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SECTION 260010
BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Basic Requirements: The Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification sections, apply to work of this section.

B. General Provisions: Provide all labor, materials, equipment, and incidentals required to make ready for 
use complete electrical systems as specified herein and shown on the drawings.

C. Provide and Install: The word "provide" where used on the Drawings or in the Specifications shall mean 
"furnish, install, mount, connect, test, complete, and make ready for operation".  The word "install" 
where used on the Drawings or in the Specifications shall mean "mount, connect, test, complete, and 
make ready for operation".  Perform work required by, and in accordance with, the Contract Documents.

D. Installation: Provide and place in satisfactory condition, ready for proper operation, raceways, wires, 
cables, and other material needed for all complete electrical systems required by the Contract 
Documents.  Additional raceways and wiring shall be provided to complete the installation of the specific 
equipment provided.  Include auxiliaries and accessories for complete and properly operating systems.  
Provide electrical systems and accessories to comply with the NEC, state and local codes and 
ordinances.  It is the intent of these Specifications that the electrical systems be suitable in every way 
for the use intended.  Material and work which is incidental to the work of this Contract shall be provided 
at no additional cost to the Contract.

E. Field Connections: Provide field connections to remote equipment and control panels provided under 
other Divisions of these Specifications.  Provide raceway, wire, and interconnections between 
equipment, transmitters, local indicators, and receivers.  Install field connections to "packaged" 
equipment provided under other Divisions of these Specifications.

1.2 SCOPE OF WORK

A. General: Provide labor, materials, permits, inspections and re-inspection fees, tools, equipment, 
transportation, insurance, temporary protection, temporary power and lighting, supervision and 
incidental items essential for proper installation and operation of the Electrical systems indicated in the 
Contract Documents.  Provide materials not specifically mentioned or indicated but which are usually 
provided or are essential for proper installation and operation of the Electrical systems indicated in the 
contract documents.

B. Notices: Give notices, file Plans, pay fees, and obtain permits and approvals from authorities having 
jurisdiction.  Include all fees in the Bid Price.

1.3 INTERPRETATION OF DRAWINGS

A. General: The Drawings are diagrammatic and are not intended to show exact locations of Raceway 
runs, outlet boxes, junction boxes, pull boxes, etc.  The locations of equipment, appliances, fixtures, 
Raceways, outlets, boxes and similar devices shown on the Drawings are approximate only.  Exact 
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locations shall be determined and coordinated in the field.  The right is reserved to change, without 
additional cost, the location of any outlet within the same room or general area before it is permanently 
installed.  Obtain all information relevant to the placing of electrical work and in case of interference with 
other work, proceed as directed by the Architect.

B. Discrepancies: Notify the Engineer of any discrepancies found during construction of the project.  The 
Engineer will provide written instructions as to how to proceed with that portion of work.  If a conflict 
exists between the Contract Documents and an applicable code or standard, the most stringent 
requirement shall apply.

C. Wiring: Each three-phase circuit shall be run in a separate Raceway unless otherwise shown on the 
Drawings.  Unless otherwise accepted by the Engineer, Raceway shall not be installed exposed.  Where 
circuits are shown as "home-runs" all necessary fittings, supports, and boxes shall be provided for a 
complete raceway installation.

D. Layout: Circuit layouts are not intended to show the number of fittings, or other installation details.  
Connections to equipment shall be made as required, and in accordance with the accepted shop and 
manufacturer's setting drawings.

E. Coordination: Coordinate final equipment locations with drawings or other disciplines.  Layout before 
installation so that all trades may install equipment in available space.  Provide coordination as required 
for installation in a neat and workmanlike manner.

1.4 EQUIPMENT SIZE AND HANDLING

A. Coordination: Investigate each space in the structure through which equipment must pass to reach its 
final location.  If necessary, ship the equipment in sections of specific sizes to permit the passing 
through the necessary areas within the structure.

B. Handling: Equipment shall be kept upright at all times.  When equipment has to be tilted for ease of 
passage through restricted areas during transportation, the manufacturer shall be required to brace the 
equipment suitably, to insure that the tilting does not impair the functional integrity of the equipment.

1.5 RECORD DRAWINGS

A. Production: The Contractor shall maintain and submit record "As-Built Documents".  Label each sheet of 
the Record Document set with “Project Record Documents” with company name of the installing 
contractor in stamped or printed letters.  One set shall be maintained at the site and at all times be 
accurate, clear, and complete.  These drawings shall be available at all times to the Engineer’s field 
representatives.

B. Recording: Record information concurrent with construction progress.  The "As-Built" drawings shall 
accurately reflect installed electrical work specified or shown on the Contract Documents.

C. Completion: At the completion of the Work, transfer changes with a colored pencil onto the second set 
and submit to the Engineer.  The "As-Built" drawings shall be made available to the Engineer to make 
the substantial completion punch list.

D. Final: Upon Contractor’s completion of the Engineer’s final punch list, transfer all “As-Built” conditions 
and all requirements by the Engineer to a reproducible set of drawings and CAD files.  Submit drawings 
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and CAD disks for review and acceptance.  The Contractor shall provide updated disks which include 
final As-Built conditions.

1.6 ABBREVIATIONS

A. Abbreviations:  The following abbreviations or initials may be used:

A/C .............................Air Conditioning
AC ..............................Alternating Current
ABV CLG....................Above Ceiling
ADA............................Americans with Disabilities Act
AF...............................Ampere Frame
AFF ............................Above Finished Floor
AFG............................Above Finished Grade
AHU............................Air Handler Unit
AIC .............................Amps Interrupting Capacity
AL...............................Aluminum
AMP ...........................Ampere
ANSI...........................American National Standards Institute
ASA............................American Standards Association
AT...............................Ampere Trip
ATS ............................Automatic Transfer Switch
AUX............................Auxiliary
AWG...........................American Wire Gauge
BC ..............................Bare Copper
BIL..............................Basic Impulse Level
BMS ...........................Building Management System
BRKR or BKR.............Breaker
CAB............................Cabinet
C.................................Conduit or Raceway
CB ..............................Circuit Breaker
CBM ...........................Certified Ballast Manufacturers
CCTV .........................Closed Circuit Television
CKT............................Circuit
CLEC..........................Clock Equipment Cabinet
CLG............................Ceiling
CO..............................Conduit or Raceway Only
COAX.........................Coaxial Cable
COND.........................Conductor
CONN.........................Connection
CPU............................Central Processing Unit
CRT............................Cathode Ray Terminal (Video display terminal)
CT ..............................Current Transformer
CU..............................Copper
CW .............................Cold Water
DC..............................Direct Current
DDC ...........................Direct Digital Control
DEG ...........................Degree
DISC...........................Disconnect
DO..............................Draw Out
DN..............................Down
DPST..........................Double Pole Single Throw
EMT............................Electrical Metallic Tubing
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EO..............................Electrically Operated
EOL............................End of Line Resistor
EWC...........................Electric Water Cooler
FAAP..........................Fire Alarm Annunciator Panel
FACP..........................Fire Alarm Control Panel
FCU............................Fan Coil Unit
FLA.............................Full Load Amperes
FM..............................Factory Mutual
GF ..............................Ground Fault
GFCI...........................Ground Fault Circuits Interrupter
GND ...........................Ground
HOA ...........................Hand-Off-Automatic
HORIZ........................Horizontal
HP ..............................Horsepower
IC................................Intercom
ICU.............................Intensive Care Unit
IEEE...........................Institute of Electrical and Electronic Engineers
IES .............................Illuminating Engineering Society
IMC.............................Intermediate Metallic Raceway
IN................................Inches
IT ................................Instantaneous Trip
IPCEA ........................Insulated Power Cable Engineers Association
JB...............................Junction Box
KCMIL ........................Thousand Circular Mills
KV ..............................Kilovolt
KVA............................Kilo-Volt-Amps
KW .............................Kilowatts
LBS ............................Pounds
LED ............................Light Emitting Diode
LT...............................Light
LTD ............................Long Time Delay
LTT.............................Long Time Trip
LTG ............................Lighting
MAX ...........................Maximum
MCB ...........................Main Circuit Breaker
MCC...........................Motor Control Center
MCP ...........................Motor Circuit Protector
MIC.............................Microphone
MIN.............................Minimum
MLO ...........................Main Lugs Only
MTD ...........................Mounted
MTG ...........................Mounting
MUX ...........................Multiplex (Transponder) Panel
MVA ...........................Mega Volt Amps
N.................................Neutral
NC..............................Normally Closed
NEC............................National Electrical Code
NECA .........................National Electrical Contractors Association
NEMA.........................National Electrical Manufacturers Association
NFPA..........................National Fire Protection Association
NIC.............................Not in Contract
NF ..............................Non Fused
NL...............................Non Linear
NO..............................Number or Normally Open
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# .................................Number

.................................Phase
OL ..............................Overload
OSHA.........................Occupational Safety and Health Administration
P.................................Pole
PB ..............................Pullbox
PIV .............................Post Indicator Valve
PNL ............................Panel
PR ..............................Pair
PWR...........................Power
PF...............................Power Factor
PRI .............................Primary
PT...............................Potential Transformer
PVC............................Polyvinylchloride
REF............................Refrigerator
RGC or GRC..............Rigid Galvanized Raceway
RMS ...........................Root-Mean-Square
RPM ...........................Revolutions Per Minute
RECPT.......................Receptacle
SCA............................Short Circuit Amps
SD ..............................Smoke Detector
SEC............................Secondary
S/N .............................Solid Neutral
SPKR .........................Speaker
SPST..........................Single Pole Single Throw
SST ............................Solid State Trip
ST...............................Short Time Trip
STD............................Short Time Delay
SW .............................Switch
SWGR........................Switchgear
SWBD ........................Switchboard
TEL.............................Telephone
TTB ............................Telephone Terminal Board
TTC ............................Telephone Terminal Cabinet
TVEC..........................Television Equipment Cabinet
TYP ............................Typical
UL...............................Underwriters Laboratories
UON ...........................Unless Otherwise Noted
V.................................Volt
VFD............................Variable Frequency Drive
VSD............................Variable Speed Drive
W................................Wire
WP .............................Weatherproof
XFMR.........................Transformer

1.7 CODES, FEES, AND STANDARDS

A. Application: The codes, standards and practices listed herein generally apply to the entire project and 
specification sections.  Other codes, standards or practices that are more specific will be referenced 
within a particular specification.

B. Requirements: All materials and types of construction covered in the specifications will be required to 
meet or exceed applicable standards of manufacturer, testing, performance, and installation according 
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to the requirements of UL, ANSI, NEMA, IEEE, and NEC referenced documents where indicated and 
the manufacturer's recommended practices.  Requirements indicated on the contract documents that 
exceed but are not contrary to governing codes shall be followed.

C. Compliance and Certification: The installation shall comply with the governing state and local codes or 
ordinances.  The completed electrical installation shall be inspected and certified by applicable agencies 
that it is in compliance with codes.

D. Applicability: The codes and standards and practices listed herein, and their respective dates are 
furnished as the minimum latest requirements.

1. State of Florida.
2. Lee County.

E. Utility Company: Comply with latest utility company regulations.

F. Building Code: Florida Building Code (2017).

G. Labels: Materials and equipment shall be new and free of defects, and shall be U.L. listed, bear the U.L. 
label or be labeled or listed with an approved, nationally recognized Electrical Testing Agency.  Where 
no labeling or listing service is available or desired for certain types of equipment, test data shall be 
submitted to validate that equipment meets or exceeds available standards.

H. NFPA: National Fire Protection Association (NFPA) Standards.

NFPA-1 ......................Uniform Fire Code™
NFPA-13 ....................Standard for the Installation of Sprinkler Systems
NFPA-70 ....................National Electrical Code
NFPA-72 ....................National Fire Alarm Code
NFPA-75 ....................Standard for the Protection of Information Technology Equipment
NFPA-90A..................Standard for the Installation of Air Conditioning And Ventilating Systems
NFPA-101A................Guide on Alternative Approaches to Life Safety
NFPA-101B ...............Standard on Means of Egress for Buildings and Structures
NFPA-110 ..................Standard for Emergency and Standby Power Systems
NFPA-780 ..................Installation of Lightning Protection Systems

1.8 INVESTIGATION OF SITE

A. General: Before commencing work, verify existing conditions at the premises including, but not limited 
to, existing structural frame, existing openings; existing wall and partition locations, existing mechanical 
and electrical work, equipment type, and examine adjoining work on which work is in anyway 
dependent.

