40 PVC, ¾” minimum.
D. Splices for #10 AWG and smaller wire shall be wire nut type and solderless lugs for # 8 AWG

and larger.
E. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed

below for ungrounded service, feeder, and branch-circuit conductors.
1. Color shall be factory applied.
2. Colors for 208Y/120-V Circuits:

a. Phase A:  Black.
b. Phase B:  Red.
c. Phase C:  Blue.
d. Neutral: White
e. Switch leg - Other than phase wire color
f. Ground - Green, if insulated

F. Pull and junction and boxes:
1. Pullboxes and junction boxes:  Metal or nonmetallic type construction, conforming to

National Electrical Code, with screw-on or hinged cover, size and locate boxes as
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required.
2. Enclosure types shall be used as follows:

a. NEMA 1 - Interior locations, dry.
b. NEMA 12 - Interior locations subject to oil seepage or dust, may substituted for

NEMA 1.
c. NEMA 3R - Exterior wet locations on outdoor structures where moisture is present,

enclosures are to be constructed of stainless steel or painted aluminum.
2.08 DISCONNECT SWITCHES

A. Provide heavy-duty type, fused or unfused as required.  Fuses shall be type time delay RK-1 or
equivalent, unless otherwise noted. Provide for all HVAC equipment where not furnished with
equipment or by Division 23, fully coordinate between trades.

2.09 FUSIBLE AND NONFUSIBLE SWITCHES
A. Fusible Switch, 600 A and Smaller:  NEMA KS 1, Type  HD, with clips or bolt pads to

accommodate specified fuses, lockable handle with capability to accept two padlocks, and
interlocked with cover in closed position.

B. Nonfusible Switch, 600 A and Smaller:  NEMA KS 1, Type  HD, lockable handle with capability
to accept two padlocks, and interlocked with cover in closed position.

C. Accessories:
1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground

conductors.
2. Neutral Kit:  Internally mounted; insulated, capable of being grounded, and bonded; and

labeled for copper and aluminum neutral conductors.
3. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades

open.
2.10 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault
currents.
1. Thermal-Magnetic Circuit Breakers:  Inverse time-current 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.

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted,
field-adjustable trip setting.

3. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller and let-through ratings
less than NEMA FU 1, RK-5.

4. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip sensitivity.
B. Molded-Case Circuit-Breaker Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs:  Mechanical style with compression lug kits suitable for number, size, trip ratings,

and conductor material.
3. Application Listing:  Type SWD for switching fluorescent lighting loads; Type HACR for

heating, air-conditioning, and refrigerating equipment.
2.11 ENCLOSURES

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
1. Outdoor Locations:  NEMA 250, Type 3R.
2. Chemical:  NEMA 250, Type 4X, stainless steel or non-metallic, compatible with chemical
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.

2.12 GROUNDING
A. Work included:

1. Furnishing power system grounding.
2. Installation.
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3. Provide and install each electrical grounding system with assembly of materials required
for complete installation including wires/cables, connectors, lugs, clamps, ground rods,
bonding jumpers and accessories.

4. Provide and install electrical connectors, lugs, clamps, bonding jumpers and accessories
as recommended by the respective manufacturer for the particular application, unless
other indicated.

B. Grounding and bonding execution:
1. Install bonding jumper for flexible metal conduit unless fittings are accepted for grounding

or otherwise comply with N.E.C.
a. Size jumper to match over-current device.
b. Green insulation.
c. Connect to grounding bushing at each end.

2. Ensure that entire electrical system is electrically continuous and permanently and
effectively grounded, including all electrical equipment and motors.

2.13 SUPPORTING DEVICES AND LABELS
A. Galvanized conduit clamps.  Do not use perforated pipe straps.
B. Anchor Methods:

1. Solid masonry:  accepted stainless steel expansion anchors or preset inserts.  Rawl or
Diamond Manufacturer or equal.

2. Metal surfaces:  galvanized machine screws, bolts, or welded studs.
3. Concrete surfaces:  Self-drilling stainless steel anchors or power-driven studs.  Star,

Diamond or Rawl Manufacturer or equal.
4. Comply with NFPA 70 and 29 CFR 1910.145. Self-Adhesive Warning Labels:  Factory

printed, multicolor, pressure-sensitive adhesive labels, configured for display on front
cover, door, or other access to equipment, unless otherwise indicated.

