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SECTION 260010 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 GENERAL

A.

Basic Requirements: The Drawings and general provisions of the Contract, including
General and Supplementary Conditions of standard industry practices, apply to work of
this section.

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.

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.

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.

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.
Provide 120V and low voltage surge protection equipment in accordance with Section
264313 at equipment as required. 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.

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

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.

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.

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.

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.

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 provide two (2) sets of black or blue line on white
drawings to 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.
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Recording: Record information concurrent with construction progress. Make entries
within 24 hours upon receipt of information. The "As-Built" drawings shall accurately
reflect installed electrical work specified or shown on the Contract Documents.

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.

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/C
AC
ABV CLG
ADA
AF
AFF
AFG
AHU
AIC
AL
AMP
ANSI
ASA
AT
AUX
AWG
BC
BIL
BMS
BRKR or BKR
CAB
C

CB
CBM
CCTV
CKT
CLG
CcoO
COAX
COND
CONN
CPU
CRT
CT
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A. Abbreviations: The following abbreviations or initials may be used:

Air Conditioning

Alternating Current

Above Ceiling

Americans with Disabilities Act
Ampere Frame

Above Finished Floor

Above Finished Grade

Air Handler Unit

Amps Interrupting Capacity
Aluminum

Ampere

American National Standards Institute
American Standards Association
Ampere Trip

Auxiliary

American Wire Gauge

Bare Copper

Basic Impulse Level

Building Management System
Breaker

Cabinet

Conduit or Raceway

Circuit Breaker

Certified Ballast Manufacturers
Closed Circuit Television
Circuit

Ceiling

Conduit or Raceway Only
Coaxial Cable

Conductor

Connection

Central Processing Unit
Cathode Ray Terminal (Video display terminal)
Current Transformer
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CU
Cw
DC
DDC
DEG
DISC
DO
DN
DPST
EMT
EO
EOL
EWC
FAAP
FACP
FCU
FLA
FM
GF
GFCI
GND
HOA
HORIZ
HP

IC
IEEE
IES
IMC
IN

IT
IPCEA
JB
KCMIL
KV
KVA
KW
LBS
LED
LT
LTD
LTT
LTG
MAX
MCB
MCP
MIC
MIN
MLO
MTD
MTG
MUX

Melvin Morgan CC
Generator Replacement

Copper

Cold Water

Direct Current

Direct Digital Control

Degree

Disconnect

Draw Out

Down

Double Pole Single Throw

Electrical Metallic Tubing

Electrically Operated

End of Line Resistor

Electric Water Cooler

Fire Alarm Annunciator Panel

Fire Alarm Control Panel

Fan Coil Unit

Full Load Amperes

Factory Mutual

Ground Fault

Ground Fault Circuits Interrupter

Ground

Hand-Off-Automatic

Horizontal

Horsepower

Intercom

Institute of Electrical and Electronic Engineers

[luminating Engineering Society

Intermediate Metallic Raceway

Inches

Instantaneous Trip

Insulated Power Cable Engineers Association

Junction Box

Thousand Circular Mills

Kilovolt

Kilo-Volt-Amps

Kilowatts

Pounds

Light Emitting Diode

Light

Long Time Delay

Long Time Trip

Lighting

Maximum

Main Circuit Breaker

Motor Circuit Protector

Microphone

Minimum

Main Lugs Only

Mounted

Mounting

Multiplex (Transponder) Panel
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MVA

NC
NEC
NECA
NEMA
NFPA
NIC
NF

NL
NO

#

0

OL
OSHA
P

PB
PIV
PNL
PR
PWR
PF

PRI
PT
PVC
REF
RGC or GRC
RMS
RPM
RECPT
SCA
SD
SEC
S/N
SPKR
SPST
SST
ST
STD
SW
SWGR
SWBD
TEL
TTB
TTC
TVEC
TYP
UL
UON
A%
VFD
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Mega Volt Amps

Neutral

Normally Closed

National Electrical Code
National Electrical Contractors Association
National Electrical Manufacturers Association
National Fire Protection Association
Not in Contract

Non Fused

Non Linear

Number or Normally Open
Number

Phase

Overload

Occupational Safety and Health Administration
Pole

Pullbox

Post Indicator Valve

Panel

Pair

Power

Power Factor

Primary

Potential Transformer
Polyvinylchloride
Refrigerator

Rigid Galvanized Raceway
Root-Mean-Square
Revolutions Per Minute
Receptacle

Short Circuit Amps

Smoke Detector

Secondary

Solid Neutral

Speaker

Single Pole Single Throw
Solid State Trip

Short Time Trip

Short Time Delay

Switch

Switchgear

Switchboard

Telephone

Telephone Terminal Board
Telephone Terminal Cabinet
Television Equipment Cabinet
Typical

Underwriters Laboratories
Unless Otherwise Noted

Volt
Variable Frequency Drive
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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 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 are furnished as the
minimum latest requirements.

1. State of Florida.
2. City of Fort Myers.

E. Utility Company: Comply with latest utility company regulations.
F. Building Code: Florida Building Code 2023.

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
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NFPA-780 Installation of Lightning Protection Systems

1.8 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.

1.9 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.

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.  Signage

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.

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.

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

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.

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.
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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 Engineer'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.
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1.10

COORDINATION STUDY

Specified Manufacturers: Coordination and short circuit study shall be submitted for all
switchgear, panelboard and circuit breakers prior to approval of shop drawings. Any
discrepancies or conflicts in specified equipment shall be corrected prior to final
approval. Refer to spec section 260020 for study requirements.

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.

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.

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

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 Engineer/Engineer for acceptance.

2.2 SHOP DRAWINGS

A.

D.

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.

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.

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.

Information: The shop drawing record submittal shall include the following information
to the extent applicable to the particular item;
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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. Coordination Study: Submit for review prior to final approval of switchgear and
panelboard shop drawings.