B. Responsibility: No waiver of responsibility for defective and inadequate work or additional cost as a 
result of existing conditions which should have been verified shall be considered unless notice of same 
has been filed by the Contractor and agreed to in writing by the Architect before the bid date.

C. Site Renovation: Verify and coordinate existing site raceways and pipes at any excavation on site.  
Provide hand-digging and required rerouting in areas of existing Raceways and pipes within bid price.

D. Renovation: Investigate site thoroughly and reroute raceway and wiring in area of new construction in 
order to maintain continuity of existing circuitry.  Existing Raceways may be utilized where applicable.  
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E. Special Considerations: Special attention is called to the fact that there will be piping, fixtures or other 
items in the existing building which must be removed or relocated in order to perform the alteration 
work.  Include removal and relocation required for completion of the alterations and the new 
construction.  All existing wiring that is to remain in renovated areas shall be made code compliant.

F. Power Outage: Special attention is called to the fact that work involved is in connection with existing 
buildings which shall remain in operation while work is being performed.  Work must be done in 
accordance with the priority schedule.  Schedule work for a minimum outage to Owner.  Request written 
permission and receive written acceptance from the Owner no later than 72 hours in advance of power 
and communication shut-downs.  Perform work required at other than standard working hours where 
outages cannot be accepted by Owner during regular working hours.  Protect existing buildings and 
equipment during construction.

1.9 SUPERVISION OF THE WORK

A. Supervision: Provide one field superintendent who has had a minimum of four (4) years previous 
successful experience on projects of comparable sizes, type and complexity.  The Superintendent shall 
be present at all times when work is being performed.  At least one member of the Electrical Contracting 
Firm shall hold a State Master Certificate of Competency.

1.10 COORDINATION

A. General: Compare drawings and specifications with those of other trades and report any discrepancies 
between them to the Engineer.  Obtain from the Engineer written instructions to make the necessary 
changes in any of the affected work.  Work shall be installed in cooperation with other Trades installing 
interrelated work.  Before installation, Trades shall make proper provisions to avoid interferences in a 
manner approved by the Engineer.

B. Provide all required coordination and supervision where work connects to or is affected by work of 
others, and comply with all requirements affecting this Division.  Work required under other divisions, 
specifications or drawings to be performed by this Division shall be coordinated with the Contractor and 
such work performed at no additional cost to Owner including but not limited to electrical work required 
for:

1. Mechanical Division of the Specifications

C. Obtain set of Contract Documents from Owner’s Authorized Representative or Contractor for all areas of 
work noted above and include all electrical work in bid whether included in Division 26 Contract 
Documents or not.

D. Secure approved shop drawings from all required disciplines and verify final electrical characteristics 
before roughing power feeds to any equipment.  When electrical data on approved shop drawings 
differs from that shown or called for in Construction Documents, make adjustments to the wiring, 
disconnects, and branch circuit protection to match that required for the equipment installed.

E. Damage from interference caused by inadequate coordination shall be corrected at no additional cost to 
the Owner.

F. Adjustments: Locations of raceway and equipment shall be adjusted to accommodate the work with 
interferences anticipated and encountered.  Determine the exact routing and location of systems prior to 
fabrication or installation.
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G. Priorities: Lines which pitch shall have the right of way over those which do not pitch.  For example, 
plumbing drains shall normally have the right of way.  Lines whose elevations cannot be changed shall 
have the right of way over lines whose elevations can be changed.

H. Modifications: Offsets and changes of direction in raceway systems shall be made to maintain proper 
headroom and pitch of sloping lines whether or not indicated on the drawings.  Provide elbows, boxes, 
etc., as required to allow offsets and changes to suit job conditions.

I. Replacement: Work shall be installed in a way to permit removal (without damage to other parts) of 
other system components provided under this Contract requiring periodic replacement or maintenance.  
Raceway shall be arranged in a manner to clear the openings of swinging overhead access doors as 
well as ceiling tiles.

J. Layout: The Contract Drawings are diagrammatic only intending to show general runs and locations of 
raceway and equipment, and not necessarily showing required offsets, details and accessories and 
equipment to be connected.  Work shall be accurately laid out with other Trades to avoid conflicts and to 
obtain a neat and workmanlike installation, which will afford maximum accessibility for operation, 
maintenance and headroom.

K. Contract Conflicts: Where discrepancies exist in the Scope of Work as to what Trade provides items 
such as starters, disconnects, flow switches, etc. such conflicts shall be coordinated between the 
divisions involved.  It is the intent of the Contract Documents that all work shall be provided complete as 
one bid price.

L. Drawing Conflicts: Where drawing details, plans or specification requirements are in conflict and where 
sizes of the same item run are shown to be different within the contract documents, the most stringent 
requirement shall be included in the Contract.  Systems and equipment called for in the specification or 
as shown on the drawings shall be provided as if it was required by both the drawings and 
specifications.  Prior to ordering or installation of any portion of work, which appears to be in conflict, 
such work shall be brought to Architect's attention for direction as to what is to be provided.

M. It is the responsibility of this Contractor to coordinate the exact required location of floor outlets, floor 
ducts, floor stub-ups, etc. with Owner’s Authorized Representative and Designer (and receive their 
approval) prior to rough-in.  Locations indicated in Contract Documents are only approximate locations.

N. The Contract Documents describe specific sizes of switches, breakers, fuses, Raceways, conductors, 
motor starters and other items of wiring equipment.  These sizes are based on specific items of power 
consuming equipment (heaters, lights, motors for fans, compressors, pumps, etc.).  Coordinate the 
requirements of each load with each load’s respective circuitry shown and with each load’s 
requirements as noted on its nameplate data and manufacturer’s published electrical criteria.  Adjust 
circuit breaker, fuse, Raceway, and conductor sizes to meet the actual requirements of the equipment 
being provided and installed and change from single point to multiple points of connection (or vice 
versa) to meet equipment requirements.  Changes shall be made at no additional cost to the Owner.

O. Working Clearances: Minimum working clearances about electrical equipment shall be as referenced in 
the applicable edition NEC Article 110, and shall include equipment installed in ceiling spaces.

1.11 DEMOLITION

A. General: Relocate existing equipment and reroute existing raceways in areas being renovated as 
required to facilitate the installation of the new systems.  The Owner shall require continuous operation 
of the existing systems, while demolition, relocation work or new tie-ins are performed.
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B. Coordination: Prior to any deactivation, relocation or demolition work, arrange a conference with the 
Engineer and the Owner's representative in the field to inspect each of the items to be deactivated, 
removed or relocated.  Care shall be taken to protect equipment designated as being relocated and 
reused or equipment remaining in operation and integrated with the new systems.

C. Provisions: Deactivation, relocation, and temporary tie-ins shall be provided by the Contractor.  
Demolition, removal and the legal disposal of demolished materials shall be provided by the Contractor.

D. Owner’s Salvage: The Owner reserves the right to inspect the material scheduled for removal and 
salvage any items he deems usable as spare parts.

E. Phasing: The Contractor shall perform work in phases as directed by the Architect to suit the project 
progress schedule, as well as the completion date of the project.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Specified Method: Where several brand names, make or manufacturers are listed as acceptable each 
shall be regarded as equally acceptable, based on the design selection but each must meet all 
specification requirements.  Where a manufacturer's model number is listed, this model shall set the 
standard of quality and performance required.  Where no brand name is specified, the source and 
quality shall be subject to Engineer's review and acceptance.  Where manufacturers are listed, one of 
the listed manufacturers shall be submitted for acceptance.  No substitutions are permitted.

B. Certification: When a product is specified to be in accordance with a trade association or government 
standard requested by the Engineer, Contractor shall provide a certificate that the product complies with 
the referenced standard.  Upon request of Engineer, Contractor shall submit supporting test data to 
substantiate compliance.

C. Basis of Bid: Each bidder represents that his bid is based upon the manufacturer's, materials, and 
equipment described in the Contract Documents.

D. Space Requirements: Equipment or optional equipment shall conform to established space 
requirements within the project.  Equipment which does not meet space requirements, shall be replaced 
at no additional expense to the Contract.  Modifications of related systems shall be made at no 
additional expense to the Contract.  Submit modifications to the Architect/Engineer for acceptance.

2.2 SHOP DRAWINGS

A. General: Shop drawings shall be submitted for every item listed within the Submittals section each 
individual specification section.  One copy shall be submitted to the engineer prior to ordering 
equipment.  Refer to Basis of approval paragraph.

B. Responsibility: It is the Contractors responsibility to provide material in accordance with the plans and 
specifications.  Material not provided in accordance with the plans and specifications shall be removed 
and replaced at the Contractors expense.
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C. Official Record: The shop drawing submittal shall become the official record of the materials to be 
installed.  If materials are installed which do not correspond to the record submittal they shall be 
removed from the project without any additional cost or delays in construction completion.

D. Information: The shop drawing record submittal shall include the following information to the extent 
applicable to the particular item;

1. Manufacturer's name and product designation or catalog number.
2. Standards or specifications of ANSI, ASTM, ICEA, IEEE, ISA, NEMA, NFPA, OSHA, UL, or other 

organizations, including the type, size, or other designation.
3. Dimensioned plan, sections, and elevations showing means for mounting, raceway connections, 

and grounding, and showing layout of components.
4. Materials and finish specifications, including paints.
5. List of components including manufacturer's names and catalog numbers.
6. Internal wiring diagram indicating connections to components and the terminals for external 

connections.
7. Manufacturer's instructions and recommendations for installation, operation, and maintenance.
8. Manufacturer's recommended list of spare parts.
9. Provide 1/2” = 1’-0” enlarged electrical room layout drawings for all electrical rooms. All 

equipment shall be indicated at actual size of equipment being provided.  All dimensions and 
required working clearances shall be shown.

E. Preparation: Prior to submittal, shop drawings shall be checked for accuracy and contract requirements.  
Shop drawings shall bear the date checked and shall be accompanied by a statement that the shop 
drawings have been examined for conformity to Specifications and Drawings.  This statement shall also 
list discrepancies with the Specifications and Drawings.  Shop drawings not so checked and noted shall 
be returned to Contractor unreviewed.

F. Basis of Review: Approval is only for general conformance with the design concept of the project and 
general compliance with the information given in the contract documents.  Contractor is responsible for 
quantities, dimensions, fabrication processes, and construction techniques.

G. Responsibility: The responsibility that dimensions are confirmed and correlated with proper coordination 
of other trades shall be included as part of the Contract Documents.  The responsibility and the 
necessity of providing materials and workmanship required by the Specifications and Drawings which 
may not be indicated on the shop drawings shall be included as part of the Contract Documents.  The 
Contractor is responsible for any delays in job progress occurring directly or indirectly from late 
submissions or re-submissions of shop drawings, product data, or samples.

H. Ordering Equipment: No material shall be ordered or shop work started until the Engineer has officially 
received the shop drawings record submittal and has formally released the Contractor for submittal 
requirements.

I. Brochure Requirements: Submit Technical Information Brochures at the start of construction or no later 
than 30 days after Award of the Contract.  Each brochure shall consist of an adequately sized, 
hardcover, 3-ring binder for 8-1/2" X 11" sheets.  Provide correct designation on outside cover and on 
end of brochure.  When one binder is not enough to adequately catalog all data, an additional binder 
shall be submitted.

J. Brochure Contents: First sheet in the brochure shall be a photocopy of the Electrical Index pages in 
these specifications.  Second sheet shall be a list of Project Addresses for this project.  Third sheet shall 
list Project Information.  Provide reinforced separation sheets tabbed with the appropriate specification 
reference number and typed index for each section in the Electrical Schedule.  Technical Information 
consisting of marked catalog sheets or shop drawings shall be inserted in the brochure in proper order 
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on all items specified and shown on drawings.  At the end of the brochure, provide and insert a copy of 
the specifications for this Division and all addenda applicable to this Division.

K. Contractor's Review: Review the brochures before submitting to the Engineer.  No request for payment 
shall be considered until the brochure has been reviewed, stamped and submitted for review.

L. Title Drawings: Title drawings to include identification of project and names of Architect-Engineer, 
Engineer, Contractors, and/or supplier, data, number sequentially and indicate in general:

1. Fabrication and Erection dimensions.
2. Arrangements and sectional views.
3. Necessary details, including complete information for making connections with other work.
4. Kinds of materials and finishes.
5. Descriptive names of equipment.
6. Modifications and options to standard equipment required by the contract.
7. Leave blank area, size approximately 4 by 2-1/2 inches, near title block (for Engineer's stamp 

imprint).
8. In order to facilitate review of shop drawings, they shall be noted, indicating by cross-reference 

the contract drawings, notes, and specification paragraph numbers where items occur in the 
contract documents.