5. EQUIPMENT IDENTIFICATION LABELS
a. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black,      by

thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.
 Overlay shall provide a weatherproof and ultraviolet-resistant seal for label.

b. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive
     backed, with white letters on a dark-gray background.  Minimum letter height shall
be 3/8 inch.

6. Auxiliary Electrical Systems including equipment, conductors and cable identification:  Use
marker tape to identify field-installed alarm, control, signal, communications, voice, and
data wiring connections.
a. Identify conductors, cables, and terminals in enclosures and at junctions, terminals,

and cable pull points.  Identify by system and circuit designation.
b. Use system of designations that is uniform and consistent with system used by

manufacturer for factory-installed connections.
c. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:

 Comply with 29 CFR 1910.145 and apply self-adhesive warning      labels, baked-
enamel warning signs, or metal-backed, butyrate warning signs. Identify system
voltage with black letters on an orange background.  Apply to      exterior of door,
cover, or other access.

d. Equipment with Multiple Power or Control Sources:  Apply to door or cover of
     equipment including, but not limited to, the following: Equipment Requiring
     Workspace Clearance According to NFPA 70:  Unless otherwise indicated, apply
to door or cover of equipment but not on flush panelboards and similar equipment in
finished spaces.

7. Equipment Identification Labels:  On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and Operation and Maintenance
Manual.  Apply labels to disconnect switches and protection equipment, central or master
units, control panels, control stations, terminal cabinets, and racks of each system.

8. Systems include power, lighting, control, communication, signal, monitoring, and alarm
systems unless equipment is provided with its own identification. Outdoor Equipment:
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 Engraved, laminated acrylic or melamine label, drilled for screw attachment. The following
devices shall be labeled: Panelboards, electrical cabinets, enclosures, transformers,
control centers, disconnect switches, circuit breakers, power transfer equipment, and
contactors.

2.14 DEVICES AND OUTLET BOXES
A. Outlet Box Construction:

1. Interior locations:  Steel 4”square minimum conforming to UL requirements.
2. Exterior locations:  Cast metal, deep type.

B. Size boxes per NEC, minimum 1-1/2 inches deep.  Use gang boxes for multiple outlets.
C. Cover plates:

1. Provide openings as required.
D. Devices – Note: Provide Specification Grade devices 120V, 20A, UL Listed. Color Ivory with

matching cover plates.
1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Receptacles with integral surge suppression units.
3. Snap switches.
4. Wall-switch occupancy sensors.
5. Communications outlets.
6. Ceiling mounted occupancy sensors.

E. Source Limitations:  Obtain each type of wiring device and associated wall plate through one
source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and
associated wall plates from a single manufacturer and one source.

F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NEC,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

G. Manufacturers' Names:  Shortened versions (shown in parentheses):
1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3. Leviton Mfg. Company Inc. (Leviton).
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

H. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration
5-20R, and UL 498.
1. Cooper; 5351 (single), 5352 (duplex).
2. Hubbell; HBL5351 (single), CR5352 (duplex).
3. Leviton; 5891 (single), 5352 (duplex).
4. Pass & Seymour; 5381 (single), 5352 (duplex).

I. Tamper-Resistant Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA
WD 6 configuration 5-20R, and UL 498. Hospital Grade as noted on Drawings.
1. Cooper; TR8300.
2. Hubbell; HBL8300SG.
3. Leviton; 8300-SGG.
4. Pass & Seymour; 63H.

J. GFCI Receptacles - General Description:  Straight blade, feed-through type.  Comply with
NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is
lighted when device is tripped. Hospital Grade as noted on Drawings.

K. Duplex GFCI Convenience Receptacles, 125 V, 20 A, Hospital Grade as noted on Drawings:
1. Cooper; GF20.
2. Pass & Seymour; 2084.

L. Cord and Plug Description:  Match voltage and current ratings and number of conductors to
requirements of equipment being connected.
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1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with
green-insulated grounding conductor and equipment-rating ampacity plus a minimum of
30 percent.

2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for
connection.

M. Snap switches - Comply with NEMA WD 1 and UL 20.
N. Switches, 120/277 V, 20 A:

1. Products:  Subject to compliance with requirements, provide one of the following:
a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224

(four way).
c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four

way).
d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4

(four way).
O. Wall Plates - Single and combination types to match corresponding wiring devices.

