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SECTION 26 00 00

GENERAL ELECTRICAL REQUIREMENTS

PERSHING ELEMENTARY SCHOOL GENERAL ELECTRICAL REQUIREMENTS
COLD BOX ADDITION-24020 26 00 00 - 1

PART 1 � GENERAL

1.1 SECTION INCLUDES

This section includes general requirements specifically applicable to Division 26, including 
requirements form Division 1. 

1.2 RELATED SECTIONS

A All included sections under Division 1
B All included sections under Division 26
C Plans
D Manufacturers� manuals, product bulletins, etc.

1.3 REFERENCE STANDARDS AND CODES

A Standards
1 AEIC � Association of Edison Illuminating Companies
2 ANSI � American National Standards Institute
3 ASTM � American Society of Testing and Materials
4 CBM � Certified Ballast Manufacturers Association
5 EIA � Electronic Industry Association
6 ICEA � Insulated Cable Engineers Association
7 IEEE � Institute of Electrical and Electronics Engineers
8 NEMA � The Association of Electrical and Medical Imaging Equipment 

Manufacturers
9 FM - Factory Mutual
10 UL � Underwriter�s Laboratory�s, Inc., Standards for Safety

B Local codes and authorities having jurisdiction
1 City codes
2 County codes
3 Local fire department

C State codes and authorities having jurisdiction
1 CBC � California Building Code
2 CEC � California Electrical Code
3 State of California Codes

D National codes and authorities having jurisdiction
1 NESC � National Electrical Safety Code
2 OSHA � Occupational Safety and Health Act

E Utilities
1 Local cable company
2 Local electrical company
3 Local telephone company

F Code compliance
1 All work and materials shall comply with the latest rules, codes and regulations, 

including, but not limited to the following:
a Occupational Safety and Health Act Standards (OSHA).
b CCR, Title 24, Part 3: California Electrical Code (CEC)
c All other applicable Federal, State and Local laws and regulations.

2 Code compliance is mandatory.  Nothing in these Drawings and Specifications 
permits work not conforming to National, State, and Local electrical and building 
codes.  Where work is shown to exceed minimum code requirements, comply 
with Drawings and Specifications.

3 No work shall be concealed until after inspection and approval by proper 
authorities. If work is concealed without inspection and approval, the Contractor 
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shall be responsible for opening the concealed areas, making any required 
corrections and/or modifications to his work, and restoring the area to its previous 
condition.

1.4 DEFINITIONS (APPLICABLE TO DRAWINGS AND SPECIFICATIONS)

A Provide:  To supply, install and connect complete and ready for safe and regular 
operation of particular work referred to unless specifically otherwise noted.

B Install:  To erect, mount and connect complete with related accessories.
C Supply: To purchase, procure, acquire and deliver complete with related accessories.
D Work:  Labor, materials, equipment, apparatus, controls, accessories and other items 

required for proper and complete installation.
E Wiring:  Raceway, fittings, wire, boxes, related items and connection.
F Concealed:  Embedded in masonry or other construction, installed in furred spaces, 

within double partitions or hung ceilings, in trenches, in crawl spaces or in enclosures.
G Exposed:  Either visible or subject to mechanical or weather damage, indoors or 

outdoors, including areas such as mechanical and storage rooms.  In general, any item 
that is directly accessible without removing panels, walls, ceiling or other parts of 
structure.

H Indicated, Shown, or Noted:  As indicated, shown or noted on Drawings or Specifications.
I Above Grade:  Not buried in ground and not embedded in concrete slab on ground.
J Below Grade:  Buried in ground or embedded in concrete slab on ground.
K Underground:  Buried in ground, including under building slabs.
L Connect:  Complete hookup of item with required services, including conduit, wire and 

other accessories.
M Furnish:  Supply and deliver complete.
N Similar or Equal:  Of base bid manufacturer, equal in materials, weight, size, design, and 

efficiency of specified product, equivalent to Base Bid Manufacturer�s product.
O Reviewed, Satisfactory, Accepted, or Directed:  As reviewed, satisfactory, accepted or 

directed by or to engineer.
P Motor Controllers: Manual or magnetic starters (with or without switches), individual 

pushbuttons, or hand-off-automatic (HOA) switches controlling the operation of motors.
Q Control Devices:  Automatic sensing and switching devices such as thermostats, 

pressure, float, electro-pneumatic switches and electrodes controlling operation of 
equipment.

R Contractor:  Electrical Sub Contractor unless stated otherwise.
S Use (verb):  Furnish and install as defined above.

1.5 LICENSES, FEES AND PERMITS

Pay for all City, County or State electrical licenses, fees and permits.  Arrange for all required 
inspections by agencies or authorities having local jurisdiction. The owner shall pay for all 
inspection fees and permits.

1.6 CONDITIONS AT SITE

A A visit to the site is required of all bidders prior to submission of bid.  All will be held to 
have familiarized themselves with all discernible conditions and no extra payment will be 
allowed for work required because of these conditions, whether specifically mentioned or 
not.

B Underground or overhead lines or other services that are damaged as a result of this 
work shall promptly be repaired at no expense to the Owner and to complete satisfaction 
of the Owner.

1.7 DRAWINGS AND SPECIFICATIONS
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A All Drawings and all Divisions of these Specifications shall be considered as a whole and 
work of this Division shown anywhere therein shall be furnished under this Division.

B The Contract Drawings are diagrammatic and indicate the general arrangement of 
equipment and wiring.  Most direct routing of conduit and wiring is not assured.  Exact 
requirements shall be governed by architectural, structural and mechanical conditions of 
the job.  Consult all other Drawings in preparation of the bid.  Extra lengths of wiring or 
addition of pull or junction boxes, etc., necessitated by such conditions shall be included 
in the bid.  Check all information and report any apparent discrepancies before submitting 
bid.

C Right is reserved to make change up to ten (10) feet in location of any outlet, device, or 
equipment prior to roughing in without increasing contract cost.

D Equipment and fixtures shall be connected to provide circuit continuity in accordance with 
applicable codes, whether or not each piece of conductor, conduit or protective device is 
shown between items of equipment or fixtures and the point of circuit origin.

1.8 SAFETY AND INDEMNITY

A Safety:  The Contractor shall be solely and completely responsible for conditions of the 
job site, including safety of all persons and property during performance of the work.  This 
requirement shall apply continuously and not be limited to normal working hours.

B No act, service, Drawing review or construction review by Owner, the Architect, the 
Engineers or their Consultants, is intended to include review of the adequacy of the 
Contractor's safety measures, in on or near the construction site.

1.9 RECORD DRAWINGS

A Submit record Drawings under provisions of Section 013000.
B Submit prior to final acceptance inspection, one complete marked-up set of reproducible 

engineering design Drawings.
1 Fully illustrate revisions made by crafts in course of work.
2 Include field changes, adjustments, variances, substitutions and deletions, 

including Change Orders.
3 Indicate exact location of raceways, equipment, and devices.
4 Indicate exact size and location of underground and under floor raceways, 

grounding conductors, and duct banks.
5 The record Drawings shall show all the work actually constructed and originally 

shown on the Drawing based upon the field construction by the Contractor.
C These Drawings shall be for record purposes for Owner's use and are not considered 

Shop Drawings.

1.10 MANUFACTURER'S INSTRUCTIONS

A Where the Specifications call for an installation to be made in accordance with 
manufacturer's recommendations, a copy of such recommendations shall at all times be 
kept in the job superintendent's office and shall be available to the Owner's 
representative.

B Follow manufacturer's instructions where they cover points not specifically indicated on 
Drawings and Specifications.  If they are in conflict with the Drawings and Specifications, 
obtain clarification from the Architect or Engineer before starting work.

C One (1) set of equipment manufacturer's Drawings shall be submitted to the Engineer for 
their record.

1.11 OPERATING AND MAINTENANCE MANUALS

A Operating and maintenance manuals and close-out documents are used interchangeably
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B Submit operating and maintenance manuals of equipment in the following format. Owner 
shall decide which format they prefer.
1 Three (3) hardcopy sets
2 PDF format

C For specific requirements, see the sections in which the equipment is specified.

1.12 QUALITY ASSURANCE

A Provide a meaningful quality assurance program.  To assist the Contractor in this 
program, the Specifications contained herein are set forth as the minimum acceptable 
requirements.  This does not relieve the Contractor from executing other quality 
assurance measures to obtain a complete operating facility within the scope of this 
project.