9. See specific sections of specifications for further requirements.

M. Technical Data: Submit technical data verifying that the item submitted complies with the requirements 
of the specifications.  Technical data shall include manufacturer's name and model number, dimensions, 
weights, electrical characteristics, and clearances required.  Indicate optional equipment and changes 
from the standard item as called for in the specifications.  Provide drawings, or diagrams, dimensioned 
and in correct scale, covering equipment, showing arrangement of components and overall 
coordination.

N. Same Manufacturer: In general, relays, contactors, starters, motor control centers, switchboards, 
panelboards, dry type transformers, disconnect switches, circuit breakers, manual motor starter 
switches, etc., shall be supplied and manufactured by the same manufacturer.  This requirement shall 
apply to same type of electrical components specified in other Divisions.

2.3 EQUIPMENT, MATERIALS, AND SUPPORTS

A. General: Each item of equipment or material shall be manufactured by a company regularly engaged in 
the manufacturer of the type and size of equipment, shall be suitable for the environment in which it is to 
be installed, shall be approved for its purpose, environment, and application, and shall bear the UL 
label.

B. Installation Requirements: Each item of equipment or material shall be installed in accordance with 
instructions and recommendations of the manufacturer, however, the methods shall not be less 
stringent than specified herein.

C. Required Accessories: Provide all devices and materials, such as expansion bolts, foundation bolts, 
screws, channels, angles, and other attaching means, required to fasten enclosures, raceways, and 
other electrical equipment and materials to be mounted on structures which are existing or new.

D. Protection: Electrical equipment shall at all times during construction be adequately protected against 
mechanical injury or damage by the elements.  Equipment shall be stored in dry permanent shelters.  If 
apparatus has been damaged, such damage shall be repaired at no additional cost or time extension to 
the Contract.  If apparatus has been subject to possible injury, it shall be thoroughly cleaned, dried out 
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and put through tests as directed by the Manufacturer and Engineer, or shall be replaced, if directed by 
the Engineer, at no additional cost to the Contract.

2.4 IDENTIFICATION OF EQUIPMENT

A. General: Electrical items shall be identified as specified in the Contract Documents.  Such identification 
shall be in addition to the manufacturer's nameplates and shall serve to identify the item's function and 
the equipment or system, which it serves or controls.  Refer to Identification Section of the specifications 
for additional information.

2.5 CONCRETE PADS

A. General: Provide reinforced concrete pads for floor mounted electrical equipment.  Unless otherwise 
noted, pads shall be nominal four (4) inches high and shall exceed dimensions of equipment being set 
on them, including future sections, by six (6) inches on all sides, except when equipment is flush against 
a wall, then the side or sides against the wall shall be flush with the equipment.  Chamfer top edges 
1/2".  Trowel surfaces smooth.  Reinforce pads with #5 reinforcing bars at 24" centers each way, unless 
specifically detailed on drawings.

2.6 SURFACE MOUNTED EQUIPMENT

A. General: Surface mounted fixtures, outlets, cabinets, panels, etc. shall have a factory-applied finish or 
shall be painted as accepted by Engineer.  Raceways and fittings, where allowed to be installed surface 
mounted, shall be painted to match the finish on which it was installed.  Paint shall be in accordance 
with other applicable sections of these specifications.

2.7 CUTTING AND PATCHING

A. Core Drilling: The Contractor shall be responsible for core drilling as required for work under this 
section, but in no case shall the Contractor cut into or weld onto any structural element of the project 
without the written approval of the Architect.

B. Cutting and Patching: Cutting, rough patching and finish patching shall be provided as specified in the 
contract documents.  Cutting and patching shall be performed in a neat and workmanlike manner.  
Upon completion, the patched area shall match adjacent surfaces.

C. Openings and Sleeves: Locate openings required for work performed under this section.  Provide 
sleeves, guards or other accepted methods to allow passage of items installed under this section.

D. Roof Penetration: Provide roofer with pitch pans, fittings, etc., required for electrical items which 
penetrate the roof.  Roof penetrations are to be waterproofed in such a manner that roofing guarantees 
are fully in force.  Roof penetrations shall be coordinated with other Trades to ensure that roof warranty 
is not invalidated.

2.8 OPERATING AND MAINTENANCE INSTRUCTIONS

A. General: Thoroughly instruct the Owner’s Representative, to the complete satisfaction of the Engineer, 
in the proper operation of all systems and equipment provided.  The Contractor shall make all 
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arrangements, via the Engineer, as to whom the instructions are to be given in the operation of the 
systems and the period of time in which they are to be given.  The Engineer shall be completely 
satisfied that the Owner’s Representative has been thoroughly and completely instructed in the proper 
operation of all systems and equipment before final payment is made.  If the Engineer determines that 
complete and thorough instructions have not been given by the Contractor to the Owner's 
Representative, then the Contractor shall be directed by the Engineer to provide whatever instructions 
are necessary until the intent of this paragraph of the Specification has been complied with.

B. Submittals: Submit to the Engineer for approval five (5) typed sets, bound neatly in loose-leaf binders, of 
instructions for the installation, operation, care and maintenance of equipment and systems, including 
instructions for the ordering and stocking of spare parts for equipment installed under this contract.  The 
lists shall include part number and suggested suppliers.  Each set shall also include an itemized list of 
component parts that should be kept on hand and where such parts can be purchased.

C. Information Requirements: Information shall indicate possible problems with equipment and suggested 
corrective action.  The manuals shall be indexed for each type of equipment.  Each section shall be 
clearly divided from the other sections.  A sub index for each section shall also be provided.

D. Instructions: The instructions shall contain information deemed necessary by the Architect and include 
but not limited to the following:

1. Introduction:

a. Explanation of Manual and its use.
b. Summary description of the Electrical Systems.
c. Purpose of systems.

2. System:

a. Detailed description of all systems.
b. Illustrations, schematics, block diagrams, catalog cuts and other exhibits.

3. Operations:

a. Complete detailed, step by step, sequential description of all phases of operation for all 
portions of the systems, including start up, shutdown and balancing.  Include posted 
instruction charts.

4. Maintenance:

a. Parts list and part numbers.
b. Maintenance and replacement charts and the Manufacturer's recommendations for 

preventive maintenance.
c. Trouble shooting charts for systems and components.
d. Instructions for testing each type of part.
e. Recommended list of on-hand spare parts.
f. Complete calibration instructions for all parts and entire systems.
g. General and miscellaneous maintenance notes.

5. Manufacturer's Literature:

a. Complete listing for all parts.
b. Names, addresses and telephone numbers.
c. Care and operation.
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d. All pertinent brochures, illustrations, drawings, cuts, bulletins, technical data, certified 
performance charts and other literature with the model actually furnished to be clearly and 
conspicuously identified.

e. Internal wiring diagrams and Engineering data sheets for all items and/or equipment 
furnished under each Contract.

f. Guarantee and warranty data.

2.9 TEMPORARY LIGHT AND POWER

A. Capacity: Temporary light and power shall be provided constantly during the project dependent upon 
Owner's safety requirements.

B. Lighting: Temporary light shall be based on one 200 watt lamp covering each 1,000 square foot of floor 
area in the building.  Each room 100 square foot and over shall have a minimum of one 100-watt lamp 
with guards.  Provide power for motors up to 3/4 horsepower only.  Provisions are to be made for 
electric welders, if required.

C. Outlets: Provide outlets located at convenient points so that extension cords of not over fifty (50) feet will 
reach work requiring artificial light or power.

D. Other Connections: Contractors of other trades shall furnish their own cords and sockets, as may be 
required for their work and shall also pay for cost of temporary wiring of construction offices and 
shanties used by them.

E. New Fixtures: Permanently installed lighting fixtures may be used for temporary lighting at the 
Contractor's option with the provision that cool white lamps for fluorescent, clear lamps for incandescent 
and marked temporary for other types shall be installed.  At job completion, lamps shall be replaced with 
permanent lamps specified.

F. Wiring: Temporary electrical work shall be furnished and installed in conformity with the National 
Electrical Code and in accordance with the requirements of the local ordinances and shall be 
maintained in a workmanlike manner throughout their entire construction period and shall be removed 
after installation of the permanent electrical systems.  Extension cords shall be GFCI protected or shall 
be fed from GFCI circuit breakers.

G. Measure of Payment: This scope of work is included in the overall project total. However, if at the 
discretion of the COUNTY it is not needed, a change order will be issued to deduct this line-item from 
the total project cost.

2.10 EXISTING CONDITIONS

A. Support: Existing Raceway and cables within the area of renovation shall be provided with proper 
supports as specified for new work in other sections of this specification.

B. Installation: Existing electrical which is designated for reworking or requires relocation, repair or 
adjustment shall conform to applicable codes and shall be treated as new work complying to all sections 
of this specification.

C. Violations: Where existing conditions are discovered which are not in compliance with the codes and 
standards, the Contractor shall submit proper documentation to the Architect for clarification and 
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corrective work direction.  Existing conditions shall not remain which will create a disapproval of the 
renovated area.

D. Patching: Existing Raceway and cable penetrations shall be properly fire treated per code and 
specification requirements.  The Contractor shall thoroughly inspect existing locations and include the 
cost of patching and repair in his proposed construction cost.

PART 3 - EXECUTION

3.1 WORKMANSHIP

A. General: The installation of materials and equipment shall be performed in a neat, workmanlike and 
timely manner by an adequate number of craftsmen knowledgeable of the requirements of the Contract 
Documents.  They shall be skilled in the methods and craftsmanship needed to produce a quality level 
of workmanship.  Personnel who install materials and equipment shall be qualified by training and 
experience to perform their assigned tasks.

B. Acceptable Workmanship: Acceptable workmanship is characterized by first-quality appearance and 
function, conforming to applicable standards of building system construction, and exhibiting a high 
degree of quality and proficiency which is judged by the Engineer as equivalent or better than that 
ordinarily produced by qualified industry tradesmen.

C. Performance: Personnel shall not be used in the performance of the installation of material and 
equipment who, in the opinion of the Engineer, are deemed to be careless or unqualified to perform the 
assigned tasks.  Material and equipment installations not in compliance with the Contract Documents, or 
installed with substandard workmanship and not acceptable to the Engineer, shall be removed and 
reinstalled by qualified craftsmen, at no change in the contract price.

3.2 PROTECTION AND CLEAN UP

A. Protection and Restoration: Suitably protect equipment provided under this Division during construction.  
Restore damaged surfaces and items to "like new" condition before a request for substantial completion 
inspection.

B. Handling: Materials shall be properly protected and Raceway openings shall be temporarily closed by 
the Contractor to prevent obstruction and damage.  Post notice prohibiting the use of systems provided 
under this Contract, prior to completion of work and acceptance of systems by the Owner's 
representative.  The Contractor shall take precautions to protect his materials from damage and theft.

C. Safeguards: The Contractor shall furnish, place and maintain proper safety guards for the prevention of 
accidents that might be caused by the workmanship, materials, equipment or systems provided under 
this contract.

D. Cleanup: Keep the job site free from debris and rubbish.  Remove debris and rubbish from the site and 
leave premises in clean condition on a daily basis.
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3.3 SYSTEMS GUARANTEE

A. General: Provide a one-year guarantee unless other special warranties are indicated in other sections of 
this specification.  This guarantee shall be by the Contractor to the Owner for any defective 
workmanship or material, which has been provided under this Contract at no cost to the Owner for a 
period of one year from the date of substantial completion of the System.  The guarantee shall include 
lamps, for ninety days after date of Substantial Completion of the System.  Explain the provisions of 
guarantee to the Owner at the "Demonstration of Completed System".

3.4 FINAL OBSERVATION

A. General: Work shall be completed, and forms and other information shall be submitted for acceptance 
one week prior to the request for final observation of the installation.

3.5 SPECIAL CONSIDERATIONS

A. Comply with special requirements imposed at site by Owner.  This may include badging of employees, 
prohibition of smoking, special working hours, or special working conditions.

END OF SECTION 260010
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SECTION 262200

LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following types of dry-type transformers rated 600 V and less, with 

capacities up to 1000 kVA:

1. Distribution transformers.

1.2 ACTION SUBMITTALS

A. Product Data:  For each product indicated.

B. Shop Drawings:  Indicate dimensions and weights.

1. Wiring Diagrams:  Power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control test reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use.

B. Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

1. ACME Electric Corporation; Power Distribution Products Division.

2. Siemens Electrical.

3. Eaton Electrical Inc.; Cutler-Hammer Products.

4. Federal Pacific Transformer Company; Division of Electro-Mechanical Corp.

5. Hammond Co.; Matra Electric, Inc.

6. Magnetek Power Electronics Group.

7. Micron Industries Corp.

8. Myers Power Products, Inc.

9. Sola/Hevi-Duty.

10. Square D; Schneider Electric.

11. All equipment shall be provided by one manufacturer.

2.2 GENERAL TRANSFORMER REQUIREMENTS

A. Description:  Factory-assembled and -tested, air-cooled units for 60-Hz service.

B. Cores:  Grain-oriented, non-aging silicon steel.

C. Coils:  Continuous windings without splices except for taps.

1. Internal Coil Connections:  Brazed or pressure type.

2. Coil Material:  Aluminum or Copper.

2.3 DISTRIBUTION TRANSFORMERS

A. Comply with NEMA ST 20, and list and label as complying with UL 1561.

B. Cores:  One leg per phase.

C. Enclosure:  Ventilated or Totally enclosed, non-ventilated, NEMA 250, Type 2.

1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

D. Enclosure:  Ventilated or Totally enclosed, non-ventilated, NEMA 250, Type 3R.
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1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

E. Transformer Enclosure Finish:  Comply with NEMA 250.

1. Finish Color:  Gray.

F. Taps for Transformers Smaller Than 3 kVA:  None.

G. Taps for Transformers 7.5 to 24 kVA:  One 5 percent tap above and one 5 percent tap below 

normal full capacity.

H. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and two 2.5 percent 

taps below normal full capacity.

I. Insulation Class:  220 deg C, UL-component-recognized insulation system with a maximum of 

115 deg C rise above 40 deg C ambient temperature.

J. Energy Efficiency for Transformers Rated 15 kVA and Larger:

1. Complying with NEMA TP 1, Class 1 efficiency levels.

2. Tested according to NEMA TP 2.

K. K-Factor Rating:  Transformers indicated to be K-factor rated shall comply with UL 1561 

requirements for nonsinusoidal load current-handling capability to the degree defined by 

designated K-factor.

1. Unit shall not overheat when carrying full-load current with harmonic distortion 

corresponding to designated K-factor.

2. Indicate value of K-factor on transformer nameplate.

L. Electrostatic Shielding:  Each winding shall have an independent, single, full-width copper 

electrostatic shield arranged to minimize interwinding capacitance.

M. Wall Brackets:  Manufacturer's standard brackets.

2.4 TRANSFORMERS FOR IT ROOM PANELS

A. IT room nonlinear panels shall be fed by K-13 rated step-down transformer.

2.5 IDENTIFICATION DEVICES

A. Nameplates:  Engraved, laminated-plastic or metal nameplate.  Nameplates are specified in 

Division 26 Section "Identification for Electrical Systems."
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install wall-mounting transformers level and plumb with wall brackets fabricated by 

transformer manufacturer.

1. Brace wall-mounting transformers as specified in Division 26 Section "Vibration 

Controls for Electrical Systems."

B. Construct concrete bases and anchor floor-mounting transformers according to manufacturer's 

written instructions and requirements in Division 26 Section "Hangers and Supports for 

Electrical Systems."

3.2 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters.

2. Infrared Scanning:  Two months after Substantial Completion, perform an infrared scan 

of transformer connections.

a. Use an infrared-scanning device designed to measure temperature or detect 

significant deviations from normal values.  Provide documentation of device 

calibration.

b. Perform follow-up infrared scans of transformers at 11 months after Substantial 

Completion.

c. Prepare a certified report identifying transformer checked and describing results of 

scanning.  Include notation of deficiencies detected, remedial action taken, and 

scanning observations after remedial action.

3.3 ADJUSTING

A. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.  

Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower 

than nameplate voltage minus 3 percent at maximum load conditions.  Submit recording and tap 

settings as test results.

B. Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus 

or minus 5 percent, at secondary terminals.
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C. Output Settings Report:  Prepare a written report recording output voltages and tap settings.

END OF SECTION 262200
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SECTION 262413

SWITCHBOARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Service and distribution switchboards rated 600 V and less.

2. Transient voltage suppression devices.

3. Disconnecting and overcurrent protective devices.

4. Instrumentation.

5. Control power.

6. Accessory components and features.

7. Identification.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  For each switchboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details, including required 

clearances and service space around equipment.  Show tabulations of installed devices, 

equipment features, and ratings.

2. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in switchboards.

3. Include schematic and wiring diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
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1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application.

B. Comply with NEMA PB 2.

C. Comply with NFPA 70.

D. Comply with UL 891.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace transient voltage suppression devices that fail in materials or workmanship within 

specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. Square D; a brand of Schneider Electric.

B. Front-Connected, Front-Accessible Switchboards:

1. Main Devices:  Fixed, individually mounted.

2. Branch Devices:  Panel mounted.

3. Sections front and rear aligned.

C. Nominal System Voltage:  As indicated on drawings.

D. Main-Bus Continuous:  Amp rating as indicated on drawings.

E. Enclosure:  Steel, NEMA 250, Type 1 interior or Type 3R exterior.
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1. Enclosure Finish:  Factory-applied finish in manufacturer's standard gray finish over a 

rust-inhibiting primer on treated metal surface.

2. Enclosure:  Flat roof; bolt-on rear covers for each section, with provisions for padlocking.

F. Cubical Space Heaters:  Factory-installed electric space heaters of sufficient wattage in each 

vertical section to maintain enclosure temperature above expected dew point.

G. Space-Heater Control:  Thermostats to maintain temperature of each section.

H. Space-Heater Power Source:  120-V external branch circuit.

I. Utility Metering Compartment:  Fabricated, barrier compartment and section complying with 

utility company's requirements.  If separate vertical section is required for utility metering, 

match and align with basic switchboard.  Provide service entrance label and necessary 

applicable service entrance features.

J. Bus Transition and Incoming Pull Sections:  Matched and aligned with basic switchboard.

K. Hinged Front Panels:  Allow access to circuit breaker, metering, accessory, and blank 

compartments.

L. Pull Box on Top of Switchboard:

1. Adequate ventilation to maintain temperature in pull box within same limits as 

switchboard.

2. Removable covers shall form top, front, and sides.  Top covers at rear shall be easily 

removable for drilling and cutting.

3. Bottom shall be insulating, fire-resistive material with separate holes for cable drops into 

switchboard.

4. Cable supports shall be arranged to facilitate cabling and adequate to support cables 

indicated, including those for future installation.

M. Phase and Neutral Buses and Connections:  Three phase, four wire unless otherwise indicated.  

Tin-plated, high-strength, electrical-grade aluminum alloy with tin-plated aluminum circuit-

breaker line connections.

1. Ground Bus:  1/4-by-2-inch-minimum size, hard-drawn copper of 98 percent 

conductivity, equipped with pressure connectors for feeder and branch-circuit ground 

conductors.

2. Main Phase Buses and Equipment Ground Buses:  Uniform capacity for entire length of 

switchboard's main and distribution sections.  Provide for future extensions from both 

ends.

3. Neutral Buses:  100 percent of the ampacity of phase buses unless otherwise indicated, 

equipped with pressure connectors for outgoing circuit neutral cables.
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N. Future Devices:  Equip compartments with mounting brackets, supports, bus connections, and 

appurtenances at full rating of circuit-breaker compartment.

2.2 TRANSIENT VOLTAGE SUPPRESSION DEVICES

A. Surge Protection Device Description:  IEEE C62.41-compliant, externally mounted, solid-state, 

parallel-connected, with sine-wave tracking suppression and filtering modules, UL 1449, 

second edition, short-circuit current rating matching or exceeding the switchboard short-circuit 

rating, and with the following features and accessories:

1. Fuses, rated at 200-kA interrupting capacity.

2. LED indicator lights for power and protection status.

B. Peak Single-Impulse Surge Current Rating:  120 kA per mode/240 kA per phase minimum.

C. Withstand Capabilities:  5000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges with 

less than 5 percent change in clamping voltage.

D. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277V or 208Y/120V, 

three-phase, four-wire circuits shall be as follows:

1. Line to Neutral:  800 V for 480Y/277 or 400 V for 208Y/120.

2. Line to Ground:  800 V for 480Y/277 or 400 V for 208Y/120.

3. Neutral to Ground:  [800 V for 480Y/277 or 400 V for 208Y/120.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, 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. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-

replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

c. Long- and short-time time adjustments.

d. Ground-fault pickup level, time delay, and I2t response.
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4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings 

less than NEMA FU 1, RK-5.

5. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

material.

c. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 

discharge (HID) lighting circuits.

d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

e. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking 

ground-fault protection function.

f. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent 

of rated voltage.

g. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage without 

intentional time delay.

h. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts 

mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker 

contacts.

i. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key 

shall be removable only when circuit breaker is in off position.

B. Insulated-Case Circuit Breaker (ICCB):  100 percent rated, sealed, insulated-case power circuit 

breaker with interrupting capacity rating to meet available fault current.

1. Fixed circuit-breaker mounting.

2. Two-step, stored-energy closing.

3. Standard-function, microprocessor-based trip units with interchangeable rating plug, trip 

indicators, and the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time time adjustments.

c. Ground-fault pickup level, time delay, and I2t response.

4. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking ground-

fault protection function.

5. Remote trip indication and control.

6. Communication Capability:  Integral communication module with functions and features 

compatible with power monitoring and control system specified in Division 26 Section 

"Electrical Power Monitoring and Control."

7. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be 

removable only when circuit breaker is in off position.
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C. Bolted-Pressure Contact Switch:  Operating mechanism uses rotary-mechanical-bolting action 

to produce and maintain high clamping pressure on the switch blade after it engages the 

stationary contacts.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. Siemens Energy & Automation, Inc.

b. Square D; a brand of Schneider Electric.

2. Operating Mechanism:  Manual handle operation to close switch; stores energy in 

mechanism for opening and closing.

a. Electrical Trip:  Operation of lever or push-button trip switch, or trip signal from 

ground-fault relay or remote-control device, causes switch to open.

b. Mechanical Trip:  Operation of mechanical lever, push button, or other device 

causes switch to open.

3. Auxiliary Switches:  Factory installed, single pole, double throw, with leads connected to 

terminal block, and including one set more than quantity required for functional 

performance indicated.

4. Service-Rated Switches:  Labeled for use as service equipment.

5. Ground-Fault Relay:  Comply with UL 1053; self-powered type with mechanical ground-

fault indicator, test function, tripping relay with internal memory, and three-phase current 

transformer/sensor.

a. Configuration:  Integrally or remote mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

6. Open-Fuse Trip Device:  Arranged to trip switch open if a phase fuse opens.

D. High-Pressure, Butt-Type Contact Switch:  Operating mechanism uses butt-type contacts and a 

spring-charged mechanism to produce and maintain high-pressure contact when switch is 

closed.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following:

a. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

2. Operating Mechanism:  Manual handle operation to close switch; stores energy in 

mechanism for opening and closing.
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a. Electrical Trip:  Operation of lever or push-button trip switch, or trip signal from 

ground-fault relay or remote-control device, causes switch to open.

b. Mechanical Trip:  Operation of mechanical lever, push button, or other device 

causes switch to open.

3. Auxiliary Switches:  Factory installed, single pole, double throw, with leads connected to 

terminal block, and including one set more than quantity required for functional 

performance indicated.

4. Service-Rated Switches:  Labeled for use as service equipment.

5. Ground-Fault Relay:  Comply with UL 1053; self-powered type with mechanical ground-

fault indicator, test function, tripping relay with internal memory, and three-phase current 

transformer/sensor.

a. Configuration:  Integrally or remote-mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

6. Open-Fuse Trip Device:  Arranged to trip switch open if a phase fuse opens.

E. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

F. Fuses are specified in Division 26 Section "Fuses."

2.4 INSTRUMENTATION

A. Instrument Transformers:  IEEE C57.13, NEMA EI 21.1, and the following:

1. Current Transformers:  IEEE C57.13; 5 A, 60 Hz, secondary and secondary shorting 

device.  Burden and accuracy shall be consistent with connected metering and relay 

devices.

2. Control-Power Transformers:  Dry type, mounted in separate compartments for units 

larger than 3 kVA.

3. Current Transformers for Neutral and Ground-Fault Current Sensing:  Connect secondary 

wiring to ground overcurrent relays, via shorting terminals, to provide selective tripping 

of main and tie circuit breaker.  Coordinate with feeder circuit-breaker, ground-fault 

protection.