1. Plate-Securing Screws:  Metal with head color to match plate finish.
2. Material for Finished Spaces: Smooth, high-impact nylon or thermoplastic.
3. Material for Unfinished Spaces:  Smooth, high-impact nylon or thermoplastic.
4. Material for Damp Locations: Thermoplastic with spring-loaded lift covers, and listed and

labeled for use in "wet locations."
P. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-

resistant thermoplastic with lockable cover.
Q. Device Wiring

1. Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

2. Coordination with Other Trades: Take steps to insure that devices and their boxes are
protected.  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 the boxes.

3. 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.

4. 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.

5. Install wiring devices after all wall preparation, including painting, is complete.
6. Conductors And Device installation:

a. Do not strip insulation from conductors until just before they are spliced or terminated
on devices.

b. 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.

c. The length of free conductors at outlets for devices shall meet provisions of NEC,
Article 300, without pigtails.

7. Replace all devices that have been in temporary use during construction or that show
signs that they were installed before building finishing operations were complete.
a. Keep each wiring device in its package or otherwise protected until it is time to

connect conductors.
b. Do not remove surface protection, such as plastic film and smudge covers, until the

last possible moment.
c. Connect devices to branch circuits using pigtails that are not less than 6 inches (152

mm) in length.
d. When there is a choice, use side wiring with binding-head screw terminals.  Wrap

solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
e. Use a torque screwdriver when a torque is recommended or required by the

manufacturer.
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f. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install all equipment and fixtures in complete accordance with the manufacturer's
recommendations and all pertinent codes and regulations.

B. Thoroughly observe all items of equipment and any items dented, scratched or otherwise
damaged in any manner shall be replaced or repaired and painted to match original finish.
1. All items so repaired and refinished shall be brought to the attention of the ARCHITECT

for observation and approval.
C. Upon completion of all installation, lamping, and testing, thoroughly observe all exposed

portions of the electrical installation and completely remove all exposed labels, soil, markings
and foreign material.

3.02 CUTTING AND PATCHING
A. All cutting and patching shall be as described under other Sections.

3.03 FLOOR AND WALL PENETRATIONS
A. Provide, locate and set all sleeves and inserts as required for this work.  Prepare dimensioned

floor and wall penetration drawings, showing the size and location of each penetration on every
floor and in every wall which is to accommodate this work. The penetration drawings shall
include, but not be limited to hangers, inserts, conduits, raceways, and curbs.
1. Drawings shall be submitted to the ARCHITECT in advance of the work to be done in

order that adjustments may be made to the reinforcing steel, structural framing and other
related work without interruption to the construction schedule.  All sleeves, collars,
hangers, inserts, etc. shall be installed in accordance with the penetration drawings prior
to constructing floors and walls.  Each CONTRACTOR shall be responsible for any drilling
and as accepted by the ARCHITECT.

B. Should the penetration drawings be incomplete the CONTRACTOR shall bear the full cost of all
work for the cutting and patching required making the correction.

C. Where conduit motion due to expansion and contraction will occur, make sleeves of sufficient
diameter to permit free movement.  Check floor and wall construction finish to determine proper
length of sleeves for various locations, make actual length to suit the following:
1. Terminate sleeves flush with walls, partitions, and ceiling.
2. In areas where conduit is concealed, as in chases, terminate sleeves flush with floor.
3. In all areas where conduit is exposed, extend sleeves 1/4" above finished floor, except in

rooms having floor drains, where sleeves shall be extended 3/4" above floor.
D. Sleeves shall be constructed of 22-gauge galvanized sheet steel with lock seam joints for all

sleeves set in concrete floor slabs terminating flush with the floor.  All other sleeves shall be
constructed of galvanized steel pipe.

E. Fasten sleeves securely in floors, walls, etc. so that they will not become displaced when
concrete is poured or when other construction is built around them.  Take precautions to
prevent concrete, plaster, or other materials being forced into the space between pipe and
sleeve during construction.

F. Where conduits pass through floors or rated walls, the openings around the conduits shall be
sealed with 3M, Hilti or accepted fire sealing compound provided by an accepted manufacturer.
Conduit floor penetrations within rated chases shall be sealed with smoke barrier sealants.  The
3M, Hilti or accepted manufacturer’s type sealant used shall be accepted by the local
authorities having jurisdiction and carry U.L. listing for rating of assembly. All products shall be
listed for a two hour rating unless noted otherwise.

G. All conduits and related branch circuits in any exterior locations in the facility shall be sealed
watertight to prevent water and condensation from entering the building or fixtures, boxes,
receptacles and related devices.
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3.04 ELECTRICAL CONNECTIONS TO EQUIPMENT AND SYSTEMS
A. Equipment wiring shall be as follows:

1. All wiring shall be provided under Division 26 except the following which shall be provided
under Division 23 (assigned to Division 26 per the drawings): All associated control wiring
for equipment described under Division 23 and other control wiring required to be provided
by Division 23.