F. 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.

G. 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.

H. 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.

I.  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.

J. 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.
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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.

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.

Title Drawings: Title drawings to include identification of project and names of
Engineer-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.

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.

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.
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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.

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.

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 Engineer.

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
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and workmanlike manner. Upon completion, the patched area shall match adjacent
surfaces.

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.

Roof Penetration: Provide 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 SLEEVES AND FORMS FOR OPENINGS

A.

Sleeves: Provide sleeves for Raceways penetrating floors, walls, partitions, etc. Locate
necessary slots for electrical work and form before concrete is poured. Watertight
sleeves shall be line seal type WS. Fire rated partition sleeves shall be mild steel.
Sleeves shall be Schedule 40 PVC or galvanized rigid steel unless specifically noted
otherwise. Size shall be one standard diameter larger than pipe being installed or of a
larger diameter to below 1/4" minimum clearance.

Forms: Provide boxed out forms for Raceway penetrations only where allowed by the
Engineer. Fill opening after Raceway installation, with equivalent material.

2.9 OPERATING AND MAINTENANCE INSTRUCTIONS

A.

General: Thoroughly instruct the Owner’s Representative, to the complete satisfaction of
the Engineer and 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.

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.

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

1.

2.10  SERVICE

Introduction:

a.  Explanation of Manual and its use.

b.  Summary description of the Electrical Systems.

c.  Purpose of systems.

System:

a.  Detailed description of all systems.

b.  Illustrations, schematics, block diagrams, catalog cuts and other exhibits.
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.

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.

Manufacturer's Literature:

a.  Complete listing for all parts.

b.  Names, addresses and telephone numbers.

c.  Care and operation.

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.

A. Company: The utility company serving this project is Florida Power and Light which will
be referred to as the Utility Company herein.

B. Coordinate any required outages with the owner and FPL, in advance.

2.11 TEMPORARY LIGHT AND POWER

A. Capacity: Provide capacity from existing building. Make arrangements with the Owner
for temporary service and pay all related expenses. Temporary light and power shall be
provided constantly during the project dependent upon Owner's safety requirements.
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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.

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.

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.

New Fixtures: Permanently installed lighting fixtures may be used for temporary lighting.
At job completion, lamps shall be replaced with permanent lamps specified.

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.

Payment: The Contractor will pay for the cost of energy consumed by all trades. Any
temporary wiring of a special nature for light and power required other than mentioned
above shall be paid for by the Contractor using same.

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.

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.

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
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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.

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.

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.

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. 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 260020 - ACCEPTANCE TESTS AND PERFORMANCE VERIFICATION

PART 1 - GENERAL
1.1 GENERAL SCOPE

A. The contractor shall engage the services of a recognized independent electrical testing firm to
perform short circuit, arc flash and coordination studies as herein specified.

B. The Contractor shall engage the services of a recognized corporately and financially
independent testing firm for the purpose of performing inspections and tests on all new

electrical equipment supplied in this contract.

C. The testing firm shall provide all material, equipment, labor and technical supervision to
perform such tests and inspections.

D. Itisthe purpose of these tests to assure that all tested electrical equipment, is operational and
within industry and manufacturer's tolerances and is installed in accordance with design
specifications.

E. The tests and inspections shall determine suitability for energization.

F. An itemized description of equipment to be inspected and tested is as follows:

1. All switchgear/switchboard assemblies.

2. All grounding /ground-fault systems.

3. All motor controls.

4. Transfer Switches.

5. Uninterruptible power supply and power distribution units.

6. All protective relays.

7. All feeder cables #4 AWG and larger as indicated.

8. All circuit breakers 100 ampere and above as indicated.

9. All dry type transformers 45 KVA and above as indicated.

10. Surge protection devices.

11. The testing report shall be submitted on 8.5" X 11" paper bound with all field test data
in appendix form. The report shall be signed and sealed by a registered professional
engineer licensed in the State of Florida.

1.2 APPLICABLE CODES, STANDARDS, AND REFERENCES
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A. All inspections and test shall be in accordance with the following codes and standards except as
provided otherwise herein:

American Society for Testing and Materials - ASTM

InterNational Electrical Testing Association - NETA Acceptance Testing Specifications - ATS
American National Standards Institute - ANSI C2: National Electrical Safety Code.
Insulated Cable Engineers Association - ICEA

Association of Edison Illuminating Companies - AEIC

Occupational Safety and Health Administration - OSHA

National Fire Protection Association - NFPA

Nk

a.  ANSI/NFPA 70B: Electrical Equipment Maintenance
b.  NFPA 70E: Electrical Safety Requirements for Employee Workplaces
8.  Florida Department of Environmental Protection - FDEP

1.3 QUALIFICATIONS OF TESTING FIRM
A. The testing firm shall be an independent testing organization which can function as an unbiased
testing authority, professionally independent of the manufacturers, supplier, and installers of

equipment or systems evaluated by the testing firm.

B. The testing firm shall be regularly engaged in the testing of electrical equipment devices,
installations, and systems.

C. The testing firm shall meet OSHA criteria for accreditation of testing laboratories, Title 29, Part
1907, or be a Full Member company of the InterNational Electrical Testing Association.

D. Thelead, on-site, technical person shall be currently certified by the InterNational Electrical Testing
Association (NETA) or National Institute for Certification in Engineering Technologies (NICET) in

electrical power distribution system testing.

E. The testing firm shall utilize engineers and technicians who are regularly employed by the firm for
testing services.

F.  The testing firm shall submit proof of the above qualifications.

G. The terms used herein, such as test agency, test contractor, testing laboratory, or contractor test
company, shall be construed to mean the testing firm.