B. Multifunction Digital-Metering Monitor:  Microprocessor-based unit suitable for three- or four-

wire systems and with the following features:

1. Switch-selectable digital display of the following values with maximum accuracy 

tolerances as indicated:

a. Phase Currents, Each Phase:  Plus or minus 1 percent.

b. Phase-to-Phase Voltages, Three Phase:  Plus or minus 1 percent.
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c. Phase-to-Neutral Voltages, Three Phase:  Plus or minus 1 percent.

d. Megawatts:  Plus or minus 2 percent.

e. Megavars:  Plus or minus 2 percent.

f. Power Factor:  Plus or minus 2 percent.

g. Frequency:  Plus or minus 0.5 percent.

h. Accumulated Energy, Megawatt Hours:  Plus or minus 2 percent; accumulated 

values unaffected by power outages up to 72 hours.

i. Megawatt Demand:  Plus or minus 2 percent; demand interval programmable from 

five to 60 minutes.

2. Mounting:  Display and control unit flush or semiflush mounted in instrument 

compartment door.

2.5 CONTROL POWER

A. Control Circuits:  120-V ac, supplied through secondary disconnecting devices from control-

power transformer.

B. Electrically Interlocked Main and Tie Circuit Breakers:  Two control-power transformers in 

separate compartments, with interlocking relays, connected to the primary side of each control-

power transformer at the line side of the associated main circuit breaker.  120-V secondaries 

connected through automatic transfer relays to ensure a fail-safe automatic transfer scheme.

C. Control-Power Fuses:  Primary and secondary fuses for current-limiting and overload protection 

of transformer and fuses for protection of control circuits.

D. Control Wiring:  Factory installed, with bundling, lacing, and protection included.  Provide 

flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and for 

conductors for interconnections between shipping units.

2.6 ACCESSORY COMPONENTS AND FEATURES

A. Portable Test Set:  For testing functions of solid-state trip devices without removing from 

switchboard.  Include relay and meter test plugs suitable for testing switchboard meters and 

switchboard class relays.

B. Spare-Fuse Cabinet:  Suitably identified, wall-mounted, lockable, compartmented steel box or 

cabinet.  Arrange for wall mounting.
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2.7 IDENTIFICATION

A. Service Equipment Label:  NRTL labeled for use as service equipment for switchboards with 

one or more service disconnecting and overcurrent protective devices.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Receive, inspect, handle, store and install switchboards and accessories according to 

NEMA PB 2.1.

B. Equipment Mounting:  Install switchboards on concrete base, 4-inch nominal thickness.  

Comply with requirements for concrete base specified in Division 03.

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to switchboards.

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 

temporary blocking of moving parts from switchboard units and components.

D. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration 

and Seismic Controls for Electrical Systems."

E. Install filler plates in unused spaces of panel-mounted sections.

F. Install overcurrent protective devices, transient voltage suppression devices, and 

instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges to engineer’s specified 

settlings.

G. Install spare-fuse cabinet.

H. Comply with NECA 1.
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I. Comply with requirements for terminating feeder bus specified in Division 26 Section 

"Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings, and 

specialties.

J. Comply with requirements for terminating cable trays specified in Division 26 Section "Cable 

Trays for Electrical Systems." Drawings indicate general arrangement of cable trays, fittings, 

and specialties.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 

signs complying with requirements for identification specified in Division 26 Section 

"Identification for Electrical Systems."

B. Switchboard Nameplates:  Label each switchboard compartment with a nameplate complying 

with requirements for identification specified in Division 26 Section "Identification for 

Electrical Systems."

C. Device Nameplates:  Label each disconnecting and overcurrent protective device and each 

meter and control device mounted in compartment doors with a nameplate complying with 

requirements for identification specified in Division 26 Section "Identification for Electrical 

Systems."

3.3 FIELD QUALITY CONTROL

A. Acceptance Testing Preparation:

1. Test insulation resistance for each switchboard bus, component, connecting supply, 

feeder, and control circuit.

2. Test continuity of each circuit.

B. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest.

3. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 

malfunctioning controls and equipment.

4. Thermoscan equipment at 2 months and 11 months after putting in service.

C. Switchboard will be considered defective if it does not pass tests and inspections.
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D. Prepare test and inspection reports, including a certified report that identifies switchboards 

included and that describes scanning results.  Include notation of deficiencies detected, remedial 

action taken, and observations after remedial action.

END OF SECTION 262413
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SECTION 264313

TRANSIENT-VOLTAGE SUPPRESSION FOR LOW-VOLTAGE

ELECTRICAL POWER CIRCUITS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and 

control equipment.

B. Provide TVSS on both normal and emergency main service entrance.

C. Provide TVSS on all distribution and branch circuit panelboards that feed computer and/or 

electronic lighting loads.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include rated capacities, operating weights, 

electrical characteristics, furnished specialties, and accessories.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

B. Warranties:  Sample of special warranties.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a testing agency, and marked for intended location and application.

B. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45.

C. Comply with NEMA LS 1.

D. Comply with UL 1283 and UL 1449.
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E. Comply with NFPA 70.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of surge suppressors that fail in materials or workmanship within specified 

warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 SERVICE ENTRANCE SUPPRESSORS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

1. ABB USA.

2. AC Data Solutions.

3. Advanced Protection Technologies Inc. (APT).

4. Atlantic Scientific.

5. Current Technology Inc.; Danaher Power Solutions.

6. Danaher Power Solutions; United Power Products.

7. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

8. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

9. Intermatic, Inc.

10. LEA International.

11. Leviton Mfg. Company Inc.

12. Liebert Corporation; a division of Emerson Network Power.

13. Northern Technologies, Inc.; a division of Emerson Network Power.

14. Siemens Energy & Automation, Inc.

15. Square D; a brand of Schneider Electric.

16. Surge Suppression Incorporated.

B. Surge Protection Devices:

1. LED indicator lights for power and protection status.

2. Comply with UL 1449.

3. Fuses, rated at 200-kA interrupting capacity.

4. Fabrication using bolted compression lugs for internal wiring.

5. Redundant suppression circuits.

6. Arrangement with wire connections to phase busses, neutral bus, and ground bus.

7. LED indicator lights for power and protection status.

C. Peak Single-Impulse Surge Current Rating:  320 kA per mode/640 kA; 240 kA per mode/480 

kA or 160 kA per mode/320 kA per phase.
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D. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE 

C62.41.2

1. Line to Neutral:  70,000 A.

2. Line to Ground:  70,000 A.

3. Neutral to Ground:  50,000 A.

E. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V; 208Y/120 V 

and 600Y/347 V, 3-phase, 4-wire circuits shall be as follows:

1. Line to Neutral:  800 V for 480Y/277 V; 400 V for 208Y/120 V or 1200 V for 

600Y/347 V.

2. Line to Ground:  800 V for 480Y/277 V; 400 V for 208Y/120 V or 1200 V for 

600Y/347 V.

3. Neutral to Ground:  800 V for 480Y/277 V; 400 V for 208Y/120 V or 1200 V for 

600Y/347 V.

F. Protection modes and UL 1449 SVR for 240/120 V, single-phase, 3-wire circuits shall be as 

follows:

1. Line to Neutral:  400 V.

2. Line to Ground:  400 V.

3. Neutral to Ground:  400 V.

G. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall 

be as follows:

1. Line to Neutral:  400 V, 800 V from high leg.

2. Line to Ground:  400 V.

3. Neutral to Ground:  400 V.

H. Protection modes and UL 1449 SVR for 240 V, 480 V, or 600 V, 3-phase, 3-wire, delta circuits 

shall be as follows:

1. Line to Line:  2000 V for 480 V; 1000 V for 240 V or 2500 V for 600 V.

2. Line to Ground:  2000 V for 480 V; 1000 V for 240 V or 2500 V for 600 V.

2.2 PANELBOARD SUPPRESSORS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following:

1. ABB USA.

2. AC Data Solutions.

3. Advanced Protection Technologies Inc. (APT).

4. Atlantic Scientific.

5. Current Technology Inc.; Danaher Power Solutions.
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6. Danaher Power Solutions; United Power Products.

7. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

8. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

9. Intermatic, Inc.

10. LEA International.

11. Leviton Mfg. Company Inc.

12. Liebert Corporation; a division of Emerson Network Power.

13. Northern Technologies, Inc.; a division of Emerson Network Power.

14. Siemens Energy & Automation, Inc.

15. Square D; a brand of Schneider Electric.

16. Surge Suppression Incorporated.

B. Surge Protection Devices:

1. Non-modular.

2. LED indicator lights for power and protection status.

3. Fuses, rated at 200-kA interrupting capacity.

4. Fabrication using bolted compression lugs for internal wiring.

5. Integral disconnect switch.

6. Redundant suppression circuits.

7. Arrangement with wire connections to phase buses, neutral bus, and ground bus.

8. LED indicator lights for power and protection status.

C. Peak Single-Impulse Surge Current Rating:  160 kA per mode/320 kA; 120 kA per mode/240 

kA or 80 kA per mode/160 kA per phase.

D. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE 

C62.41.2:

1. Line to Neutral:  70,000 A.

2. Line to Ground:  70,000 A.

3. Neutral to Ground:  50,000 A.

E. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V; 208Y/120 V 

and 600Y/347 V, 3-phase, 4-wire circuits shall be as follows:

1. Line to Neutral:  800 V for 480Y/277 V; 400 V for 208Y/120 V or 1200 V for 

600Y/347 V.

2. Line to Ground:  800 V for 480Y/277 V; 400 V for 208Y/120 V or 1200 V for 

600Y/347 V.

3. Neutral to Ground:  800 V for 480Y/277 V; 400 V for 208Y/120 V or 1200 V for 

600Y/347 V.

F. Protection modes and UL 1449 SVR for 240/120-V, single-phase, 3-wire circuits shall be as 

follows:

1. Line to Neutral:  400 V.

2. Line to Ground:  400 V.
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3. Neutral to Ground:  400 V.

G. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall 

be as follows:

1. Line to Neutral:  400 V, 800 V from high leg.

2. Line to Ground:  400 V.

3. Neutral to Ground:  400 V.

H. Protection modes and UL 1449 SVR for 240 V, 480 V, or 600 V, 3-phase, 3-wire, delta circuits 

shall be as follows:

1. Line to Line:  2000 V for 480 V; 1000 V for 240 V or 2500 V for 600 V.

2. Line to Ground:  1500 V for 480 V; 800 V for 240 V or 2500 V for 600 V.

2.3 ENCLOSURES

A. Indoor Enclosures:  NEMA 250 Type 1 or Type 12.

B. Outdoor Enclosures:  NEMA 250 Type 3R; Type 4 or Type 4X.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install TVSS devices at service entrance on load side, with ground lead bonded to service 

entrance ground.

B. Install TVSS devices for panelboards and auxiliary panels with conductors or buses between 

suppressor and points of attachment as short and straight as possible.  Do not exceed 

manufacturer's recommended lead length.  Do not bond neutral and ground.

1. Provide multiple, 30; 60 or 100-A circuit breaker as a dedicated disconnecting means for 

TVSS unless otherwise indicated.

3.2 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing.

B. Tests and Inspections:
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1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, 

"Surge Arresters, Low-Voltage Surge Protection Devices" Section.  Certify compliance 

with test parameters.

2. After installing TVSS devices but before electrical circuitry has been energized, test for 

compliance with requirements.

3. Complete startup checks according to manufacturer's written instructions.

C. TVSS device will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

3.3 STARTUP SERVICE

A. Do not energize or connect service entrance equipment or panelboards to their sources until 

TVSS devices are installed and connected.

B. Do not perform insulation resistance tests of the distribution wiring equipment with the TVSS 

installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately 

after the testing is over.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

maintain TVSS devices.

END OF SECTION 264313
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Basic Requirements: The Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this section.
	B. General Provisions: Provide all labor, materials, equipment, and incidentals required to make ready for use complete electrical systems as specified herein and shown on the drawings.
	C. Provide and Install: The word "provide" where used on the Drawings or in the Specifications shall mean "furnish, install, mount, connect, test, complete, and make ready for operation".  The word "install" where used on the Drawings or in the Specifications shall mean "mount, connect, test, complete, and make ready for operation".  Perform work required by, and in accordance with, the Contract Documents.
	D. Installation: Provide and place in satisfactory condition, ready for proper operation, raceways, wires, cables, and other material needed for all complete electrical systems required by the Contract Documents.  Additional raceways and wiring shall be provided to complete the installation of the specific equipment provided.  Include auxiliaries and accessories for complete and properly operating systems.  Provide electrical systems and accessories to comply with the NEC, state and local codes and ordinances.  It is the intent of these Specifications that the electrical systems be suitable in every way for the use intended.  Material and work which is incidental to the work of this Contract shall be provided at no additional cost to the Contract.
	E. Field Connections: Provide field connections to remote equipment and control panels provided under other Divisions of these Specifications.  Provide raceway, wire, and interconnections between equipment, transmitters, local indicators, and receivers.  Install field connections to "packaged" equipment provided under other Divisions of these Specifications.