B The Contractor shall insure that workmanship, materials employed, required equipment 
and the manner and method of installation conforms to accepted construction and 
engineering practices, and that each piece of equipment is in satisfactory working 
condition to satisfactorily perform its functional operation.

1.13 GUARANTEE

Guarantee the installation free from defects of workmanship and materials for a period of one (1) 
year after Date of Certificate of final payment and promptly remedy any defects developing during 
this period, without charge.

1.14 BIDDING

A The contractor shall bid on the plans, specifications, etc. that constitute the contract 
documents.

B The contractor shall not attempt to modify the contract documents without the approval of 
the electrical engineer.

C All �value engineering� proposals shall be submitted in to the electrical engineer writing.
D If the contractor makes changes to the contract documents not approved by the electrical 

engineer, the contractor will still be responsible for installing all devices, conductors, 
conduits, etc. the contract documents call for.

1.15 ABBREVIATIONS

AIC Amps interrupting capability
ANSI American National Standards Institute
ASTM ASTM International, formerly American Society for Testing and Materials
CAD Computer aided design
CBC California Building Code
CEC California Electrical Code
CFR Code of Federal Regulations
CMC California Mechanical Code
CPC California Plumbing Code
CSFM California State Fire Marshal
DPDT Double pole, double throw
DPST Double pole, single throw
DSA Division of the State Architect
EIA Electronic Industries Association
EMT Electrometallic conduit
EOR Engineer of record
FMC Flexible metallic conduit
GRS Galvanized, rigid steel conduit
HMI Human machine interface
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ICC-ES International Code Council Evaluation Service
IEEE Institute of Electrical and Electronic Engineers
IGBT Insulated Gate Bipolar Transistor
IMC Intermediate metallic conduit
I/O Input/output
IOR Inspector of record
ISO International Organization for Standardization
LCD Liquid crystal display
LED Light emitting diodes
NEC National Electrical Code
NEMA Association of Electrical Equipment and Medical Imaging Manufacturers
NETA National Electrical Testing Association
NFPA National Fire Protection Association
NICET National Institute for Certification in Engineering Technologies
NIST National Institute of Standards and Technology
OCPD Overcurrent protection device
PDF Portable document format
PG&E Pacific Gas and Electric
PID Proportional, integral, derivative control
PLC Programmable logic controller
PQM Power quality monitor
PVC Polyvinyl chloride
SCCR Short circuit current rating
SPD Surge protective device
SPDT Single pole, double throw
SPST Single pole, single throw
TFT Thin film transistor
THD Total harmonic distortion
TIA Telecommunications Industries Association
UL Underwriters� Laboratories
USB Universal series bus
UPS Uninterruptable power supply
VFD Variable frequency drive
VFD Vacuum fluorescent display

PART 2 � PRODUCTS

2.1 MATERIAL APPROVAL

A All materials must be new and bear Underwriters' Laboratories label.  Materials that are 
not covered by UL testing standards shall be tested and approved by an independent 
testing laboratory or a governmental agency.

B Material not in accordance with these Specifications may be rejected either before or 
after installation.

C Materials or equipment specified by:
1 Name of manufacturer.
2 Brand or trade name.
3 Catalog reference.

2.2 SUBSTITUTIONS

A Base the bid on use of materials specified.
B Equipment other than specified will be considered for approval provided it meets previous 

items A through C and the following is submitted in writing by the Contractor to the 
Engineer to allow approval at least 14 days before the bid date:
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1 The request for permission to substitute shall be accompanied with a statement 
of the amount of money to be returned to the contract if the substitution is 
permitted.  

2 Return a completed request for substitution form.
C The engineer is the sole judge of acceptability of preferred substitutions.
D If a substitute is permitted, and any re design effort is thereby necessitated, the required 

re design shall be at the Contractor's expense.

2.3 SUBMITTALS

Submit to architect, or engineer if no architect is involved, seven (7) copies of complete Shop 
Drawings and materials lists, as noted below, for review within thirty (35) days after award of 
contract.  All proposed deviations from Specifications must be clearly listed and submitted 
separately under a prominent heading entitled "Substitutions."
A Fire Alarm Systems
B Communication Systems
C Pull Boxes and Cabinets
D Conduit and Wire
E Service and distribution
F Transformers

2.4 OPERATING AND MAINTENANCE MANUALS

Submit Operating and Maintenance Manuals of equipment as specified under Division 1.  Verify 
exact quantity with architect, or engineer if no architect is involved.

2.5 PRODUCT DELIVERY, STORAGE AND HANDLING

A Equipment shall be shipped in its original packages, to prevent damaging or entrance of 
foreign matter. Handling and shipping shall be performed in accordance with 
manufacturer's recommendations.  Provide protective covering during construction.

B Replace at no expense to Owner, equipment or material damaged during the storage or 
handling, as directed by the engineer.

C Equipment shall be tagged with a weatherproof tag identifying equipment by name and 
purchase order number. Packing and shipping lists shall be included.

PART 3 � EXECUTION

3.1 CLEARANCE

Minimum code required clearances for electrical equipment shall not be violated.

3.2 WORKMANSHIP AND CONTRACTOR'S QUALIFICATIONS

A Only quality workmanship will be accepted.  Haphazard or poor installation practice will 
be cause for rejection of work.

B The Electrical Contractor shall provide a Superintendent in charge of this work at all times 
to direct the quality of the installation.

3.3 COORDINATION
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A Coordinate work with other trades to avoid conflict and to provide correct rough in and 
connection for equipment furnished under other trades and requiring electrical 
connections.  Inform Contractors of other trades of the required access to and clearances 
around electrical equipment to maintain serviceability and code compliance.

B Verify equipment dimensions and requirements with provisions specified under this 
Section. Check actual job conditions before fabricating work.  Report necessary changes 
in time to prevent needless work. Changes or additions subject to additional 
compensation and agreed price shall be at Contractor's risk and expense.

C Provide temporary feeds and connections to areas and equipment as required to allow 
phased construction and operation.

3.4 CUTTING AND PATCHING

All cutting and patching required for work of this Division is included herein. Coordination with 
General Contractor and other trades is imperative.  Contractor shall bear the responsibility for and 
bear the added expense of adjusting for improper holes, supports, etc.

END OF SECTION
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REQUEST FOR SUBSTITUTION

To: _________________________________________

A. _________________________________________ submits for your consideration the following 

product instead of the specified item:

1. Project: ________________________________________________________________

2. Section or Sheet: _____________, Article or Paragraph: _________________________

3. Specified Item: __________________________________________________________

4. Proposed Substitution (Mfg., Type, Model, etc.): ________________________________

______________________________________________________________________

B. Complete all of the following:

1. Does this substitution off the Owner a cost credit (including costs for changes by other 

trades)? ________ How much? _____________________________________________

2. Does this substitution offer earlier delivery or less construction time? ________________

How much? __________ How so? ___________________________________________

3. How does the substitution affect any dimensions, layout, or details of other trades as 

shown on the Drawings? ___________________________________________________

_______________________________________________________________________

_______________________________________________________________________

4. What are the specific differences between this substitution and the specified item?

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

C. Attach the following items.
1. Manufacturer�s technical data _____
2. Laboratory test or performance results _____
3. Drawings and wiring diagrams of the proposed product _____
4. Drawings and description of changes required by other trades _____
5. Manufacturer�s guarantee and maintenance instructions _____

D. The undersigned agrees to pay for all additional review, design, testing, changes in contract 
documents, and construction as a result of the acceptance of this substitution, at no cost to the 
Owner.

E. Submitted by (Firm) ____________________________________________________________

Print name  ___________________________________________________________________

Signature_____________________________________ Date ___________________________

Accepted Rejected Revise and Resubmit See Attached 

END OF REQUEST FOR SUBSTITUTION 
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GROUNDING AND BONDING

PERSHING ELEMENTARY SCHOOL GROUNDING AND BONDING
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PART 1 � GENERAL

1.1 SECTION INCLUDES

Materials, equipment fabrication, installation and tests in conformity with equipment applicable to 
this project, applicable codes and authorities having jurisdiction, for grounding

1.2 RELATED SECTIONS

A All included sections under Division 1
B All included sections under Division 26
C Plans
D Manufacturers� manuals, product bulletins, etc.

1.3 REFERENCE STANDARDS

Published specifications standards, tests or recommended methods of trade, industry or 
government organizations apply to work in this section as cited in Section 16000.