1.4 DIVISION OF RESPONSIBILITY
A. The electrical sub-contractor shall perform routine insulation-resistance, continuity, and rotation test
for all distribution and utilization equipment prior to and in addition to tests performed by the testing
firm specified herein.

B. Safety and Precautions

1. All test shall be performed with apparatus de-energized. Exceptions must be thoroughly
reviewed to identify safety hazards and devise adequate safeguards.

1.5 GENERAL
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A. Suitability of Test Equipment
1. All test equipment shall be in good mechanical and electrical condition.

2. Digital multimeters used shall be RMS sensing when the variable being measured contains
harmonics or dc offset or any deviation from a pure sine wave.

3. Accuracy of metering in test equipment shall be appropriate for the test being performed but
not in excess of 2 percent of the scale used.

B. Test Instrument Calibration

1. The testing firm shall have a calibrating program which assures that all applicable test
instruments are maintained within rated accuracy.

2. The accuracy shall be directly traceable to the National Institute of Standards and Technology.
3. Field Instruments shall be calibrated at 6 month intervals.
4. Dated calibration labels shall be visible on all test equipment.
C. Test Report
1. The test report shall include the following:
Summary of project
Listing of equipment tested

Test results
Arc flash warning labels

a0 o

2. Furnish copies of the complete report to the engineer as directed.
1.6 SHORT-CIRCUIT ANALYSIS, ARC FLASH STUDY AND COORDINATION STUDY
A. Scope of Services

1. Provide a current and complete short-circuit study, equipment interrupting or withstand
evaluation, evaluation to determine potential electric arc flash hazard, and a protective device
coordination study for the electrical distribution system.

2. The studies shall include all portions of the electrical distribution system from the normal and
emergency sources of power throughout the low-voltage distribution system. Normal system
operating method, alternate operation, and operations which could result in maximum fault
conditions shall be thoroughly covered in the study.

B. Submittals

1. The studies shall be submitted to the project electrical engineer prior to granting final approval
of the distribution equipment shop drawings and/or prior to release of equipment for

manufacture.
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C. Short Circuit Study
1. The study shall be in accordance with applicable ANSI and IEEE Standards.

2. The study input shall include the utility company's short circuit single and three phase
contribution, with the X/R ratio, the resistance and reactance components of each branch
impedance, motor contributions, base quantities selected, and all other applicable circuit
parameters.

3. Short circuit momentary duties and interrupting duties shall be calculated on the basis of
maximum available fault current at each switchgear bus, switchboard, motor controls,
distribution panelboard, pertinent branch circuit panelboards, and other significant locations
through the system.

D. Equipment Evaluation Study

1. An equipment evaluation study shall be performed to determine the adequacy of circuit
breakers, controllers, surge arresters, busways, switches, and fuses by tabulating and
comparing the short circuit ratings of these devices with the available fault currents. Any
problem areas or inadequacies in the equipment shall be documented in the report. The testing
company shall coordinate with the supplier of the new switchgear to assure all specifications of
the new equipment meet or exceed the ratings required by the study at no additional cost to the
owner.

E. Arc Flash Protection Study

1. An arc flash protection study shall be performed to select and provide markings to warn
qualified person of potential electric arc flash hazards, per NEC 110.16

2. The study shall include all electrical equipment, including but not limited to switchgear,
switchboards, distribution panels, branch circuit panelboards, enclosed disconnects, motor
controllers.

3. The study results shall be utilized to create warning labels for all equipment.

F. Protective Device Coordination Study

3. A protective device coordination study shall be performed to select or to check the selections
of power fuse ratings, protective relay characteristics and settings, ratios and characteristics of
associated voltage and current transformers, and low-voltage breaker trip characteristics and
settings.

4. The coordination study shall include all voltage classes of equipment from the utility's
incoming line protective device down to and including each motor controller and/or
panelboard. The phase and ground overcurrent protection shall be included, as well as settings
for all other adjustable protective devices.

5.  The time current characteristics of the specified protective devices shall be plotted on
appropriate log-log paper. The plots shall include complete titles, representative one-line
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diagram and legends, associated power company's relays or fuse characteristics, significant
motor starting characteristics, complete parameters of transformers, complete operating bands
of low voltage circuit breaker trip curves, and fuse curves. The coordination plots shall
indicate the types of protective devices selected, proposed relay taps, time dial and
instantaneous trip settings, ANSI transformer magnetizing inrush and withstand curves per
ANSI C37.91, cable damage curves, symmetrical and asymmetrical fault currents. All
requirements of the current National Electric Code shall be adhered to. Reasonable
coordination intervals and separation of characteristic curves shall be maintained. The
coordination plots for phase and ground protective devices shall be provided on a complete
system basis. Sufficient curves shall be used to clearly indicate the coordination achieved to
each utility main breaker, primary feeder breaker, unit substation primary protective device
rated or more. There shall be a maximum of eight protective devices per plot.

6. The selection and settings of the protective devices shall be provided separately in a tabulated
form listing circuit identification, IEEE device number, current transformer ratios,
manufacturer, type, range of adjustment, and recommended settings. A tabulation of the
recommended power fuse selection shall be provided for all fuses in the system.
Discrepancies, problem areas, or inadequacies shall be coordinated with the equipment
suppliers and resolved within the scope of the project and at no additional cost to the owner.

G. Study Report

1. The results of the power system study shall be summarized in a final report and made part of
the operation and maintenance manuals.

2. The report shall include the following sections;

a. Description, purpose, basis, written scope, and a single line diagram of the portion of the
power system which is included within the scope of study.

b.  Tabulations of circuit breaker, fuse and other equipment ratings versus calculated short
circuit duties, and commentary regarding same.

c. Protective device time versus current coordination curves, tabulations of relay and
circuit breaker trip settings, fuse selection and commentary regarding same.

d.  Fault current tabulations including a definition of terms and a guide for interpretation.

e.  Arc flash Warning Labels: Warning labels for all electrical equipment, indicating the
arc flash boundary and protective clothing requirements.

f. Arc flash Evaluation Bus Report, indicating the protective device names, fault kA, trip
times, arc flash boundaries, working distances and incident energies.