	1.2 SCOPE OF WORK
	A. General: Provide labor, materials, permits, inspections and re-inspection fees, tools, equipment, transportation, insurance, temporary protection, temporary power and lighting, supervision and incidental items essential for proper installation and operation of the Electrical systems indicated in the Contract Documents.  Provide materials not specifically mentioned or indicated but which are usually provided or are essential for proper installation and operation of the Electrical systems indicated in the contract documents.
	B. Notices: Give notices, file Plans, pay fees, and obtain permits and approvals from authorities having jurisdiction.  Include all fees in the Bid Price.

	1.3 INTERPRETATION OF DRAWINGS
	A. General: The Drawings are diagrammatic and are not intended to show exact locations of Raceway runs, outlet boxes, junction boxes, pull boxes, etc.  The locations of equipment, appliances, fixtures, Raceways, outlets, boxes and similar devices shown on the Drawings are approximate only.  Exact locations shall be determined and coordinated in the field.  The right is reserved to change, without additional cost, the location of any outlet within the same room or general area before it is permanently installed.  Obtain all information relevant to the placing of electrical work and in case of interference with other work, proceed as directed by the Architect.
	B. Discrepancies: Notify the Engineer of any discrepancies found during construction of the project.  The Engineer will provide written instructions as to how to proceed with that portion of work.  If a conflict exists between the Contract Documents and an applicable code or standard, the most stringent requirement shall apply.
	C. Wiring: Each three-phase circuit shall be run in a separate Raceway unless otherwise shown on the Drawings.  Unless otherwise accepted by the Engineer, Raceway shall not be installed exposed.  Where circuits are shown as "home�runs" all necessary fittings, supports, and boxes shall be provided for a complete raceway installation.
	D. Layout: Circuit layouts are not intended to show the number of fittings, or other installation details.  Connections to equipment shall be made as required, and in accordance with the accepted shop and manufacturer's setting drawings.
	E. Coordination: Coordinate final equipment locations with drawings or other disciplines.  Layout before installation so that all trades may install equipment in available space.  Provide coordination as required for installation in a neat and workmanlike manner.

	1.4 EQUIPMENT SIZE AND HANDLING
	A. Coordination: Investigate each space in the structure through which equipment must pass to reach its final location.  If necessary, ship the equipment in sections of specific sizes to permit the passing through the necessary areas within the structure.
	B. Handling: Equipment shall be kept upright at all times.  When equipment has to be tilted for ease of passage through restricted areas during transportation, the manufacturer shall be required to brace the equipment suitably, to insure that the tilting does not impair the functional integrity of the equipment.

	1.5 RECORD DRAWINGS
	A. Production: The Contractor shall maintain and submit record "As-Built Documents".  Label each sheet of the Record Document set with “Project Record Documents” with company name of the installing contractor in stamped or printed letters.  One set shall be maintained at the site and at all times be accurate, clear, and complete.  These drawings shall be available at all times to the Engineer’s field representatives.
	B. Recording: Record information concurrent with construction progress.  The "As-Built" drawings shall accurately reflect installed electrical work specified or shown on the Contract Documents.
	C. Completion: At the completion of the Work, transfer changes with a colored pencil onto the second set and submit to the Engineer.  The "As-Built" drawings shall be made available to the Engineer to make the substantial completion punch list.
	D. Final: Upon Contractor’s completion of the Engineer’s final punch list, transfer all “As-Built” conditions and all requirements by the Engineer to a reproducible set of drawings and CAD files.  Submit drawings and CAD disks for review and acceptance.  The Contractor shall provide updated disks which include final As-Built conditions.

	1.6 ABBREVIATIONS
	A. Abbreviations:  The following abbreviations or initials may be used:

	1.7 CODES, FEES, AND STANDARDS
	A. Application: The codes, standards and practices listed herein generally apply to the entire project and specification sections.  Other codes, standards or practices that are more specific will be referenced within a particular specification.
	B. Requirements: All materials and types of construction covered in the specifications will be required to meet or exceed applicable standards of manufacturer, testing, performance, and installation according to the requirements of UL, ANSI, NEMA, IEEE, and NEC referenced documents where indicated and the manufacturer's recommended practices.  Requirements indicated on the contract documents that exceed but are not contrary to governing codes shall be followed.
	C. Compliance and Certification: The installation shall comply with the governing state and local codes or ordinances.  The completed electrical installation shall be inspected and certified by applicable agencies that it is in compliance with codes.
	D. Applicability: The codes and standards and practices listed herein, and their respective dates are furnished as the minimum latest requirements.
	E. Utility Company: Comply with latest utility company regulations.
	F. Building Code: Florida Building Code (2017).
	G. Labels: Materials and equipment shall be new and free of defects, and shall be U.L. listed, bear the U.L. label or be labeled or listed with an approved, nationally recognized Electrical Testing Agency.  Where no labeling or listing service is available or desired for certain types of equipment, test data shall be submitted to validate that equipment meets or exceeds available standards.
	H. NFPA: National Fire Protection Association (NFPA) Standards.

	1.8 INVESTIGATION OF SITE
	A. General: Before commencing work, verify existing conditions at the premises including, but not limited to, existing structural frame, existing openings; existing wall and partition locations, existing mechanical and electrical work, equipment type, and examine adjoining work on which work is in anyway dependent.
	B. Responsibility: No waiver of responsibility for defective and inadequate work or additional cost as a result of existing conditions which should have been verified shall be considered unless notice of same has been filed by the Contractor and agreed to in writing by the Architect before the bid date.
	C. Site Renovation: Verify and coordinate existing site raceways and pipes at any excavation on site.  Provide hand-digging and required rerouting in areas of existing Raceways and pipes within bid price.
	D. Renovation: Investigate site thoroughly and reroute raceway and wiring in area of new construction in order to maintain continuity of existing circuitry.  Existing Raceways may be utilized where applicable.
	E. Special Considerations: Special attention is called to the fact that there will be piping, fixtures or other items in the existing building which must be removed or relocated in order to perform the alteration work.  Include removal and relocation required for completion of the alterations and the new construction.  All existing wiring that is to remain in renovated areas shall be made code compliant.
	F. Power Outage: Special attention is called to the fact that work involved is in connection with existing buildings which shall remain in operation while work is being performed.  Work must be done in accordance with the priority schedule.  Schedule work for a minimum outage to Owner.  Request written permission and receive written acceptance from the Owner no later than 72 hours in advance of power and communication shut-downs.  Perform work required at other than standard working hours where outages cannot be accepted by Owner during regular working hours.  Protect existing buildings and equipment during construction.

	1.9 SUPERVISION OF THE WORK
	A. Supervision: Provide one field superintendent who has had a minimum of four (4) years previous successful experience on projects of comparable sizes, type and complexity.  The Superintendent shall be present at all times when work is being performed.  At least one member of the Electrical Contracting Firm shall hold a State Master Certificate of Competency.

	1.10 COORDINATION
	A. General: Compare drawings and specifications with those of other trades and report any discrepancies between them to the Engineer.  Obtain from the Engineer written instructions to make the necessary changes in any of the affected work.  Work shall be installed in cooperation with other Trades installing interrelated work.  Before installation, Trades shall make proper provisions to avoid interferences in a manner approved by the Engineer.
	B. Provide all required coordination and supervision where work connects to or is affected by work of others, and comply with all requirements affecting this Division.  Work required under other divisions, specifications or drawings to be performed by this Division shall be coordinated with the Contractor and such work performed at no additional cost to Owner including but not limited to electrical work required for:
	C. Obtain set of Contract Documents from Owner’s Authorized Representative or Contractor for all areas of work noted above and include all electrical work in bid whether included in Division 26 Contract Documents or not.
	D. Secure approved shop drawings from all required disciplines and verify final electrical characteristics before roughing power feeds to any equipment.  When electrical data on approved shop drawings differs from that shown or called for in Construction Documents, make adjustments to the wiring, disconnects, and branch circuit protection to match that required for the equipment installed.
	E. Damage from interference caused by inadequate coordination shall be corrected at no additional cost to the Owner.
	F. Adjustments: Locations of raceway and equipment shall be adjusted to accommodate the work with interferences anticipated and encountered.  Determine the exact routing and location of systems prior to fabrication or installation.
	G. Priorities: Lines which pitch shall have the right of way over those which do not pitch.  For example, plumbing drains shall normally have the right of way.  Lines whose elevations cannot be changed shall have the right of way over lines whose elevations can be changed.
	H. Modifications: Offsets and changes of direction in raceway systems shall be made to maintain proper headroom and pitch of sloping lines whether or not indicated on the drawings.  Provide elbows, boxes, etc., as required to allow offsets and changes to suit job conditions.
	I. Replacement: Work shall be installed in a way to permit removal (without damage to other parts) of other system components provided under this Contract requiring periodic replacement or maintenance.  Raceway shall be arranged in a manner to clear the openings of swinging overhead access doors as well as ceiling tiles.
	J. Layout: The Contract Drawings are diagrammatic only intending to show general runs and locations of raceway and equipment, and not necessarily showing required offsets, details and accessories and equipment to be connected.  Work shall be accurately laid out with other Trades to avoid conflicts and to obtain a neat and workmanlike installation, which will afford maximum accessibility for operation, maintenance and headroom.
	K. Contract Conflicts: Where discrepancies exist in the Scope of Work as to what Trade provides items such as starters, disconnects, flow switches, etc. such conflicts shall be coordinated between the divisions involved.  It is the intent of the Contract Documents that all work shall be provided complete as one bid price.
	L. Drawing Conflicts: Where drawing details, plans or specification requirements are in conflict and where sizes of the same item run are shown to be different within the contract documents, the most stringent requirement shall be included in the Contract.  Systems and equipment called for in the specification or as shown on the drawings shall be provided as if it was required by both the drawings and specifications.  Prior to ordering or installation of any portion of work, which appears to be in conflict, such work shall be brought to Architect's attention for direction as to what is to be provided.
	M. It is the responsibility of this Contractor to coordinate the exact required location of floor outlets, floor ducts, floor stub-ups, etc. with Owner’s Authorized Representative and Designer (and receive their approval) prior to rough-in.  Locations indicated in Contract Documents are only approximate locations.
	N. The Contract Documents describe specific sizes of switches, breakers, fuses, Raceways, conductors, motor starters and other items of wiring equipment.  These sizes are based on specific items of power consuming equipment (heaters, lights, motors for fans, compressors, pumps, etc.).  Coordinate the requirements of each load with each load’s respective circuitry shown and with each load’s requirements as noted on its nameplate data and manufacturer’s published electrical criteria.  Adjust circuit breaker, fuse, Raceway, and conductor sizes to meet the actual requirements of the equipment being provided and installed and change from single point to multiple points of connection (or vice versa) to meet equipment requirements.  Changes shall be made at no additional cost to the Owner.
	O. Working Clearances: Minimum working clearances about electrical equipment shall be as referenced in the applicable edition NEC Article 110, and shall include equipment installed in ceiling spaces.

	1.11 DEMOLITION
	A. General: Relocate existing equipment and reroute existing raceways in areas being renovated as required to facilitate the installation of the new systems.  The Owner shall require continuous operation of the existing systems, while demolition, relocation work or new tie-ins are performed.
	B. Coordination: Prior to any deactivation, relocation or demolition work, arrange a conference with the Engineer and the Owner's representative in the field to inspect each of the items to be deactivated, removed or relocated.  Care shall be taken to protect equipment designated as being relocated and reused or equipment remaining in operation and integrated with the new systems.
	C. Provisions: Deactivation, relocation, and temporary tie-ins shall be provided by the Contractor.  Demolition, removal and the legal disposal of demolished materials shall be provided by the Contractor.
	D. Owner’s Salvage: The Owner reserves the right to inspect the material scheduled for removal and salvage any items he deems usable as spare parts.
	E. Phasing: The Contractor shall perform work in phases as directed by the Architect to suit the project progress schedule, as well as the completion date of the project.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Specified Method: Where several brand names, make or manufacturers are listed as acceptable each shall be regarded as equally acceptable, based on the design selection but each must meet all specification requirements.  Where a manufacturer's model number is listed, this model shall set the standard of quality and performance required.  Where no brand name is specified, the source and quality shall be subject to Engineer's review and acceptance.  Where manufacturers are listed, one of the listed manufacturers shall be submitted for acceptance.  No substitutions are permitted.
	B. Certification: When a product is specified to be in accordance with a trade association or government standard requested by the Engineer, Contractor shall provide a certificate that the product complies with the referenced standard.  Upon request of Engineer, Contractor shall submit supporting test data to substantiate compliance.
	C. Basis of Bid: Each bidder represents that his bid is based upon the manufacturer's, materials, and equipment described in the Contract Documents.
	D. Space Requirements: Equipment or optional equipment shall conform to established space requirements within the project.  Equipment which does not meet space requirements, shall be replaced at no additional expense to the Contract.  Modifications of related systems shall be made at no additional expense to the Contract.  Submit modifications to the Architect/Engineer for acceptance.