1.4 QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in 
its manufacture.

B Supply equipment and accessories new, free from defects.
C Supply equipment and accessories in compliance with the applicable standards listed in 

Article 1.3 of this section and with applicable national, state and local codes.
D Items of a given type shall be the products of the same manufacturer.

1.5 SUBMITTALS

A Submit under provisions of Section 01330.  Provide detailed description of items 
supplied, including specifications, performance characteristics, materials, wiring diagrams 
and schedules.
1 Submit evidence that products satisfy seismic requirements for the State of 

California.
2 Submit evidence of compliance with the applicable standards listed under Article 

1.3 of this section.
B Manufacturer's Instructions:  Submit manufacturer's installation instructions. 
C Product Data:  Submit manufacturer's descriptive literature.
D Shop Drawings:  Submit complete fabrication details, elevations and sections of 

switchboard, dimensions, space available for conduit, rating, short circuit withstand ability 
of bus and lowest rated device, circuit schedule showing circuit number, device 
description, device frame ampere rating and trip, fuse clip ampere rating, termination lug 
size, feeder and circuit identification, conductor ratings and one-line and wiring diagrams.  
Include both elementary diagram and terminal to terminal wiring diagrams.

E Substitutions:  Items of same function and performance shall be in conformance with 
Division 1.

F Submit field test and operations check report for circuit breakers and motor starters under 
provisions of Section 16080.

1.6 OPERATION AND MAINTENANCE DATA

A Submit operation instructions, maintenance and repair data under provisions of Division 
1.
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B Ship equipment in its original packages to prevent damaging or entrance of foreign 
matter.  Perform handling and shipping in accordance with manufacturer's 
recommendations.  Provide protective covering during construction.

C Replace at no expense to Owner, equipment or material damaged during storage or 
handling, as directed by the engineer.

D Tag items with a weatherproof tag identifying equipment by name and purchase order 
number. Include packing and shipping lists.

PART 2 � PRODUCTS

2.1 GROUND RODS

Ground rods shall be:
A. 3/4 inch diameter
B. Copper weld type
C. 10 feet in length.
D. Ground rings

2.2 BARE COPPER GROUND WIRE

Conductors shall be medium-hard drawn, copper, and stranded, with sizes as shown on drawings.

2.3 BELOW GRADE GROUND CONNECTIONS

Utilize CADWELD Multi-System Exothermic Welding. 

2.4 HARDWARE

Bolts, nuts and washers shall be bronze, cadmium plated steel, or other non-corrosive material, 
approved for the purpose.

PART 3 � EXECUTION

3.1 SYSTEM NEUTRAL GROUND

A Ground the neutral conductor of each transformer to limit the maximum potential above 
ground due to normal operating voltage and limit the voltage level due to abnormal 
conditions.

B Ground transformers with secondary voltage 600V class or less as follows:  3-phase, 4-wire 
wye connected:  ground neutral point.

C For transformers 75kVA size or lower with primary voltage 480V or lower, the primary 
equipment ground conductor may be used for grounding the secondary neutral provided it is 
adequately sized in accordance with CEC system ground conductor size.

3.2 EQUIPMENT GROUND

A Ground non-current carrying metal parts of electrical equipment enclosures, frames, or 
conductor raceways, structural metal supports for the mechanical and plumbing equipment 
to provide a low impedance path for line-to-ground fault current and to bond all non-current 
carrying metal parts together.  Install a ground conductor in each raceway system.  
Equipment ground conductor shall be electrically and mechanically continuous from the 
electrical circuit source to the equipment to be grounded.  Size ground conductors per CEC 
250-95 unless otherwise shown on drawings.
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B Grounding conductors shall be identified with green insulation.  Where green insulation is 
not available, on larger sizes, black insulation shall be used and suitably identified with green 
tape at each junction box or enclosure device.

C Install metal raceway couplings, fittings and terminations secure and tight to insure good 
ground continuity.  Provide grounding bushing and bonding jumper where metal raceway is 
not directly attached to equipment metal enclosure and at concentric knockouts.

D Lighting fixtures shall be securely connected to equipment ground conductors.  Outdoor 
lighting standards shall have a factory installed ground for terminating the ground wire.

E Motors shall be connected to equipment ground conductors with a conduit grounding 
bushing and with a bolted solderless lug connection on the metal frame.

3.3 STRUCTURAL GROUND

A Concrete encased electrode shall be 2 inches above the bottom of concrete footing where 
shown on drawings.  See drawings for details.

B Domestic, chilled and hot water mains and fire protection metallic water pipes shall be 
connected to the ground bus with #3/0 AWG bare copper conductor at a minimum of two 
points. 

C Miscellaneous metal objects including piping, vessels and structural shapes within six feet of 
metallic objects connected to the ground system and which are not interconnected 
mechanically with the grounding system, shall be interconnected with a minimum #3/0 AWG 
bare copper conductor.

3.4 GROUND RESISTANCE TEST

A Building ground electrode resistance testing shall be accomplished with a ground 
resistance, direct reading, single test meter utilizing the Fall-of-Potential method and two 
(2) referenced electrodes. Perform test prior to interconnection to other grounding 
system.  Orient the concrete encased ground electrode to be tested and the two 
referenced electrodes in straight line spaces fifty (50) feet apart.  Drive the two (2) 
reference electrodes ten (10) feet deep.

B Test results shall be in writing, and shall show temperature, humidity and condition of the 
soil at the time of the tests.  In the case where the ground resistance exceeds 25 ohms, 
add an additional ground rod and retest. Add additional ground rods when necessary in 
order to bring the ground resistance below 25 Ohms.  All testing shall be done prior to 
concrete pour and in the presence of the inspector of record.  Provide test results for 
engineer review.

END OF SECTION   
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COMMISSIONING OF ELECTRICAL SYSTEMS

PERSHING ELEMENTARY SCHOOL COMMISSIONING OF ELECTRICAL SYSTEMS
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PART 1 � GENERAL

1.1 SECTION INCLUDES

A Testing in conformity with equipment applicable to this project, applicable codes and 
authorities having jurisdiction

B Test equipment requirements listed in this section shall apply to testing required by all other 
sections in Division 26 specifications.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013300: Submittal Procedures
2 Section 014100: Regulatory Requirements
3 Section 016000: Product Requirements
4 Section 017700: Execution and Closeout Procedures
5 All other included sections under Division 1

B All included sections under Division 26
C Plans
D Manufacturers� manuals, product bulletins, etc.

1.3 REFERENCE STANDARDS AND CODES

A Published specifications standards, tests or recommended methods of trade, industry or 
government organizations apply to work in this section as cited in Section 260000.

B California Electrical Code
C International Electrical Testing Association (NETA)

1 NETA ATS: for Acceptance Testing Specifications for Electrical Power Equipment 
and Systems

D Institute of Electrical and Electronic Engineers
1 IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth 

Surface Potentials of a Ground System Part 1: Normal Measurements
2 IEEE 82: Standard Test Procedure for Impulse Voltage Tests on Insulated 

Conductors
3 IEEE 95: Standard Test Procedure for Impulse Voltage Tests on Insulated 

Conductors
4 IEEE 112: Standard Test Procedure for Polyphase Induction Motors and 

Generators
5 IEEE 114: Standard Test Procedure for Single-Phase Induction Motors
6 IEEE 115: IEEE Guide for Test Procedures for Synchronous Machines Part I�

Acceptance and Performance Testing Part II�Test Procedures and Parameter 
Determination for Dynamic Analysis

7 IEEE 141: Recommended Practice for Electric Power Distribution for Industrial 
Plants

8 IEEE 142: Recommended Practice for Grounding of Industrial and Commercial 
Power Systems

9 IEEE 241: Recommended Practice for Electric Power Systems in Commercial 
Buildings

10 IEEE 242: Recommended Practice for Protection and Coordination of Industrial 
and Commercial Power Systems (IEEE Buff Book)

11 IEEE 252: Standard Test Procedure for Polyphase Induction Motors Having 
Liquid in the Magnetic Gap

12 IEEE 259: Standard Test Procedure for Evaluation of Systems of Insulation for 
Dry-Type Specialty and General-Purpose Transformers
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13 IEEE 389: Recommended Practice for Testing Electronics Transformers and 
Inductors

14 IEEE 393: Test Procedures for Magnetic Cores
15 IEEE 399: Recommended Practice for Industrial and Commercial Power 

Systems Analysis (Brown Book)
16 IEEE 400: Guide for Field Testing and Evaluation of the Insulation of Shielded 