H. Implementation
1. The contractors certified testing firm shall be responsible for the inspection, setting, testing,
and calibrating the protective relays, circuit breakers, fuses and other applicable devices as

recommended in the power systems study report.

1.7 INSPECTION AND TEST PROCEDURES
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A. Switchgear and Switchboard Assemblies

1. Visual and Mechanical Inspection

a.

Inspect all bus connections for high resistance. Use low resistance ohmmeter, or check
tightness of bolted bus joints by using a calibrated torque wrench. Refer to
manufacturer's instructions for proper torque levels.

Test all electrical and mechanical interlock systems for proper operation and sequencing.
Closure attempt shall be made on locked open devices. Opening attempt shall be made
on locked closed devices. Key exchange shall be made with devices operated in off
normal positions.

Inspect insulators for evidence of physical damage or contaminated surfaces.

Lubrication: Verify appropriate contact lubricant on moving current carrying parts.
Verify appropriate lubrication on moving and sliding surfaces.

Exercise all active components.

Inspect all mechanical indicating devices for proper operation.

2.  Electrical Tests

Perform tests on all instrument transformers.
Perform ground resistance tests.

Perform insulation resistance on each bus section, phase-to-phase and phase-to-ground
for one (1) minute. Test voltages and minimum resistances shall be in accordance with
NETA recommendations.

Perform insulation-resistance test on control wiring except where connected to solid
state components.

Perform control wiring performance test. Use the elementary diagrams of the switchgear
to identify each remote control and protective device. Conduct tests to verify
satisfactory performance of each control feature.

Determine accuracy of all meters and calibrate watt hour meters. Calibrate at 50% and
100% scale. Verify multipliers.

Control Power Transformers - Dry Type

(1)  Verify proper interlock function and contact operation.

(2) Perform insulation-resistance test. Perform measurements from winding-to-
winding and windings-to-ground.

(3)  Verify proper secondary voltage by energizing primary winding with system
voltage. Measure secondary voltage with the secondary wiring disconnected.

3. Test Values: Verify Bolt-torque values, Insulation resistance, overpotential levels in
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conformance to NETA standards or specified by manufacturer.
B. Transformers
1. Transformers - Small Dry Type, Air-Cooled, 45 KVA and above. (600 Volt and Below)

(1) Perform insulation-resistance test. Calculate dielectric absorption ratio and polarization
index. Make measurements from winding-to-winding and windings-to-ground. Test
voltages and minimum resistance shall be to NETA Standards.

(2) Verity Taps.

(3) Energize primary winding with system voltage. Measure secondary voltage with the
secondary load disconnected. Record results.

C. Feeder Cables - Low Voltage - 600V Maximum - Test all cables of #4 wire and above.
1. Visual and Mechanical Inspection

a. Test cable mechanical connections to manufacturer's recommended values or NETA
Standards using a calibrated torque wrench.

b. Check cable color coding with applicable engineer's specifications and National
Electrical Code standards.

2.  Electrical Tests

a. Perform insulation-resistance test on each conductor with respect to ground and adjacent
conductors. Applied potential shall be 1000 volts dc for 1 minute.

b.  Perform continuity test to insure proper cable connection.

C. Test Values; Evaluate results by comparison with cables of same length and type.
Investigate any values less than 50 megohms.

D. Grounding systems
1.  Electrical Tests (Small Systems): Perform ground-impedance measurements utilizing the fall-
of-potential method per ANSI/IEEE Standard 81 "IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials of a Ground System." Instrumentation
utilized shall be as Approved by NETA Standards and shall be specifically designed for ground
impedance testing. Provide sufficient spacing so that plotted curves flatten.

2. Electrical Tests (Large Systems): When sufficient spacing of electrodes per above is
impractical, perform ground-impedance measurements utilizing either the intersecting curves
method or the slope method. (Ref. Nos. 40 and 41 in IEEE Std. 81.)

3.  Equipment Grounds: Utilize two-point method of IEEE Std. 81. Measure between equipment
ground being tested and known low-impedance grounding electrode of system.

4. Test Values:The main ground electrode system impedance-to-ground should be no greater than
five (5) ohms. Equipment grounds, depending on size and length of grounding conductor,
should be only fractionally higher than system ground.

E. Ground-Fault Systems (NEC 230-95)
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1. Visual and Mechanical Inspection
a. Inspect neutral main bonding connection to assure:
(1)  Zero-sequence sensing system is grounded.
(2)  Ground-strap sensing systems are grounded through sensing device.
(3) Ground connection is made ahead of neutral disconnect link on zero-sequence
sensing systems.

(4) Grounded conductor (neutral) is solidly grounded.

b. Inspect control power transformer to ensure adequate capacity for system.

c. Manually operate monitor panels (if present) for: Trip test; No trip test; Nonautomatic reset.

d. Record proper operation and test sequence.

e. Set pick-up and time-delay settings in accordance with the settings provided by the
manufacturer.

2. Electrical Tests
a. Measure system neutral insulation resistance to ensure no shunt ground paths exist.
Remove neutral-ground disconnect link. Measure neutral insulation resistance and

replace link.

b.  Determine the relay pickup current by current injection at the sensor and operate the
circuit interrupting device.

c. Test the relay timing by injecting three hundred percent (300%) of pickup current, or as
specified by manufacturer.

d.  Test the system operation at fifty-seven percent (57%) rated control voltage, if
applicable.

e.  Test zone interlock systems by simultaneous sensor current injection and monitoring
zone blocking function.

f. On multiple source, tie breaker, etc., systems, devise a simulation scheme that fully
proves correct operation.