2. All starters for HVAC systems not factory mounted on equipment shall be furnished under
Division 26 and installed under Division 26.  Heating elements for starters shall be
provided under Division 26 and installed under Division 26.

3. All control items connected shall be marked plainly by machine-made nameplate on the
equipment that is controlled, to the acceptance of the OWNER.

4. The horsepower rating of all starters shall be checked against actual motor to be
controlled, before installation, and correct size overload elements shall be provided in all
starters based on nameplate and manufacturer's recommendation.

5. After all circuits are energized and completed, the power wiring responsibility shall be
under the Division 26 and control wiring responsibility under the Division 23 (unless
assigned to Division 26 per the drawings).  Motors and controllers shall be provided for
voltage and current characteristics as indicated in Division providing the equipment.  In the
event that equipment provided is of different electrical characteristics than the ones
specified, any increase in electrical feeders, conduits, circuit breakers, etc., including
increase of labor cost shall be the responsibility of the Division which provided the
equipment of different characteristics than those specified.

6. All power wiring complete from power source to motor or equipment junction box,
including power wiring through starters shall be furnished and installed under Division 26.

7. General Clearance Requirements:  Provide clearance spaces between and around
process, mechanical and electrical equipment for operation, maintenance and
replacement of equipment.  Minimum clearances for each item or piece of equipment shall
be as stated in the manufacturer's printed recommendations or as shown on the
manufacturer's printed drawings.  Coordinate clearance requirements among various
pieces of equipment that will be installed in close proximity with one another to eliminate
equipment conflicts and interference.  Prepare and submit shop drawings if requested by
the ARCHITECT showing proposed equipment layouts and clearances.  N.E.C. Code
clearances shall be maintained at all times and shall be considered the minimum
clearances allowed.

3.05 SALVAGE, REMOVAL AND DEMOLITION OF EXISTING EQUIPMENT
A. Assign the work of moving, removal, cutting and patching to CONTRACTOR'S qualified

personnel.  Perform the work in a manner to cause least damage to each type of work.
B. Replace or repair any damage done by reason of required work.  The CONTRACTOR will

maintain a list of items that have been salvaged for reuse; this may include power and lighting
panels or equipment as noted on the Contract Drawings scheduled for removal and an
inventory of the conditions of said electrical items.  These items will be turned over to the
OWNER if so requested by the OWNER.  This list shall be the basis of inventory and condition,
so that in the event items and equipment are damaged during removal a record of the prior
condition is available and the proper restitution can be made.

C. Insure that all electrical equipment, conduit and wiring that would be interrupted during the work
are turned off, and locked out, or disconnected before starting work.  Coordinate any
interruptions with CONTRACTOR AND OWNER.

D. Relocate, support and protect existing materials and equipment indicated to remain so as to
avoid damage.  Seal conduit systems and terminate properly.

E. Cap weather tight and watertight as required all conduits that extend to the building exterior.
 Identify branch circuits and indicate locations of utilities, branch circuits and feeders on Project
Record Documents.

F. Schedule with CONTRACTOR and OWNER any interruption of services to occupied portions of
the building, electrical systems and schedule outages to minimize disruption to OWNER’S
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activities and requirements.
G. Equipment to be salvaged for spare parts for the OWNER is indicated on the Drawings as

being removed by Division 26 (i.e., lighting fixtures in the stairwells and parking deck top level
poles lighting fixtures).  These items shall be dismantled, handled with care, wrapped, boxed
and tagged and stored carefully to minimize any damage and permit future use if so instructed.

3.06 DEBRIS
A. All debris shall be removed as it accumulates and shall not be stored or permitted to

accumulate on-site.  Remove all debris at the end of each working day.
3.07 ENERGIZING ELECTRICAL SYSTEM

A. Prior to energizing main electrical system perform the following:
1. Verify supply authority voltage and phase rotation. Ensure all independent testing as

specified has been completed and deficiencies have been corrected.
a. Megger all feeders and record results on accepted test report forms.
b. Test conductors at switchboards, distribution centres and panelboards for insulation

resistance to ground (megger test).
c. Test service grounding conductors for ground resistance.
d. Test all wiring devices for correct operation and circuitry.
e. Load Balance Testing Perform load tests with as many loads on as possible.

END OF SECTION