Power Cable Systems Rated 5 kV and Above
17 IEEE 442: Guide for Soil Thermal Resistivity Measurements
18 IEEE 495: Guide for Testing Faulted Circuit Indicators
19 IEEE 576: Recommended Practice for Installation, Termination, and Testing of 

Insulated Power Cable as Used in Industrial and Commercial Applications
20 IEEE 1188: Recommended Practice for Maintenance, Testing, and Replacement 

of Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications
21 IEEE 1234: Guide for Fault Locating Techniques on Shielded Power Cable 

Systems
22 IEEE 1415: Guide for Induction Machinery Maintenance Testing and Failure 

Analysis
23 IEEE 1458: Recommended Practice for the Selection, Field Testing, and Life 

Expectancy of Molded Case Circuit Breakers for Industrial Applications
E National Institute of Standards and Technology (NIST)
F Underwriters� Laboratories

1 UL 1244: Electrical and Electronic Measuring and Testing Equipment
2 UL 1436: Outlet Circuit Testers and Similar Indicating Devices
3 UL 61010-2-030: Safety requirements for electrical equipment for measurement, 

control, and laboratory use - Part 2-030: Particular requirements for testing and 
measuring circuits

4 UL 61010B-1: Electrical Measuring and Test Equipment � Part 1: General 
Requirements

5 UL 61010B-2-031: Electrical Equipment for Measurement, Control, and Laboratory 
Use � Part 2: Particular Requirements for Hand-Held Probe Assemblies for 
Electrical Measurement and Test

6 UL 61010B-2-032: Electrical Equipment for Measurement, Control, and Laboratory 
Use � Part 2: Particular Requirements for Hand-Held Current Clamps for Electrical 
Measurement and Test

1.4 QUALITY ASSURANCE

A The Contractor shall engage and pay for the services of a recognized independent testing 
laboratory for the purpose of performing inspections and tests as herein specified.

B The testing laboratory shall provide all material, equipment, labor and technical supervision 
to perform switch tests and inspections.

C It is the intent of these tests to assure that all electrical equipment, both Contractor and 
Owner supplied, is operational within industry and manufacturer's tolerances and is 
installed in accordance with design specifications.

D The tests and inspections shall determine the suitability for energizing.
E Schedule tests and give a minimum of two weeks advance notice to the Owner.

1.5 SUBMITTALS

A List of tests preformed
B Test procedures
C Test results
D The submittal shall be substantially complete for all items and equipment furnished under 

this section.
E Individual drawings and data sheets submitted at random intervals will not be accepted 

for review.
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1.6 QUALIFICATIONS OF TESTING AGENCY

The testing agency shall meet federal OSHA criteria for accreditation of testing laboratories, 
Standard Number 1910.7 (Definition and Requirements for a nationally recognized testing 
laboratory).  International Electrical Testing Association (NETA) accreditation constitutes proof of 
meeting such criteria.

1.7 TEST INSTRUMENT TRACEABILITY

A The testing laboratory shall have a calibration program which maintains all applicable test 
instrumentation within rated accuracy.

B The accuracy shall be traceable to the National Institute of Standards and Technology 
(NIST) in an unbroken chain.

C Instruments shall be calibrated in accordance with the following frequency schedule:
1 Field instruments:  6 months maximum.
2 Laboratory instruments:  12 months.
3 Leased specialty equipment:  12 months 

D Dated calibration labels shall be visible on all test equipment.

1.8 FINAL SETTINGS

A The test report shall include the following: summary of project, description of equipment 
tested, description of test, list of test equipment used in calibration and calibration date, test 
results, conclusions and recommendations, and appendix, including appropriate test forms.

B The test report shall be bound and its contents certified.
C Submit three copies of the completed report to the architect, or engineer if no architect is 

involved, no later than fifteen (15) days after completion of test, unless otherwise directed.

1.9 FAILURE TO TEST

A Any system material or workmanship which is found defective on the basis of acceptance 
tests shall be reported directly to the architect or engineer if no architect is involved.

B Contractor shall replace the defective material or equipment and have test repeated until 
test proves satisfactory without additional cost to the Owner.

PART 2 � PRODUCTS: [NOT USED]

PART 3 � EXECUTION

3.1 GROUND RESISTANCE TEST

A Building ground electrode resistance testing shall be accomplished with a ground 
resistance, direct-reading, single test meter utilizing the Fall-of-Potential method and two 
(2) referenced electrodes.  Perform test prior to interconnection to other grounding system.  
Orient the concrete-encased ground electrode to be tested and the two referenced 
electrodes in straight line spaces fifty (50) feet apart.  Drive the two (2) reference electrodes 
ten (10) feet deep.

B Test results shall be in writing, and shall show temperature, humidity and condition of the 
soil at the time of the tests.  In the case where the ground resistance exceeds 25 ohms, 
add an additional ground rod and retest. Add additional ground rods when necessary in 
order to bring the ground resistance below 25 Ohms.  All testing shall be done prior to 
concrete pour and in the presence of the inspector of record.  Provide test results for 
engineer review.
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3.2 MISCELLANEOUS TESTING

A Functional and operational testing to the fire alarm, security system, telephone system, 
paging/intercom system, and all electrical components upon completion of electrical work.

B Perform an insulation resistance test on all switchboard busses, bus ducts; feeder 
conductors, including neutrals, using a megohmmeter.  Minimum value for each conductor 
shall be 20 megohms.

3.3 ELECTRICAL DISTRIBUTION EQUIPMENT OPERATIONAL CHECK

A Electrical distribution equipment operational check includes main switchboards, distribution 
boards, panelboards, panels, switchgear, etc.

B Verify proper operating condition of all equipment mechanically and electrically including, 
but not limited to verifying operation of each circuit breaker trip device with a rating of 100A 
or more using an accurately metered timed instrument (by passing 300% rated current 
through each pole).

C If any equipment is found defective during operational check, it shall be replaced by the 
Contractor without cost to the Owner. The tests shall be repeated by the Contractor without 
cost to the owner until satisfactory results are obtained

3.4 CIRCUIT BREAKER ELECTRICAL COORDINATION STUDY

A Contractor shall provide a coordination study to determine trip settings of circuit breakers so 
the new breakers being installed are selectively coordinated between the up and down 
stream breakers.

END OF SECTION
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PART 1 � GENERAL

1.1 SECTION INCLUDES

Lighting and Appliance Panelboards

1.2 RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013300: Submittal Procedures
2 Section 014100: Regulatory Requirements
3 Section 016000: Product Requirements
4 Section 017700: Execution and Closeout Procedures
5 All other included sections under Division 1

B All included sections under Division 26
C Plans
D Manufacturers� manuals, product bulletins, etc.

1.3 REFERENCE STANDARDS AND CODES

A Published specifications standards, tests or recommended methods of trade, industry or 
government organizations apply to work in this section as cited in Section 260000.

B California Electrical Code
C California Building Code
D Institute of Electrical and Electronic Engineers (IEEE)

1 IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

2 IEEE 100: The Authoritative Dictionary of IEEE Standards Terms
3 IEEE C2 National Electrical Safety Code
4 IEEE C37.13: Standard for Low-Voltage AC Power Circuit Breakers Used in 

Enclosures
5 IEEE C37.20.1: Standard for Metal-Enclosed Low-Voltage Power Circuit-Breaker 

Switchgear
6 IEEE C37.90.1: Standard for Surge Withstand Capability (SWC) Tests for Relays 

and Relay Systems Associated with Electric Power Apparatus
7 IEEE C57.13: Standard Requirements for Instrument Transformers

E National Electrical Manufacturers� Association
1 NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum)
2 NEMA PB 2.1: General Instructions for Proper Handling, Installation, Operation 

and Maintenance of Deadfront Distribution Switchboards Rated 600 V or Less
F National Electrical Testing Association (NETA)

1 NETA ATS: Standard for Acceptance Testing Specifications for Electrical Power 
Equipment and Systems

G Underwriters� Laboratories (UL)
1 UL 50: Enclosures for Electrical Equipment, Non-environmental Considerations
2 UL 50E: Enclosures for Electrical Equipment, Environmental Considerations
3 UL 467: Grounding and Bonding Equipment
4 UL 486A: Wire Connectors
5 UL 486B: Wire Connectors
6 UL 486E: Equipment Wiring Terminals for Use with Aluminum and/or Copper 

Conductors
7 UL 489: Molded Case Circuit Breakers, Molded Case Switches, and Circuit 

Breaker Enclosures
8 UL 891: Switchboards
9 UL 1053: Ground-fault Sensing and Relaying Equipment
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10 UL 1059: Terminal Blocks
11 UL 1558: Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker 

Switchgear
12 UL 60947-1: Low-Voltage Switchgear and Controlgear � Part 1: General Rules
13 UL 60947-7-1: Low-voltage switchgear and controlgear � Part 7-1: Ancillary 

equipment - Terminal blocks for copper conductors
14 UL 60947-7-2: Low-Voltage Switchgear and Controlgear - Part 7-2: Ancillary 

Equipment - Protective Conductor Terminal Blocks for Copper Conductors

1.4 QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in 
its manufacture.

B Supply equipment and accessories new, free from defects.
C Supply equipment and accessories in compliance with the applicable standards listed in 

Article 1.3 of this section and with applicable national, state and local codes.
D Items of a given type shall be the products of the same manufacturer.
E Ship equipment in its original packages to prevent damaging or entrance of foreign 

matter.  Perform handling and shipping in accordance with manufacturer's 
recommendations.  Provide protective covering during construction.