3. Test Parameters

a. System neutral insulation shall be a minimum of one hundred (100) ohms, preferable
one (1) megohm or greater.

b.  Relay timing shall be in accordance with manufacturer's published time-current
characteristic curves but in no case longer than one (1) second for fault currents equal to
or greater than 3,000 amperes.

c. Relay pickup value shall be within "10% of setting and in no case greater than 1200A.
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F. Motor Control

1. Visual and Mechanical Inspection

a.

Motor-running protection

(1) Compare overload heater rating with motor full-load current rating to verify
proper sizing.

(2) Ifmotor-running protection is provided by fuses, verify proper rating considering
motor characteristics and power-factor correction capacitors if applicable.

(3)  Check tightness of bolted connections using calibrated torque wrench.

2. Electrical Tests (Only test for motors 40hp and larger)

a.

d.

c.

Insulation tests:

(1) Measure insulation resistance of each bus section phase-to-phase and phase-to-
ground for one (1) minute. Test voltage shall be in accordance with NETA
Standards.

(2) Measure insulation resistance of each starter section phase-to-phase and phase-to-
ground with the starter contacts closed and the protective device open. Test
voltage shall be in accordance with NETA Standards.

(3) Measure insulation resistance of each control circuit with respect to ground.

Test motor overload units by injecting current through overload unit and monitoring trip
time at three hundred percent (300%) of motor full-load current.

Three phase power unbalance: Run motor at full load steady state conditions and take
current readings on all three leads. Roll the motor leads maintaining the proper rotation
and take motor current readings on all three possible hook-ups. Choose the least
unbalance hookup for each motor. The maximum acceptable unbalance is 10 percent at
full load. If the unbalance cannot be corrected by rolling leads, the source of the
unbalance must be located and corrected. If on the three possible hook ups, the leg of
"greatest unbalance" (furthest from the average) stays on the same power lead then most
of the unbalance is being caused by the power source. However, if the leg of greatest
unbalance moves on each of the hookups with a particular motor lead, the primary
source of unbalance is on the motor side of the starter. Check for damaged cable, leaking
splices, poor connections, or faulty motor winding.

Test circuit breakers and motor circuit protectors, per NETA Guidelines Section 7.6.

Perform operational tests by initiating control devices.

3. Variable Frequency Drives (VFD)

a.

b.

Test all VFD's, furnished by Division 15.
Testing shall be per NETA Standards, Section 7.17.

G. Circuit Breakers (100 amps and above)

1. Visual/Mechanical Inspections and electrical tests per NETA 7.6.
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H. Protective Relays
1. Visual/Mechanical Inspections and electrical tests per NETA 7.9.

I. Transfer Switches

1. Refer to specification section 263600.
J. Uninterruptible Power Supply and Power Distribution Units

1. Refer to specification section 263353.
K. Surge Protection Devices

1)  Refer to specification section 264313.

1.8 SYSTEM FUNCTION TESTS

A. General

1. Perform system function tests upon completion of equipment tests. It is the purpose of system
function tests to prove the proper interaction of all sensing, processing, and action devices.

2.  Implementation
a. Develop test parameters for the purpose of evaluating performance of all integral
components and their functioning as a complete unit within design requirements.
Test all interlock devices.
c. Record the operation of alarms and indicating devices.

1.9 ARC FLASH PROTECTION LABELS

A. General
1. Place flash protection warning labels on all new electrical equipment. Labels shall clearly
identify arc flash boundary and protective clothing requirements. Labels shall be machine-

printed.

2. Implementation

a. Review and place labels during owner’s training and demonstration session.
END OF SECTION 260020
Melvin Morgan CC 260020-10 ACCEPTANCE TESTS
Generator Replacement Final Review Set AND PERFORMANCE

VERIFICATION



SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions of standard industry practices, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
1.3 DEFINITIONS
A.  EPDM: Ethylene-propylene-diene terpolymer rubber.
B.  NBR: Acrylonitrile-butadiene rubber.
1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.
B.  Field quality-control test reports.
1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated. Refer to specification section 260020.

B. 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.

C.  Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

CONDUCTORS AND CABLES
Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THW, THHN-THWN,
and XHHW.

Multiconductor Cable: For limited use in taps to light fixtures only, per NEC Article
410.

CONNECTORS AND SPLICES

Description:  Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.
B.  Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG
and larger.
32 CONDUCTOR INSULATION APPLICATIONS AND WIRING METHODS
A.  Feeders: Type THHN-THWN, single conductors in raceway.
B.  Branch Circuit Homeruns and all Branch Circuits Concealed in Inaccessible Ceilings:
Type THHN-THWN, single conductors in raceway.
C. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.
D.  Branch Circuits in accessible ceiling spaces, walls, and partitions: Single conductors in
raceway. Multiconductor cable above ceiling for tap to light fixtures only.
E. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, strain relief device at terminations to suit application.
33 INSTALLATION OF CONDUCTORS AND CABLES
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34

3.5

Conceal raceway in finished walls, ceilings, and floors, unless otherwise indicated.

Use manufacturer-approved pulling compound or lubricant where necessary; compound
used must not deteriorate conductor or insulation. Do not exceed manufacturer's
recommended maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips
that will not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

Support cables according to Division 26 Section "Hangers and Supports for Electrical
Systems."

Identify and color-code conductors and cables according to Division 26 Section
"Identification for Electrical Systems."

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections and
prepare test reports.

Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been
energized, perform tests per specification section 260020.

2. Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each splice in cables and
conductors No.4 AWG and larger. Remove box and equipment covers so
splices are accessible to portable scanner.

a. Instrument: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values.
Provide calibration record for device.

b. Record of Infrared Scanning: Prepare a certified report that identifies
splices checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions of standard industry practices, apply to this Section.