	2.2 SHOP DRAWINGS
	A. General: Shop drawings shall be submitted for every item listed within the Submittals section each individual specification section.  One copy shall be submitted to the engineer prior to ordering equipment.  Refer to Basis of approval paragraph.
	B. Responsibility: It is the Contractors responsibility to provide material in accordance with the plans and specifications.  Material not provided in accordance with the plans and specifications shall be removed and replaced at the Contractors expense.
	C. Official Record: The shop drawing submittal shall become the official record of the materials to be installed.  If materials are installed which do not correspond to the record submittal they shall be removed from the project without any additional cost or delays in construction completion.
	D. Information: The shop drawing record submittal shall include the following information to the extent applicable to the particular item;
	E. Preparation: Prior to submittal, shop drawings shall be checked for accuracy and contract requirements.  Shop drawings shall bear the date checked and shall be accompanied by a statement that the shop drawings have been examined for conformity to Specifications and Drawings.  This statement shall also list discrepancies with the Specifications and Drawings.  Shop drawings not so checked and noted shall be returned to Contractor unreviewed.
	F. Basis of Review: Approval is only for general conformance with the design concept of the project and general compliance with the information given in the contract documents.  Contractor is responsible for quantities, dimensions, fabrication processes, and construction techniques.
	G. Responsibility: The responsibility that dimensions are confirmed and correlated with proper coordination of other trades shall be included as part of the Contract Documents.  The responsibility and the necessity of providing materials and workmanship required by the Specifications and Drawings which may not be indicated on the shop drawings shall be included as part of the Contract Documents.  The Contractor is responsible for any delays in job progress occurring directly or indirectly from late submissions or re-submissions of shop drawings, product data, or samples.
	H. Ordering Equipment: No material shall be ordered or shop work started until the Engineer has officially received the shop drawings record submittal and has formally released the Contractor for submittal requirements.
	I. Brochure Requirements: Submit Technical Information Brochures at the start of construction or no later than 30 days after Award of the Contract.  Each brochure shall consist of an adequately sized, hardcover, 3-ring binder for 8-1/2" X 11" sheets.  Provide correct designation on outside cover and on end of brochure.  When one binder is not enough to adequately catalog all data, an additional binder shall be submitted.
	J. Brochure Contents: First sheet in the brochure shall be a photocopy of the Electrical Index pages in these specifications.  Second sheet shall be a list of Project Addresses for this project.  Third sheet shall list Project Information.  Provide reinforced separation sheets tabbed with the appropriate specification reference number and typed index for each section in the Electrical Schedule.  Technical Information consisting of marked catalog sheets or shop drawings shall be inserted in the brochure in proper order on all items specified and shown on drawings.  At the end of the brochure, provide and insert a copy of the specifications for this Division and all addenda applicable to this Division.
	K. Contractor's Review: Review the brochures before submitting to the Engineer.  No request for payment shall be considered until the brochure has been reviewed, stamped and submitted for review.
	L. Title Drawings: Title drawings to include identification of project and names of Architect-Engineer, Engineer, Contractors, and/or supplier, data, number sequentially and indicate in general:
	M. Technical Data: Submit technical data verifying that the item submitted complies with the requirements of the specifications.  Technical data shall include manufacturer's name and model number, dimensions, weights, electrical characteristics, and clearances required.  Indicate optional equipment and changes from the standard item as called for in the specifications.  Provide drawings, or diagrams, dimensioned and in correct scale, covering equipment, showing arrangement of components and overall coordination.
	N. Same Manufacturer: In general, relays, contactors, starters, motor control centers, switchboards, panelboards, dry type transformers, disconnect switches, circuit breakers, manual motor starter switches, etc., shall be supplied and manufactured by the same manufacturer.  This requirement shall apply to same type of electrical components specified in other Divisions.

	2.3 EQUIPMENT, MATERIALS, AND SUPPORTS
	A. General: Each item of equipment or material shall be manufactured by a company regularly engaged in the manufacturer of the type and size of equipment, shall be suitable for the environment in which it is to be installed, shall be approved for its purpose, environment, and application, and shall bear the UL label.
	B. Installation Requirements: Each item of equipment or material shall be installed in accordance with instructions and recommendations of the manufacturer, however, the methods shall not be less stringent than specified herein.
	C. Required Accessories: Provide all devices and materials, such as expansion bolts, foundation bolts, screws, channels, angles, and other attaching means, required to fasten enclosures, raceways, and other electrical equipment and materials to be mounted on structures which are existing or new.
	D. Protection: Electrical equipment shall at all times during construction be adequately protected against mechanical injury or damage by the elements.  Equipment shall be stored in dry permanent shelters.  If apparatus has been damaged, such damage shall be repaired at no additional cost or time extension to the Contract.  If apparatus has been subject to possible injury, it shall be thoroughly cleaned, dried out and put through tests as directed by the Manufacturer and Engineer, or shall be replaced, if directed by the Engineer, at no additional cost to the Contract.

	2.4 IDENTIFICATION OF EQUIPMENT
	A. General: Electrical items shall be identified as specified in the Contract Documents.  Such identification shall be in addition to the manufacturer's nameplates and shall serve to identify the item's function and the equipment or system, which it serves or controls.  Refer to Identification Section of the specifications for additional information.

	2.5 CONCRETE PADS
	A. General: Provide reinforced concrete pads for floor mounted electrical equipment.  Unless otherwise noted, pads shall be nominal four (4) inches high and shall exceed dimensions of equipment being set on them, including future sections, by six (6) inches on all sides, except when equipment is flush against a wall, then the side or sides against the wall shall be flush with the equipment.  Chamfer top edges 1/2".  Trowel surfaces smooth.  Reinforce pads with #5 reinforcing bars at 24" centers each way, unless specifically detailed on drawings.

	2.6 SURFACE MOUNTED EQUIPMENT
	A. General: Surface mounted fixtures, outlets, cabinets, panels, etc. shall have a factory-applied finish or shall be painted as accepted by Engineer.  Raceways and fittings, where allowed to be installed surface mounted, shall be painted to match the finish on which it was installed.  Paint shall be in accordance with other applicable sections of these specifications.

	2.7 CUTTING AND PATCHING
	A. Core Drilling: The Contractor shall be responsible for core drilling as required for work under this section, but in no case shall the Contractor cut into or weld onto any structural element of the project without the written approval of the Architect.
	B. Cutting and Patching: Cutting, rough patching and finish patching shall be provided as specified in the contract documents.  Cutting and patching shall be performed in a neat and workmanlike manner.  Upon completion, the patched area shall match adjacent surfaces.
	C. Openings and Sleeves: Locate openings required for work performed under this section.  Provide sleeves, guards or other accepted methods to allow passage of items installed under this section.
	D. Roof Penetration: Provide roofer with pitch pans, fittings, etc., required for electrical items which penetrate the roof.  Roof penetrations are to be waterproofed in such a manner that roofing guarantees are fully in force.  Roof penetrations shall be coordinated with other Trades to ensure that roof warranty is not invalidated.

	2.8 OPERATING AND MAINTENANCE INSTRUCTIONS
	A. General: Thoroughly instruct the Owner’s Representative, to the complete satisfaction of the Engineer, in the proper operation of all systems and equipment provided.  The Contractor shall make all arrangements, via the Engineer, as to whom the instructions are to be given in the operation of the systems and the period of time in which they are to be given.  The Engineer shall be completely satisfied that the Owner’s Representative has been thoroughly and completely instructed in the proper operation of all systems and equipment before final payment is made.  If the Engineer determines that complete and thorough instructions have not been given by the Contractor to the Owner's Representative, then the Contractor shall be directed by the Engineer to provide whatever instructions are necessary until the intent of this paragraph of the Specification has been complied with.
	B. Submittals: Submit to the Engineer for approval five (5) typed sets, bound neatly in loose-leaf binders, of instructions for the installation, operation, care and maintenance of equipment and systems, including instructions for the ordering and stocking of spare parts for equipment installed under this contract.  The lists shall include part number and suggested suppliers.  Each set shall also include an itemized list of component parts that should be kept on hand and where such parts can be purchased.
	C. Information Requirements: Information shall indicate possible problems with equipment and suggested corrective action.  The manuals shall be indexed for each type of equipment.  Each section shall be clearly divided from the other sections.  A sub index for each section shall also be provided.
	D. Instructions: The instructions shall contain information deemed necessary by the Architect and include but not limited to the following:

	2.9 TEMPORARY LIGHT AND POWER
	A. Capacity: Temporary light and power shall be provided constantly during the project dependent upon Owner's safety requirements.
	B. Lighting: Temporary light shall be based on one 200 watt lamp covering each 1,000 square foot of floor area in the building.  Each room 100 square foot and over shall have a minimum of one 100-watt lamp with guards.  Provide power for motors up to 3/4 horsepower only.  Provisions are to be made for electric welders, if required.
	C. Outlets: Provide outlets located at convenient points so that extension cords of not over fifty (50) feet will reach work requiring artificial light or power.
	D. Other Connections: Contractors of other trades shall furnish their own cords and sockets, as may be required for their work and shall also pay for cost of temporary wiring of construction offices and shanties used by them.
	E. New Fixtures: Permanently installed lighting fixtures may be used for temporary lighting at the Contractor's option with the provision that cool white lamps for fluorescent, clear lamps for incandescent and marked temporary for other types shall be installed.  At job completion, lamps shall be replaced with permanent lamps specified.
	F. Wiring: Temporary electrical work shall be furnished and installed in conformity with the National Electrical Code and in accordance with the requirements of the local ordinances and shall be maintained in a workmanlike manner throughout their entire construction period and shall be removed after installation of the permanent electrical systems.  Extension cords shall be GFCI protected or shall be fed from GFCI circuit breakers.
	G. Measure of Payment: This scope of work is included in the overall project total. However, if at the discretion of the COUNTY it is not needed, a change order will be issued to deduct this line-item from the total project cost.

	2.10 EXISTING CONDITIONS
	A. Support: Existing Raceway and cables within the area of renovation shall be provided with proper supports as specified for new work in other sections of this specification.
	B. Installation: Existing electrical which is designated for reworking or requires relocation, repair or adjustment shall conform to applicable codes and shall be treated as new work complying to all sections of this specification.
	C. Violations: Where existing conditions are discovered which are not in compliance with the codes and standards, the Contractor shall submit proper documentation to the Architect for clarification and corrective work direction.  Existing conditions shall not remain which will create a disapproval of the renovated area.
	D. Patching: Existing Raceway and cable penetrations shall be properly fire treated per code and specification requirements.  The Contractor shall thoroughly inspect existing locations and include the cost of patching and repair in his proposed construction cost.


	PART 3 -  EXECUTION
	3.1 WORKMANSHIP
	A. General: The installation of materials and equipment shall be performed in a neat, workmanlike and timely manner by an adequate number of craftsmen knowledgeable of the requirements of the Contract Documents.  They shall be skilled in the methods and craftsmanship needed to produce a quality level of workmanship.  Personnel who install materials and equipment shall be qualified by training and experience to perform their assigned tasks.
	B. Acceptable Workmanship: Acceptable workmanship is characterized by first-quality appearance and function, conforming to applicable standards of building system construction, and exhibiting a high degree of quality and proficiency which is judged by the Engineer as equivalent or better than that ordinarily produced by qualified industry tradesmen.
	C. Performance: Personnel shall not be used in the performance of the installation of material and equipment who, in the opinion of the Engineer, are deemed to be careless or unqualified to perform the assigned tasks.  Material and equipment installations not in compliance with the Contract Documents, or installed with substandard workmanship and not acceptable to the Engineer, shall be removed and reinstalled by qualified craftsmen, at no change in the contract price.