F Replace at no expense to Owner, equipment or material damaged during storage or 
handling, as directed by the engineer.

G Tag items with a weatherproof tag identifying equipment by name and purchase order 
number.  Include packing and shipping lists.

1.5 SUBMITTALS

A Submit under provisions of Section 013000 or 013300.
B Submittals shall include the following:

1 Table of contents
2 A complete set of detailed manufacturer�s specifications describing and illustrating 

all standard and special components and materials
3 Part numbers
4 Evidence of compliance with the applicable standards listed under Article 1.3 of 

this section
5 Maintenance instructions and intervals
6 Calibration procedures and intervals

C Submit shop drawings that include:
1 Complete fabrication details
2 Elevations and sections of enclosure(s)
3 Dimensions of enclosure(s)
4 Space available for conduits
5 Voltage, ampacity, short circuit, and enclosure ratings 
6 Short circuit withstand ability of bus and lowest rated device, 
7 Circuit schedule showing circuit number, device description, circuit breaker frame 

ampere rating and trip or fuse clip ampere rating
8 Termination lug size
9 Feeder identification
10 Single line diagram
11 Include both elementary diagram and terminal to terminal wiring diagrams.

D Electronic submittals shall be searchable
E The submittal shall be substantially complete for all items and equipment furnished under 

this section.
F Individual drawings and data sheets submitted at random intervals will not be accepted 

for review.
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G Substitutions:  Items of same function and performance shall be in conformance with 
Division 1. The Contractor shall provide a comparison of the proposed substitute with the 
specified equipment for review by the Engineer.

H Submit field test and operations check report for circuit breakers under provisions of 
Section 260500.

1.6 OPERATION AND MAINTENANCE MANUALS

A Submit operation and maintenance manuals in accordance with Section 260000.
B The manuals shall, at minimum, include the following:

1 Manufacturer (including contact information)
2 Model number
3 Manufacturer�s data sheets � When data sheets include more than one model 

the model(s) used shall be noted
4 Manufacturer�s user and maintenance manual(s), including trouble-shooting 

guidelines
5 Configuration settings
6 Wiring diagrams
7 Voltage ratings
8 Current ratings
9 List of capabilities
10 Environmental ratings
11 NEMA enclosure type
12 Maintenance requirements
13 Installation instructions
14 Repair instructions

C Provide manuals in one of the following formats
1 Three hardcopies
2 PDF

PART 2 � PRODUCTS

2.1 MANUFACTURERS

A Square D Company
B General Electric
C Eaton/Cutler-Hammer
D Approved equal

2.2 TYPE NQ PANELBOARD

A Interior
1 Shall be type NQ panelboard or approved equal rated for 240VAC/48VDC 

maximum.  Continuous main current ratings, as indicated on associated 
schedules, not to exceed 600 amperes maximum.

2 Minimum short circuit current rating: 22,000 AIC as indicated in rms symmetrical 
amperes at 240VAC.

3 Provide one (1) continuous bus bar per phase.  Each bus bar shall have 
sequentially phased branch circuit connectors suitable for plug-on or bolt-on 
branch circuit breakers.  The bussing shall be fully rated.  Panelboard bus current 
ratings shall be determined by heat-rise tests conducted in accordance with UL 
67.  Bussing rated 100-400 amperes shall be copper.  Bussing shall be copper 
as standard construction.  
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4 Interior trim shall be of dead-front construction to shield user from energized 
parts.  Dead-front trim shall have pre-formed twistouts covering unused mounting 
space.

B Main Circuit Breaker
1 Main circuit breakers shall have an over-center, trip-free, toggle mechanism 

which will provide quick-make, quick-break contact action.  Circuit breakers shall 
have a permanent trip unit with thermal and magnetic trip elements in each pole.  
Each thermal element shall be true rms sensing and be factory calibrated to 
operate in a 40°C ambient environment.  Thermal elements shall be ambient 
compensating above 40°C.

2 Two- and three-pole circuit breakers shall have common tripping of all poles.  
Circuit breakers frame sizes above 100 amperes shall have a single magnetic 
trip adjustment located on the front of the circuit breaker which allows the user to 
simultaneously select the desired trip level of all poles.  Circuit breakers shall 
have a push-to-trip button for maintenance and testing purposes.

3 Breaker handle and faceplate shall indicate rated ampacity.  Standard 
construction circuit breakers shall be UL Listed for reverse connection without 
restrictive line or load markings.

4 Lugs shall be UL Listed to accept solid or stranded copper and aluminum 
conductors 90°C rated wire, sized according to the 75°C temperature rating per 
CEC Table 310-16.  

C Enclosures
1 Type 1 Boxes

a Boxes shall be galvanized steel constructed in accordance with UL 50 
requirements.  

b Boxes shall have removable end walls with knockouts located on one 
end.  Boxes shall have welded interior mounting studs.  Interior mounting 
brackets are not required.

c Box width shall be 20 in wide.
2 Type 1 Fronts

a Front shall meet strength and rigidity requirements per UL 50 standards.
b Front shall have cylindrical tumbler type lock with catch and spring-

loaded stainless steel door pull.  All lock assemblies shall be keyed alike.  
Two (2) keys shall be provided with each lock.  A clear plastic directory 
card holder shall be mounted on the inside of door.

c All electrical busses shall be copper.
3 Type 3R, 5, and 12

a Enclosures shall be constructed in accordance with UL 50 requirements
b All doors shall be gasketed and equipped with a tumbler type vault lock.  

All lock assemblies shall be keyed alike.  One (1) key shall be provided 
with each lock.  A clear plastic directory card holder shall be mounted on 
the inside of door.

c Maximum enclosure dimensions shall not exceed 20 in wide and 6.5 in 
deep.

2.3 TYPE NF PANELBOARD

A Interior
1 Shall be type NF panelboard for 480Y/277VAC maximum.  Continuous main 

current ratings, as indicated on associated schedules, not to exceed 600 
amperes maximum.

2 Minimum Short Circuit Rating: 14,000 as indicated rms symmetrical amperes at 
480Y/277VAC.

3 Provide one (1) continuous bus bar per phase.  Each bus bar shall have 
sequentially phased branch circuit connectors limited to bolt-on branch circuit 
breakers.  The bussing shall be fully rated.  Panelboard bus current ratings shall 
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be determined by heat-rise tests conducted in accordance with UL 67.  Bussing 
rated 100-400 amperes shall be copper.  Bussing rated for 600 amperes shall be 
copper as standard construction. 

4 Interior trim shall be of dead-front construction to shield user from energized 
parts.  Dead-front trim shall have pre-formed twistouts covering unused mounting 
space.

B Main Circuit Breaker
1 Main circuit breakers shall have an over-center, trip-free, toggle mechanism 

which will provide quick-make, quick-break contact action.  Circuit breakers shall 
have a permanent trip unit with thermal and magnetic trip elements in each pole.  
Each thermal element shall be true rms sensing and be factory calibrated to 
operate in a 40°C ambient environment.  Thermal elements shall be ambient 
compensating above 40°C.

2 Two- and three-pole circuit breakers shall have common tripping of all poles.  
Circuit breakers frame sizes above 100 amperes shall have a single magnetic 
trip adjustment located on the front of the breaker which allows the user to 
simultaneously select the desired trip level of all poles.  Circuit breakers shall 
have a push-to-trip button for maintenance and testing purposes.