SUMMARY

Section includes grounding systems and equipment, extension of existing systems, plus
the following special applications:

1. Underground distribution grounding.
2. Ground bonding common with lightning protection system — extension of
existing.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified testing agency and testing agency's field supervisor.
Field quality-control reports.

Coordination Drawings: Plans showing dimensioned locations of ground features,
including the following:

1. Test Wells

2. Ground rods

QUALITY ASSURANCE

Testing Agency Qualifications: Refer to specification section 260020.

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.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

CONDUCTORS

Melvin Morgan CC 260526-1 GROUNDING AND
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A.  Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

B.  Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
2.2 CONNECTORS
A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
applications in which used and for specific types, sizes, and combinations of conductors

and other items connected.

B.  Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type
with at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

C. Welded Connectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

D.  Bus-bar Connectors: Mechanical type, cast silicon bronze, solderless exothermic-type
wire terminals, and long-barrel, two-bolt connection to ground bus bar.
23 GROUNDING ELECTRODES

A.  Ground Rods: Copper-clad steel; 3/4 inch by 10 feet.

PART 3 - EXECUTION

3.1 APPLICATIONS

A.  Extension of existing systems: All systems shall be bonded to existing. Retest all
systems complete, after renovation.

B. Conductors: Install solid conductor for No.8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger unless otherwise indicated.

C.  Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing
service equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 2 inches minimum from wall, 6 inches above
finished floor unless otherwise indicated.

D. Conductor Terminations and Connections:
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—

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as
otherwise indicated.
3. Connections to Structural Steel: Welded connectors.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.

Grounding Handholes: Install a driven ground rod through handhole floor, close to
wall, and set rod depth so 4 inches will extend above finished floor. If necessary, install
ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper
conductor from ground rod into manhole through a waterproof sleeve in manhole wall.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Signal and Communication Equipment: In addition to grounding and bonding required
by NFPA 70, provide a separate grounding system complying with requirements in
TIA/ATIS J-STD-607-A. Paragraph below may supplement equipment grounding
conductor and may be in excess of NFPA 70 requirements. Retain if necessary and
coordinate with Drawings.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless
otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact, or damage.

Ground Bonding Common with Lightning Protection System: Comply with NFPA 780
and UL 96 when interconnecting with lightning protection system. Bond electrical
power system ground directly to lightning protection system grounding conductor at
closest point to electrical service grounding electrode. Use bonding conductor sized
same as system grounding electrode conductor and install in conduit.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade
unless otherwise indicated.

L. No ground rods will be located below the building. Install the grounding
electrode system and all other rods outside the building footprint and provide
appropriate bonding conductors for interconnections as specified and required.

2. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging
coating if any.

3. Use exothermic welds for all below-grade connections.
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3.5

3.6

A.

4, For grounding electrode system, install at least three rods spaced at least one-rod
length from each other and located at least the same distance from other
grounding electrodes, and connect to the service grounding electrode conductor.

Test Wells: Ground rod driven through drilled hole in bottom of handholes and shall be
at least 12 inches (300 mm) deep, with cover.

L. Install at least one test well at each driven rod. Set top of test well flush with
finished grade.

Grounding and Bonding for Piping:

L. Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main
metal water service entrances to building. Connect grounding conductors to
main metal water service pipes; use a bolted clamp connector or bolt a lug-type
connector to a pipe flange by using one of the lug bolts of the flange. Where a
dielectric main water fitting is installed, connect grounding conductor on street
side of fitting. Bond metal grounding conductor conduit or sleeve to conductor at
each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.

Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to

NFPA 70; use a minimum of 20 feet of bare copper conductor not smaller than

No. 4 AWG.

1. Bond grounding conductor to reinforcing steel in at least four locations and to
anchor bolts. Extend grounding conductor below grade and connect to building's
grounding grid or to grounding electrode external to concrete.

LABELING

Comply with requirements in Division 26 Section "Identification for Electrical
Systems" Article for instruction signs. The label or its text shall be green.

Install labels at the telecommunications bonding conductor and grounding equalizer and
at the grounding electrode conductor where exposed.

1. Label Text: "If this connector or cable is loose or if it must be removed for any
reason, notify the facility manager."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
Refer to specification section 260020.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL & COMMUNICATION
SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions of standard industry practices, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
L. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
B.  Related Requirements:

1. Standard industry practices for requirements for support of communication
conduits, wireways, surface pathways, innerduct, boxes, enclosures and cabinets
serving communications systems. Provide these support systems as required by
these Division 26 and Owner requirements.

1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing.
B. RMC: Rigid metal conduit.
1.4 QUALITY ASSURANCE
A.  Comply with NFPA 70.
1.5 COORDINATION
A.  Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements typical of standard industry
practices.
B. Coordinate installation of roof curbs, equipment supports, and roof penetrations typical
of standard industry practices.
C. Division 27 and 28: Provide these support systems as required by standard industry
practices and Owner.
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PART 2 - PRODUCTS

2.1

A.

B.

C.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components
for field assembly.

1. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.
2. Channel Dimensions: Selected for applicable load criteria.

Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical
items or their supports to building surfaces include the following:

L. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural element.

4. Through Bolts: Structural type, hex head, and high strength. Comply with

ASTM A 325.

Toggle Bolts: All-steel springhead type.

6. Hanger Rods: Threaded steel.

hd

PART 3 - EXECUTION

3.1

A.

B.

C.

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT, IMC, and RMC as scheduled in NECA 1, where Table 1 lists
maximum spacing less than stated in NFPA 70. Minimum rod size shall be 1/4 inch in
diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted
or other support system, sized so capacity can be increased by at least 25 percent in

future without exceeding specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.
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SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified
in this Article.

Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used for strength determination shall be
weight of supported components plus 200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor
and fasten electrical items and their supports to building structural elements by the
following methods unless otherwise indicated by code:

1. To New Concrete: Bolt to concrete inserts.

2. To Masonry: Approved toggle-type bolts on hollow masonry units and
expansion anchor fasteners on solid masonry units.

3. To Light Steel: Sheet metal screws.

4, Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to
substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt

diameters from edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Division 03.

Anchor equipment to concrete base.
1. Place and secure anchorage devices. Use supported equipment manufacturer's

setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported
equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
34 PAINTING
Melvin Morgan CC 260529-3 HANGERS AND

Generator Replacement Final Review Set SUPPORTS



A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.
B.  Touchup: Comply with requirements in Division 09 painting Sections for cleaning and
touchup painting of field welds, bolted connections, and abraded areas of shop paint on

miscellaneous metal.

C.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL & COMMUNICATION
SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions of standard industry practices, apply to this Section.

SUMMARY
Section Includes:

Metal conduits, tubing, and fittings.

Metal wireways and auxiliary gutters.

Surface raceways.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.

M

Related Requirements:

1. Standard industry practices for requirements of communication conduits,
wireways, surface pathways, innerduct, boxes, faceplate adapters, enclosures,
cabinets and handholes serving communications systems. Provide these raceway
systems as required by these Division 26 and Owner requirements.

DEFINITIONS

IMC: Intermediate metal conduit.

GRS: Galvanized rigid steel conduit.

EMT: Electrical metallic tubing.

SUBMITTALS

For solvent cements and adhesive primers, documentation including printed statement
of VOC content.

Laboratory Test Reports: For solvent cements and adhesive primers, documentation
indicating that products comply with the testing and product requirements of the South
Coast Air Quality Management District (SCAQMD).
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PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A.  Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location
and application.

B.  EMT: Comply with ANSI C80.3 and UL 797.

C.  GRS: Comply with ANSI C80.1 and UL 6.

D. FMC: Comply with UL 1; zinc-coated steel.

E. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Fittings for EMT:
a. Material: Steel.
b. Type: Setscrew.
2. Expansion Fittings: PVC or steel to match conduit type, complying with
UL 651, rated for environmental conditions, where installed, and including
flexible external bonding jumper.
2.2 METAL WIREWAYS AND AUXILIARY GUTTERS

A.  Description: Sheet metal, complying with UL 870 and NEMA 250, Type lunless
otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

B.  Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints,
adapters, hold-down straps, end caps, and other fittings to match and mate with
wireways as required for complete system.

C.  Wireway Covers: Screw-cover type unless otherwise indicated.

D.  Finish: Manufacturer's standard enamel finish.

2.3 NONMETALLIC CONDUITS AND FITTINGS
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A.  Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

B. RNC: Type EPC-40-PVC, and EPC-80-PVC, complying with NEMA TC 2 and
UL 651 unless otherwise indicated.

C.  Solvent cements and adhesive primers used on the interior of the building shall have a
VOC content of 510 and 550 g/L or less, respectively, when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

D.  Solvent cements and adhesive primers shall comply with the testing and product
requirements of SCAQMD.

2.4 BOXES, ENCLOSURES, AND CABINETS

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and
cabinets installed in wet locations shall be listed for use in wet locations.

B.  Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

C.  Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy,
Type FD, with gasketed cover.

D.  Metal Floor Boxes:

1. Material: Cast metal.

2. Exposed, Subject to physical damage:

3. Type: Fully adjustable.

4, Shape: Rectangular.

5. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire
weighing 50 1b. Outlet boxes designed for attachment of luminaires weighing more
than 50 Ib. shall be listed and marked for the maximum allowable weight.

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

G. Device Box Dimensions: 4 inches square by 2-1/8 inches deep, for typical device
applications.

H. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type lwith
continuous-hinge cover with flush latch unless otherwise indicated.

2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
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A.

B.

A.

General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and
identified as defined in NFPA 70, for intended location and application.

Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of
sand and aggregate, bound together with polymer resin, and reinforced with steel,
fiberglass, or a combination of the two.

1. Standard: Comply with SCTE 77.

2. Configuration: Designed for flush burial with closed bottom unless otherwise
indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having
structural load rating consistent with enclosure and handhole location.

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of
0.50.

5. Cover Legend: Molded lettering, "ELECTRIC" or “COMMUNICATION”, as
required.

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for
compliance with SCTE 77. Strength tests shall be for specified tier ratings of products
supplied.

L. Strength tests of complete boxes and covers shall be by either an independent
testing agency or manufacturer. A qualified registered professional engineer
shall certify tests by manufacturer.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:
1. Concealed Conduit, Aboveground: RNC, Type EPC-80-PVC.
2. Underground Conduit: RNC, Type EPC-40-PVC, direct buried.
3. Underground Conduit, Elbow Transition to Above Ground: GRS elbow.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
B.  Indoors: Apply raceway products as specified below unless otherwise indicated:
1. Feeders: All feeders shall be GRS.
2. Concealed in Ceilings and Interior Walls and Partitions: EMT.
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3.2

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use
LFMC in damp or wet locations.

4. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4
stainless steel in damp or wet locations.

Minimum Raceway Size: 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise
indicated. Comply with NEMA FB 2.10

2. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10.

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply
with NEMA FB 2.20.

Install surface raceways only where indicated on Drawings.

INSTALLATION
Comply with NECA 1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NFPA 70

limitations for types of raceways allowed in specific occupancies and number of floors.

Keep raceways at least 6 inches away from parallel runs of hot-water pipes. Install
horizontal raceway runs above water piping.

Complete raceway installation before starting conductor installation.

Comply with requirements in Division 26 Section "Identification for Electrical
Systems" for required tags and labels.