	3.2 PROTECTION AND CLEAN UP
	A. Protection and Restoration: Suitably protect equipment provided under this Division during construction.  Restore damaged surfaces and items to "like new" condition before a request for substantial completion inspection.
	B. Handling: Materials shall be properly protected and Raceway openings shall be temporarily closed by the Contractor to prevent obstruction and damage.  Post notice prohibiting the use of systems provided under this Contract, prior to completion of work and acceptance of systems by the Owner's representative.  The Contractor shall take precautions to protect his materials from damage and theft.
	C. Safeguards: The Contractor shall furnish, place and maintain proper safety guards for the prevention of accidents that might be caused by the workmanship, materials, equipment or systems provided under this contract.
	D. Cleanup: Keep the job site free from debris and rubbish.  Remove debris and rubbish from the site and leave premises in clean condition on a daily basis.

	3.3 SYSTEMS GUARANTEE
	A. General: Provide a one-year guarantee unless other special warranties are indicated in other sections of this specification.  This guarantee shall be by the Contractor to the Owner for any defective workmanship or material, which has been provided under this Contract at no cost to the Owner for a period of one year from the date of substantial completion of the System.  The guarantee shall include lamps, for ninety days after date of Substantial Completion of the System.  Explain the provisions of guarantee to the Owner at the "Demonstration of Completed System".

	3.4 FINAL OBSERVATION
	A. General: Work shall be completed, and forms and other information shall be submitted for acceptance one week prior to the request for final observation of the installation.

	3.5 SPECIAL CONSIDERATIONS
	A. Comply with special requirements imposed at site by Owner.  This may include badging of employees, prohibition of smoking, special working hours, or special working conditions.



	262200 - LOW-VOLTAGE TRANSFORMERS_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following types of dry-type transformers rated 600 V and less, with capacities up to 1000 kVA:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Shop Drawings:  Indicate dimensions and weights.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control test reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 GENERAL TRANSFORMER REQUIREMENTS
	A. Description:  Factory-assembled and -tested, air-cooled units for 60-Hz service.
	B. Cores:  Grain-oriented, non-aging silicon steel.
	C. Coils:  Continuous windings without splices except for taps.

	2.3 DISTRIBUTION TRANSFORMERS
	A. Comply with NEMA ST 20, and list and label as complying with UL 1561.
	B. Cores:  One leg per phase.
	C. Enclosure:  Ventilated or Totally enclosed, non-ventilated, NEMA 250, Type 2.
	D. Enclosure:  Ventilated or Totally enclosed, non-ventilated, NEMA 250, Type 3R.
	E. Transformer Enclosure Finish:  Comply with NEMA 250.
	F. Taps for Transformers Smaller Than 3 kVA:  None.
	G. Taps for Transformers 7.5 to 24 kVA:  One 5 percent tap above and one 5 percent tap below normal full capacity.
	H. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and two 2.5 percent taps below normal full capacity.
	I. Insulation Class:  220 deg C, UL-component-recognized insulation system with a maximum of 115 deg C rise above 40 deg C ambient temperature.
	J. Energy Efficiency for Transformers Rated 15 kVA and Larger:
	K. K-Factor Rating:  Transformers indicated to be K-factor rated shall comply with UL 1561 requirements for nonsinusoidal load current-handling capability to the degree defined by designated K-factor.
	L. Electrostatic Shielding:  Each winding shall have an independent, single, full-width copper electrostatic shield arranged to minimize interwinding capacitance.
	M. Wall Brackets:  Manufacturer's standard brackets.

	2.4 TRANSFORMERS FOR IT ROOM PANELS
	A. IT room nonlinear panels shall be fed by K-13 rated step-down transformer.

	2.5 IDENTIFICATION DEVICES
	A. Nameplates:  Engraved, laminated-plastic or metal nameplate.  Nameplates are specified in Division 26 Section "Identification for Electrical Systems."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install wall-mounting transformers level and plumb with wall brackets fabricated by transformer manufacturer.
	B. Construct concrete bases and anchor floor-mounting transformers according to manufacturer's written instructions and requirements in Division 26 Section "Hangers and Supports for Electrical Systems."

	3.2 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:

	3.3 ADJUSTING
	A. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.  Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower than nameplate voltage minus 3 percent at maximum load conditions.  Submit recording and tap settings as test results.
	B. Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus or minus 5 percent, at secondary terminals.
	C. Output Settings Report:  Prepare a written report recording output voltages and tap settings.



	262413 - SWITCHBOARDS_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For each switchboard and related equipment.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NEMA PB 2.
	C. Comply with NFPA 70.
	D. Comply with UL 891.

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Front-Connected, Front-Accessible Switchboards:
	C. Nominal System Voltage:  As indicated on drawings.
	D. Main-Bus Continuous:  Amp rating as indicated on drawings.
	E. Enclosure:  Steel, NEMA 250, Type 1 interior or Type 3R exterior.
	F. Cubical Space Heaters:  Factory-installed electric space heaters of sufficient wattage in each vertical section to maintain enclosure temperature above expected dew point.
	G. Space-Heater Control:  Thermostats to maintain temperature of each section.
	H. Space-Heater Power Source:  120-V external branch circuit.
	I. Utility Metering Compartment:  Fabricated, barrier compartment and section complying with utility company's requirements.  If separate vertical section is required for utility metering, match and align with basic switchboard.  Provide service entrance label and necessary applicable service entrance features.
	J. Bus Transition and Incoming Pull Sections:  Matched and aligned with basic switchboard.
	K. Hinged Front Panels:  Allow access to circuit breaker, metering, accessory, and blank compartments.
	L. Pull Box on Top of Switchboard:
	M. Phase and Neutral Buses and Connections:  Three phase, four wire unless otherwise indicated.  Tin-plated, high-strength, electrical-grade aluminum alloy with tin-plated aluminum circuit-breaker line connections.
	N. Future Devices:  Equip compartments with mounting brackets, supports, bus connections, and appurtenances at full rating of circuit-breaker compartment.

	2.2 TRANSIENT VOLTAGE SUPPRESSION DEVICES
	A. Surge Protection Device Description:  IEEE C62.41-compliant, externally mounted, solid-state, parallel-connected, with sine-wave tracking suppression and filtering modules, UL 1449, second edition, short-circuit current rating matching or exceeding the switchboard short-circuit rating, and with the following features and accessories:
	B. Peak Single-Impulse Surge Current Rating:  120 kA per mode/240 kA per phase minimum.
	C. Withstand Capabilities:  5000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges with less than 5 percent change in clamping voltage.
	D. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277V or 208Y/120V, three-phase, four-wire circuits shall be as follows:

	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	B. Insulated-Case Circuit Breaker (ICCB):  100 percent rated, sealed, insulated-case power circuit breaker with interrupting capacity rating to meet available fault current.
	C. Bolted-Pressure Contact Switch:  Operating mechanism uses rotary-mechanical-bolting action to produce and maintain high clamping pressure on the switch blade after it engages the stationary contacts.
	D. High-Pressure, Butt-Type Contact Switch:  Operating mechanism uses butt-type contacts and a spring-charged mechanism to produce and maintain high-pressure contact when switch is closed.
	E. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	F. Fuses are specified in Division 26 Section "Fuses."

	2.4 INSTRUMENTATION
	A. Instrument Transformers:  IEEE C57.13, NEMA EI 21.1, and the following:
	B. Multifunction Digital-Metering Monitor:  Microprocessor-based unit suitable for three- or four-wire systems and with the following features:

	2.5 CONTROL POWER
	A. Control Circuits:  120-V ac, supplied through secondary disconnecting devices from control-power transformer.
	B. Electrically Interlocked Main and Tie Circuit Breakers:  Two control-power transformers in separate compartments, with interlocking relays, connected to the primary side of each control-power transformer at the line side of the associated main circuit breaker.  120-V secondaries connected through automatic transfer relays to ensure a fail-safe automatic transfer scheme.
	C. Control-Power Fuses:  Primary and secondary fuses for current-limiting and overload protection of transformer and fuses for protection of control circuits.
	D. Control Wiring:  Factory installed, with bundling, lacing, and protection included.  Provide flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and for conductors for interconnections between shipping units.

	2.6 ACCESSORY COMPONENTS AND FEATURES
	A. Portable Test Set:  For testing functions of solid-state trip devices without removing from switchboard.  Include relay and meter test plugs suitable for testing switchboard meters and switchboard class relays.
	B. Spare-Fuse Cabinet:  Suitably identified, wall-mounted, lockable, compartmented steel box or cabinet.  Arrange for wall mounting.

	2.7 IDENTIFICATION
	A. Service Equipment Label:  NRTL labeled for use as service equipment for switchboards with one or more service disconnecting and overcurrent protective devices.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Receive, inspect, handle, store and install switchboards and accessories according to NEMA PB 2.1.
	B. Equipment Mounting:  Install switchboards on concrete base, 4-inch nominal thickness.  Comply with requirements for concrete base specified in Division 03.
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from switchboard units and components.
	D. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	E. Install filler plates in unused spaces of panel-mounted sections.
	F. Install overcurrent protective devices, transient voltage suppression devices, and instrumentation.
	G. Install spare-fuse cabinet.
	H. Comply with NECA 1.
	I. Comply with requirements for terminating feeder bus specified in Division 26 Section "Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings, and specialties.
	J. Comply with requirements for terminating cable trays specified in Division 26 Section "Cable Trays for Electrical Systems." Drawings indicate general arrangement of cable trays, fittings, and specialties.

	3.2 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	B. Switchboard Nameplates:  Label each switchboard compartment with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	C. Device Nameplates:  Label each disconnecting and overcurrent protective device and each meter and control device mounted in compartment doors with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	B. Tests and Inspections:
	C. Switchboard will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports, including a certified report that identifies switchboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.



	264313 - TRANSIENT-VOLTAGE SUPPRESSION FOR LOW-VOLTAGE ELECT_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and control equipment.
	B. Provide TVSS on both normal and emergency main service entrance.
	C. Provide TVSS on all distribution and branch circuit panelboards that feed computer and/or electronic lighting loads.

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating weights, electrical characteristics, furnished specialties, and accessories.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.
	B. Warranties:  Sample of special warranties.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a testing agency, and marked for intended location and application.
	B. Comply with IEEE C62.41.2 and test devices according to IEEE C62.45.
	C. Comply with NEMA LS 1.
	D. Comply with UL 1283 and UL 1449.
	E. Comply with NFPA 70.

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of surge suppressors that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 SERVICE ENTRANCE SUPPRESSORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Surge Protection Devices:
	C. Peak Single-Impulse Surge Current Rating:  320 kA per mode/640 kA; 240 kA per mode/480 kA or 160 kA per mode/320 kA per phase.
	D. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE C62.41.2
	E. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V; 208Y/120 V and 600Y/347 V, 3-phase, 4-wire circuits shall be as follows:
	F. Protection modes and UL 1449 SVR for 240/120 V, single-phase, 3-wire circuits shall be as follows:
	G. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall be as follows:
	H. Protection modes and UL 1449 SVR for 240 V, 480 V, or 600 V, 3-phase, 3-wire, delta circuits shall be as follows:

	2.2 PANELBOARD SUPPRESSORS
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Surge Protection Devices:
	C. Peak Single-Impulse Surge Current Rating:  160 kA per mode/320 kA; 120 kA per mode/240 kA or 80 kA per mode/160 kA per phase.
	D. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE C62.41.2:
	E. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277 V; 208Y/120 V and 600Y/347 V, 3-phase, 4-wire circuits shall be as follows:
	F. Protection modes and UL 1449 SVR for 240/120-V, single-phase, 3-wire circuits shall be as follows:
	G. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire circuits with high leg shall be as follows:
	H. Protection modes and UL 1449 SVR for 240 V, 480 V, or 600 V, 3-phase, 3-wire, delta circuits shall be as follows:

	2.3 ENCLOSURES
	A. Indoor Enclosures:  NEMA 250 Type 1 or Type 12.
	B. Outdoor Enclosures:  NEMA 250 Type 3R; Type 4 or Type 4X.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install TVSS devices at service entrance on load side, with ground lead bonded to service entrance ground.
	B. Install TVSS devices for panelboards and auxiliary panels with conductors or buses between suppressor and points of attachment as short and straight as possible.  Do not exceed manufacturer's recommended lead length.  Do not bond neutral and ground.

	3.2 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. TVSS device will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.3 STARTUP SERVICE
	A. Do not energize or connect service entrance equipment or panelboards to their sources until TVSS devices are installed and connected.
	B. Do not perform insulation resistance tests of the distribution wiring equipment with the TVSS installed.  Disconnect before conducting insulation resistance tests, and reconnect immediately after the testing is over.

	3.4 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to maintain TVSS devices.