3 Circuit breaker handle and faceplate shall indicate rated ampacity.  Standard 
construction circuit breakers shall be UL Listed for reverse connection without 
restrictive line or load markings.

4 Lugs shall be UL Listed to accept solid or stranded copper and aluminum 
conductors.  Lugs shall be suitable for 90°C rated wire, sized according to the 
75°C temperature rating per CEC Table 310-16. 

C Enclosures
1 Type 1 Boxes

a Boxes shall be galvanized steel constructed in accordance with UL 50 
requirements.  

b Boxes shall have removable end walls with knockouts located on one 
end.  Boxes shall have welded interior mounting studs.  Interior mounting 
brackets are not required.

2 Type 1 Fronts
a Front shall meet strength and rigidity requirements per UL 50 standards. 
b Front shall have flat latch type lock with catch and spring loaded 

stainless steel door pull.  All lock assemblies shall be keyed alike. One 
(1) key shall be provided with each lock.  A clear plastic directory card 
holder shall be mounted on the inside of door.

3 Type 3R, 5, and 12
a Enclosures shall be constructed in accordance with UL 50 requirements
b All doors shall be gasketed and equipped with a tumbler type vault lock 

and two (2) additional trunk type latches.  All lock assemblies shall be 
keyed alike.  One (1) key shall be provided with each lock.  A clear 
plastic directory card holder shall be mounted on the inside of door.

c Maximum enclosure dimensions shall not exceed 21 inches wide and 8 
inches deep.

2.4 ENCLOSURE FINISH

A The completed enclosure shall be degreased and cleaned.
B After the cleaning process is finished, the enclosure shall be phosphatized.
C After the phosphatizing, the enclosure shall receive an electrostatic deposition of 

polyester powder coating followed by baking to produce a hard durable finish.
1 The minimum thickness of the paint film shall be 2.0 mils.
2 For the exterior of transformer tank, interior and exterior of primary and secondary 

cable compartments the minimum total dry film thickness shall be 3.5 mils.
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3 Paint film shall be uniform in color and free from blisters, sags, flaking and 
peeling

D Finish shall conform to UL 50 and UL 50E.
E Color shall be ANSI 61 Gray.
F Coat underside surfaces of equipment outdoors or in damp locations with a corrosion 

resistant coating.

2.5 NAMEPLATES

Provide and install nameplates per Section 260500.

PART 3 � EXECUTION

3.1 INSTALLATION

A. Install all equipment per manufacturers� instructions.
B. Test all equipment per manufacturer�s instructions.
C. Mount panelboards with center of top circuit breaker handle no higher than 78" above 

finished floor.  Install flush mounted panelboards as indicated on architectural interior 
elevation drawings.  Provide all necessary blocking, channels and other hardware for 
securing panelboards to wall, column or other parts of building structure.

D. Submit three copies of the certified list for permanent record to be referenced to in the 
event of failure of any motor either within or beyond expiration of the warranty period.

3.2 GROUNDING

A. Ground equipment per manufacturer�s instructions, Section 260500, and applicable 
codes.

B. Minimize resistance from device to ground.
C. Resistance from device to ground shall not exceed 25 ohms.

3.3 LOAD BALANCING

If the contractor changes circuiting from the panel schedule on the approved plans, the contractor 
shall be responsible to ensure that the loads on any two phases differ by no more than 5%.

3.4 IDENTIFICATION

A Provide nameplate identifying panel on exterior of panel per requirements in Section 
260500.

B Provide type written panel schedule on interior of door.

END OF SECTION
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PART 1 � GENERAL

1.1 SECTION INCLUDES

Materials, equipment fabrication, installation and tests in conformity with applicable codes and 
authorities having jurisdiction, for the following:
A Wiring devices
B Terminal cabinets
C Power distribution terminal blocks

1.2 RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013300: Submittal Procedures
2 Section 014100: Regulatory Requirements
3 Section 016000: Product Requirements
4 Section 017700: Execution and Closeout Procedures
5 All other included sections under Division 1

B All included sections under Division 26
C Plans
D Manufacturers� manuals, product bulletins, etc.

1.3 REFERENCE STANDARDS

Published specification standards, tests or recommended methods of trade, industry or government 
organizations apply to work in this section as cited in Section 260000.
A California Building Code
B California Electrical Code
C Underwriters� Laboratories

1 UL 20: General Use Snap Switches
2 UL 50: Enclosures for Electrical Equipment, Non-environmental Considerations
3 UL 50E: Enclosures for Electrical Equipment, Environmental Considerations
4 UL 111: Multi-Outlet Assemblies
5 UL 231: Power Outlets
6 UL 486A: Wire Connectors
7 UL 486B: Wire Connectors
8 UL 486E: Equipment Wiring Terminals for Use with Aluminum and/or Copper 

Conductors
9 UL 498: Attachment Plugs and Receptacles
10 UL 514A: Metallic Outlet Boxes
11 UL 514C: Nonmetallic Outlet Boxes, Flush-device Boxes, and Covers
12 UL 514D: Cover Plates for Flush-mounted Wiring Devices
13 UL 943: Ground Fault Circuit Interrupters
14 UL 1681: Wiring Devices Configurations
15 UL 1773: Standard for Termination Boxes
16 UL 1953: Power Distribution Terminal Blocks
17 UL 2255: Standard for Receptacle Closures
18 UL 2682: Switch Rated Plugs and Receptacles

1.4 QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in its 
manufacture.

B Supply equipment and accessories new, free from defects.
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C Equipment and accessories in compliance with the applicable standards listed in Article 1.3 
of this section and with applicable national, state and local codes.

D Items of a given type shall be the products of the same manufacturer.
E Deliver, store and protect products under provisions of Section 016200.
F Ship equipment in its original packages, to prevent damaging or entrance of foreign matter.  

Perform handling and shipping in accordance with manufacturer's recommendations.  
Provide protective covering during construction.

G Replace at no expense to Owner, equipment or material damaged during storage or 
handling, as directed by the engineer.

H Tag items with a weatherproof tag identifying equipment by name and purchase order 
number.  Include packing and shipping lists.

1.5 SUBMITTALS

A Submit under provisions of Section 013000 or 013300.
B Submittals shall include the following:

1 Table of contents
2 A complete set of detailed manufacturer�s specifications describing and illustrating 

all standard and special components and materials
3 Part numbers
4 Evidence of compliance with the applicable standards listed under Article 1.3 of 

this section
5 Maintenance instructions and intervals
6 Calibration procedures and intervals
7 A complete set of drawings for any special items
8 A single line block diagram showing exactly the manner in which the contractor 

proposes to layout the system.
9 Wiring diagrams
10 Illustrations and scale drawing of the racks, equipment layouts etc.
11 Drawings shall include designations, dimensions, operating controls, instruments, 

riser diagrams, routing diagrams etc.
12 The contractor shall also submit a copy of his valid state contractor's license and 

show proof that he is a distributor of the submitted equipment.
C Electronic submittals shall be searchable
D The submittal shall be substantially complete for all items and equipment furnished under 

this section.
E Individual drawings and data sheets submitted at random intervals will not be accepted 

for review.
F Substitutions:  Items of same function and performance shall be submitted in 

conformance with Division 1.

1.6 OPERATION AND MAINTENANCE MANUALS

A Submit operation and maintenance manuals in accordance with Section 260000.
B The manuals shall, at minimum, include the following:

1 Manufacturer (including contact information)
2 Model number
3 Manufacturer�s data sheets � When data sheets include more than one model the 

model(s) used shall be noted
4 Manufacturer�s user and maintenance manual(s), including trouble-shooting 

guidelines
5 Configuration settings
6 Wiring diagrams
7 Voltage ratings
8 Current ratings
9 List of capabilities
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10 Environmental ratings
11 NEMA enclosure type
12 Maintenance requirements
13 Installation instructions
14 Repair instructions

C Provide manuals in one of the following formats
1 Three hardcopies
2 PDF

PART 2 � PRODUCTS

2.1 WIRING DEVICES

A Wall (Local) Switches
1 Totally enclosed
2 AC rated
3 20A rated
4 Silent type, unless noted otherwise on the plans
5 Manufacturers

a Hubbell Premise Wiring
b Leviton

6 Industrial Grade or Extra Heavy Duty Specification Grade
B Receptacles

1 Duplex receptacles shall be 20A, 125VAC rated, 3-wire, grounded
2 Receptacle shall include a LED that indicates it has power.
3 Receptacles shall be tamperproof.
4 Manufacturers

a Hubbell Premise Wiring
b Leviton

5 Industrial Grade or Extra Heavy Duty Specification Grade
6 Exterior receptacle plates shall have steel, weatherproof, vandal-resistant while-in-

use cover with key lockable/locking cover with keys to match owner standards.
7 All automatically switched receptacles shall be marked per 2017 NEC 406.3(E).

C Other special purpose receptacles shown on Drawings shall be of same quality.
D GFI receptacles shall self test every 3 seconds and indicate if the GFI protection has 

passed or failed the test.
E Wall Plates: Satin finish stainless steel
F Switch and receptacle colors shall be as noted below unless otherwise specified.

1 General purpose receptacles Gray
2 Isolated Ground (IG) receptacle: Orange
3 Equipment on emergency system: Red
4 Receptacle with surge suppression: Blue
5 Isolated ground receptacles with feature dependant color (other than orange) shall 

have orange triangle.
6 Follow the facility has a color code scheme if the facility has one. Verify with owner.

2.2 TERMINAL CABINETS

A Construction
1 Fabricated from code gauge steel, size as indicated on drawings, with flush latch 

and concealed hinges and mounting screws.
2 Enclosure for flush mounted cabinets shall be designed for flush mounting.
3 Enclosure for surface mounted cabinets shall be designed for surface mounting.

B Where size is not indicated, the minimum size shall be 24 inches wide x 30 inches high x 4 
inches deep.
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C Cabinet shall be Square D �Mono-Flat Fronts�, or approved equal.
D Terminal cabinets shall include a backboard at inside back of cabinet.

1 The backboard shall be 3/4" inch thick plywood
2 Paint backboard with 3 coats of fire retardant paint.

E Provide and install one terminal point for each wire within the terminal cabinet.
F NEMA type:

1 Interior, non-corrosive, non-hazardous (classified) locations: NEMA 1
2 Exterior locations with vents: NEMA 3R
3 Cooled enclosures: NEMA 4
4 Enclosures containing electronics in dusty areas or outdoors: NEMA 4
5 Enclosures in hazardous (classified) locations: NEMA 4 or 4X (corrosive 

locations) listed for hazardous classification
6 Enclosure in corrosive locations: NEMA 4X
7 All seams on NEMA 3R, 4, and 4X enclosures shall be continuously welded with 

welds ground smooth.
G Coating

1 The completed enclosure shall be degreased and cleaned.
2 After the cleaning process is finished, the enclosure shall be phosphatized.
3 After the phosphatizing, the enclosure shall receive an electrostatic deposition of 

polyester powder coating followed by baking to produce a hard durable finish.
a The minimum thickness of the paint film shall be 2.0 mils.
b For the exterior of transformer tank, interior and exterior of primary and 

secondary cable compartments the minimum total dry film thickness shall 
be 3.5 mils.

c Paint film shall be uniform in color and free from blisters, sags, flaking 
and peeling

4 Finish shall conform to UL 50 and UL 50E.
5 Color shall be ANSI 61 Gray.
6 Coat underside surfaces of equipment outdoors or in damp locations with a 

corrosion resistant coating.

2.3 POWER DISTRIBUTION TERMINAL BLOCKS

A Power distribution terminal blocks (PDTB) shall be finger-safe, NEMA 1 type.
B Conducting material shall be copper.
C Current rating and short circuit rating of PDTBs shall be no lower than upstream 

overcurrent protective device.
D Terminals

1 Each terminal shall be screw type and be designed for wire size connecting to it.
2 PDTB shall have one terminal for each wire connected to it on both load and line 

sides.
E Load wire sizes and OCPD shall comply with CEC 240.21(B) and 240.92(B) as well as all 

other applicable codes.
F PDTBs shall have provisions for panel or DIN rail mounting.
G PDTBs shall be mounted within enclosure unless otherwise noted.

2.4 NAMEPLATES

Provide and install nameplates per Section 260500.
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PART 3 � EXECUTION

3.1 GENERAL

A Electric system layouts indicated on the Drawings are generally diagrammatic, but shall be 
followed as closely as actual construction and work of other trades will permit.  Govern 
exact routing of cable and wiring and the locations of outlets by the structure and 
equipment served.  Dimensions shall be taken from Architectural Drawings.

B Consult all other Drawings.  Verify scales and report any dimensional discrepancies or 
other conflicts to architect, or engineer if no architect is involved, before submitting bid.  

C Home runs to panelboards are indicated as starting from the outlet nearest the panel and 
continuing in the general direction of that panel.  Continue such circuits to the panel as 
though the routes were completely indicated.  Terminate homeruns of signal, alarm, and 
communications system in a similar manner.

D Avoid cutting and boring holes through structure or structural members wherever possible.  
Obtain prior approval of Architect and conform to structural requirements when cutting or 
boring the structure is necessary or permitted.

E Furnish and install necessary hardware, hangers, blocking, brackets, bracing, runners, 
required for equipment specified under this section.

F Provide necessary backing required to insure rigid mounting of outlet boxes.
G Outlet boxes shall be plumb.
H Back of wall plates shall be flush with wall finish. Gaps between wall plates and wall or wall 

plates not parallel to wall are not acceptable.

3.2 CONNECTIONS TO EQUIPMENT

A General:
1 Furnish and install required power supply conduit and wiring to equipment.  See 

below for other wiring required.
2 Install rough-in work for equipment from approved shop drawings to suit the 

specific requirements of the equipment.
3 Furnish and install magnetic motor starters that are shown on the Drawings or 

specified under other divisions to be furnished under this division of work.  Verify 
equipment nameplate ratings prior to installation and furnish adequately rated 
starters for the loads.

4 Furnish and install manual thermal protection for motors not integrally equipped 
with thermal protection.

5 Furnish and install 120V power to each control panel and time switch requiring a 
source of power to operate.

B Heating, ventilating, and air conditioning equipment:
1 Coordinate with mechanical contractor for sizes, locations and details of motors, 

heating units, and control requirements.
2 Provide required power supply conduit and wiring to equipment.
3 Provide a suitable means of disconnect switch immediately ahead of and adjacent 

to each motor and appliance unless the motor or appliance is located adjacent and 
within sight of the service panelboard, circuit breaker or switch at a distance 
allowed by codes. Verify equipment nameplate current ratings prior to installation.  
Provide a disconnect means at each magnetic motor starter.

4 Provide magnetic motor starters required under this division of work.
5 Provide manual thermal protection for motors not integrally equipped with thermal 

protection.
6 Line and low voltage temperature control and interlock wiring, conduit, and 

required connections are a part of other divisions unless specifically shown or 
noted on the Drawings as to be furnished under this section.

7 Provide 120V power supply to control panels, time switch furnished and installed 
under other divisions of work.
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8 Furnish and install 120V power to each duct detector scheduled for operation of 
fire dampers or shut down of mechanical equipment. Coordinate the exact quantity 
and locations with the mechanical drawings.

C Plumbing and other contractor-furnished and Owner-furnished equipment:
1 Required power and control conduit, wiring and connections are included under 

this section of the work.  Control sensing and alarm devices will be furnished under 
the respective section of the contract supplying the equipment unless noted 
otherwise.  These devices will be located in pipes, ducts, vessels, tanks, etc., and 
will be mounted in a place by the Contractor furnishing the devices.  Other devices 
shall be mounted under this section of the work.

2 Control panels for packaged equipment will be furnished under the respective 
section of the contract supplying the equipment unless otherwise noted.  
Installation and connection of the control panels are under this section of the work.

3.3 IDENTIFICATION

Refer to Section 260500.

END OF SECTION
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PART 1 � GENERAL

1.1 SECTION INCLUDES

Materials, equipment fabrication, installation and tests in conformity with applicable codes and 
authorities having jurisdiction, for overcurrent protective devices

1.2 RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013300: Submittal Procedures
2 Section 014100: Regularity Requirements
3 Section 016000: Product Requirements
4 Section 017700: Execution and Closeout Procedures
5 All other included sections under Division 1

B All included sections under Division 26
C Plans
D Manufacturers� manuals, product bulletins, etc.

1.3 REFERENCE STANDARDS AND CODES

Published specification standards, tests or recommended methods of trade, industry or government 
organizations apply to work in this section as cited in Section 260000.
A California Building Code
B California Electrical Code
C Institute of Electrical and Electronic Engineers

1 IEEE 1015: Recommended Practice for Applying Low-Voltage Circuit Breakers 
Used in Industrial and Commercial Power Systems

2 IEEE 1458: Recommended Practice for the Selection, Field Testing, and Life 
Expectancy of Molded Case Circuit Breakers for Industrial Applications

D Underwriters� Laboratories
1 UL 50: Enclosures for Electrical Equipment, Non-environmental Considerations
2 UL 50E: Enclosures for Electrical Equipment, Environmental Considerations
3 UL 98: Enclosed and Dead-front Switches
4 UL 363: Knife Switches
5 UL 489: Molded-case Circuit Breakers, Molded-case Switches, and Circuit Breaker 

Enclosures
6 UL 1066: Standard for Low-Voltage AC and DC Power Circuit Breakers Used in 

Enclosures
7 UL 2367: Standard for Solid State Overcurrent Protectors

1.4 QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in its 
manufacture.

B Supply equipment and accessories new, free from defects.
C Equipment and accessories in compliance with the applicable standards listed in Article 1.3 

of this section and with applicable national, state and local codes.
D Items of a given type shall be the products of the same manufacturer.
E Deliver, store and protect products under provisions of Section 016200.
F Ship equipment in its original packages, to prevent damaging or entrance of foreign matter.  

Perform handling and shipping in accordance with manufacturer's recommendations.  
Provide protective covering during construction.
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G Replace at no expense to Owner, equipment or material damaged during storage or 
handling, as directed by the engineer.

H Tag items with a weatherproof tag identifying equipment by name and purchase order 
number.  Include packing and shipping lists.

1.5 SUBMITTALS

A Submit under provisions of Section 013000 or 013300.
B Submittals shall include the following:

1 Table of contents
2 A complete set of detailed manufacturer�s specifications describing and illustrating 

all standard and special components and materials
3 Part numbers
4 Evidence of compliance with the applicable standards listed under Article 1.3 of 

this section
5 Maintenance instructions and intervals
6 A complete set of drawings for any special items
7 Wiring diagrams

C Electronic submittals shall be searchable
D The submittal shall be substantially complete for all items and equipment furnished under 

this section.
E Individual drawings and data sheets submitted at random intervals will not be accepted 

for review.
F Substitutions:  Items of same function and performance shall be submitted in 

conformance with Division 1.

1.6 OPERATION AND MAINTENANCE MANUALS

A Submit operation and maintenance manuals in accordance with Section 260000.
B The manuals shall, at minimum, include the following:

1 Manufacturer (including contact information)
2 Model number
3 Manufacturer�s data sheets � When data sheets include more than one model the 

model(s) used shall be noted
4 Manufacturer�s programming, user, and maintenance manual(s), including trouble-

shooting guidelines
5 Configuration settings
6 Wiring diagrams
7 Voltage ratings
8 Current ratings
9 Calibrated range
10 List of capabilities
11 Environmental ratings
12 NEMA enclosure type
13 Maintenance requirements
14 Installation instructions
15 Repair instructions

C Provide manuals in one of the following formats
1 Three hardcopies
2 PDF

PART 2 � PRODUCTS

2.1 CIRCUIT BREAKERS
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A Circuit breakers shall be constructed in accordance with the following standards:
1 UL 489 or UL 1066
2 Federal Specification W-C-375B/GEN
3 NEMA AB1
4 CSA 22.2, No. 5-M91
5 IEC 157-1
6 BS 4752

B Construction
1 Circuit breakers shall be constructed using glass reinforced polyester insulating 

material providing superior dielectric strength.
2 Current-carrying components shall be completely isolated from the handle and 

the accessory mounting area.
3 Breaker contact material shall be a non-weldable silver alloy.
4 Breakers shall have arc-extinguishing chutes.
5 Circuit breakers shall have an over-center, trip-free, toggle operating mechanism 

which will provide quick-make, quick-break contact action.
6 Multiple pole breakers shall have a common trip element and a single operating 

handle.
7 Circuit breakers for branch circuits shall be molded case 
8 Circuit breakers shall have bolt-on/plug-on type bus connectors.

C Trip type
1 Circuit breakers having a frame size of 150 amperes or less shall have thermal 

magnetic non-interchangeable, trip-free sealed trip units.
2 Circuit breakers with a frame size of 175 amperes up to 800 amperes shall have 

interchangeable thermal and adjustable magnetic trip elements with adjustable 
instantaneous, short-time, and long-time settings.

3 Circuit breakers with a frame size of 800 amperes or greater shall have adjustable 
electronic trip units with adjustable instantaneous, short-time, and long-time 
settings.

D There shall be two forms of visible trip indication.
1 The breaker handle shall reside in a position between ON and OFF.
2 In addition, there shall be a red trip indicator appearing in the clear window of the 

circuit breaker housing.
E Circuit breakers shall be UL Listed with amperage ratings, interrupting ratings, and 

number of poles as indicated on the panelboard schedules.
F Circuit breakers faceplates shall be marked with the following

1 Rated ampacity
2 UL and IEC certification standards
3 Applicable voltage systems and corresponding AIR ratings

G Lugs shall be UL Listed to accept solid or stranded copper and aluminum conductors.  
Lugs shall be suitable for 90°C rated wire, sized according to the 75°C temperature rating 
per CEC Table 310-16.

H Branch circuit breakers rated 30 amperes and below shall be UL Listed to accept 60°C 
rated wire.

I The interrupting capacity of all main and feeder branch circuit breakers shall be a minimum 
of 42,000ARMS symmetrical amperes.

J All circuit breakers feeding HVAC units, motors, or circuit breakers supplying loads other 
than convenience receptacles or lights shall have lockout devices.

K Standard circuit breakers up to 250A at 600VAC shall be UL Listed with HACR ratings.
L All circuit breakers feeding 120V, 15A and 20A branch circuits in dwellings shall be AFCI.
M Circuit breakers with shunt-trip or low voltage release shall be switch duty rated.
N All fixed trip circuit breakers 1200A or greater and adjustable trip circuits breakers with a 

maximum rating 1200A or greater shall be equipped with one of the following methods to 
reduce arc flash energy.
1 Zone selective interlocking
2 Differential relaying
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3 Arc flash detection and mitigation system in panel/board with the 1200A circuit 
breaker.

2.2 SAFETY SWITCHES (DISCONNECTS)

A Switches shall be heavy duty type
B Minimum voltage rating shall be 600V.
C Minimum Size

1 Switches for disconnecting motors shall be sized for the horsepower of for 
motor(s).

2 All switches shall be sized per the overcurrent protective device protecting the 
switch.

D Construction
1 NEMA 1 for indoors
2 NEMA 3R or NEMA 4 for outdoors
3 Handle shall be lockable in the off/disconnected/open position.

E The switch shall include a barrier between the fuse section and the switch section with 
separate doors for each section. The entire fuse section shall be de-energized when the 
switch is in the off position.

F Switch shall be equivalent to Square D H-rated series.
G Finish: The entire enclosure shall be finished as follows.

1 Degreasing
2 Cleaning
3 Phosphatizing
4 Electrostatic deposition of polymer polyester powder coating followed by baking 

to produce a hard, durable finish.
a The minimum thickness of the paint film shall be 2.0 mils.
b Paint film shall be uniform in color and free from blisters, sags, flaking 

and peeling
5 Finish shall conform to UL 50 and UL 50E.
6 Color shall be ANSI 61 Gray.
7 Coat underside surfaces of equipment outdoors or in damp locations with a 

corrosion resistant coating

PART 3 � EXECUTION

3.1 GENERAL

A Electric system layouts indicated on the Drawings are generally diagrammatic but shall be 
followed as closely as actual construction and work of other trades will permit.  Govern 
exact routing of cable and wiring and the locations of outlets by the structure and 
equipment served.  Dimensions shall be taken from Architectural Drawings.

B Consult all other Drawings.  Verify scales and report any dimensional discrepancies or 
other conflicts to architect, or engineer if no architect is involved, before submitting bid.  

C Furnish and install necessary hardware, hangers, blocking, brackets, bracing, runners, 
required for equipment specified under this section.

3.2 OVER CURRENT PROTECTION DEVICE COORDINATION STUDY

A Contractor shall have a third party provide a coordination study to determine trip settings of 
circuit breakers and/or appropriate fuse types.

B Fault, circuit overload, etc shall only trip closest circuit breaker or melt closest fuse. No other 
circuits shall be affected.
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END OF SECTION
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