Comply with requirements in Division 26 Section "Hangers and Supports for Electrical
Systems" for hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.
Install no more than the equivalent of three 90-degree bends in any conduit run except
for control wiring conduits, for which fewer bends are allowed. Support within 12

inches of changes in direction.

Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise
indicated. Install conduits parallel or perpendicular to building lines.

Support conduit within 12 inches of enclosures to which attached.
Stub-ups to Above Recessed Ceilings:

I. Use EMT, IMC, or RMC for raceways.
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2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in
hubs or in an enclosure.

K.  Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:
Apply listed compound to threads of raceway and fittings before making up joints.
Follow compound manufacturer's written instructions.

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors including conductors smaller than No. 4 AWG.

N.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside
of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and
insulated throat metal bushings on 1-1/2-inch trade size and larger conduits terminated
with locknuts. Install insulated throat metal grounding bushings on service conduits.

O. Install raceways square to the enclosure and terminate at enclosures with locknuts.
Install locknuts hand tight plus 1/4 turn more.

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to assure a
continuous ground path.

Q.  Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use
roll cutter or a guide to make cut straight and perpendicular to the length.

R.  Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-1b tensile strength. Leave at least 12 inches of slack at each end
of pull wire. Cap underground raceways designated as spare above grade alongside
raceways in use.

S. Surface Raceways:
1. Install surface raceway with a minimum 2-inch radius control at bend points.
2. Secure surface raceway with screws or other anchor-type devices at intervals not
exceeding 48 inches and with no less than two supports per straight raceway
section. Support surface raceway according to manufacturer's written

instructions. Tape and glue are not acceptable support methods.

T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill
them with listed sealing compound. For concealed raceways, install each fitting in a
flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings according to NFPA 70.

U. Install devices to seal raceway interiors at accessible locations. Locate seals so no
fittings or boxes are between the seal and the following changes of environments. Seal
the interior of all raceways at the following points:
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BB.

CC.

DD.

EE.
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1. Where conduits pass from warm to cold locations, such as boundaries of
conditioned spaces.

2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.

Comply with manufacturer's written instructions for solvent welding RNC and fittings.
Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental
temperature change may exceed 30 deg F and that has straight-run length that
exceeds 25 feet .

2. Install expansion fittings at all locations where conduits cross building or
structure expansion joints.

3. Install each expansion-joint fitting with position, mounting, and piston setting
selected according to manufacturer's written instructions for conditions at
specific location at time of installation. Install conduit supports to allow for
expansion movement.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72
inches of flexible conduit for recessed and semirecessed luminaires, equipment subject
to vibration, noise transmission, or movement; and for transformers and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height
measured to center of box unless otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masonry block and install box flush with surface of wall. Prepare block surfaces to
provide a flat surface for a raintight connection between box and cover plate or

supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls, so they are not in the
same vertical channel.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two
framing members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support
boxes by conduits.

Set metal floor boxes level and flush with finished floor surface.

INSTALLATION OF UNDERGROUND CONDUIT
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Direct-Buried Conduit:

I. Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Division 31, for pipe less than 6 inches in nominal
diameter.

2. Install backfill as specified in Division 31.

3. After installing conduit, backfill and compact. Start at tie-in point, and work
toward end of conduit run, leaving conduit at end of run free to move with
expansion and contraction as temperature changes during this process. Firmly
hand tamp backfill around conduit to provide maximum supporting strength.
After placing controlled backfill to within 12 inches of finished grade, make final
conduit connection at end of run and complete backfilling with normal
compaction as specified in Division 31 Section "Earth Moving."

4. Install manufactured rigid steel conduit long-radius elbows for stub-ups at poles
and equipment and at building entrances through floor, and for conductor pulls
longer than 200 feet.

a. Couple steel conduits to ducts with adapters designed for this purpose.

b. For stub-ups at equipment mounted on outdoor concrete bases and where
conduits penetrate building foundations, extend steel conduit horizontally
a minimum of 60 inches from edge of foundation or equipment base.
Install insulated grounding bushings on terminations at equipment.

5. Underground Warning Tape: Comply with requirements in Division 26 Section
"Identification for Electrical Systems."

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth coordinated
with connecting conduits to minimize bends and deflections required for proper
entrances.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set
covers of other enclosures 1 inch above finished grade.

Field-cut openings for conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size
holes for terminating fittings to be used, and seal around penetrations after fittings are
installed.

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL
PENETRATIONS
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A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.
Comply with requirements in Division 26 Section "Sleeves and Sleeve Seals for
Electrical Raceways and Cabling."

3.6 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Division 07.

3.7 PROTECTION

A.  Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating

recommended by manufacturer.

END OF SECTION 260533
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND
CABLING

PART 1 - GENERAL

1.1

1.2

A.

A.

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions of standard industry practices, apply to this Section.

SUMMARY

Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls
and floors.

2. Grout.

3. Silicone sealants.

Related Requirements:

1. Standard industry practices for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and
without penetrating items.

2. Standard industry practices for requirements of communication conduits,
wireways, surface pathways, innerduct, boxes, faceplate adapters, enclosures,
cabinets and handholes serving communications systems. Provide these systems
as required by the Division 26 and Owner requirements.

PART 2 - PRODUCTS

2.1 SLEEVES

A.  Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc
coated, plain ends.

B.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint, with tabs for screw-fastening the sleeve to the board.

C.  Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches and with
no side larger than 16 inches , thickness shall be 0.052 inch .
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2.2

A.

B.

C.

D.

23

A.

B.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or
more sides larger than 16 inches , thickness shall be 0.138 inch .

GROUT

Description: Nonshrink; recommended for interior and exterior sealing openings in
non-fire-rated walls or floors.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting,
dry, hydraulic-cement grout.

Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric

sealants of grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other
horizontal surfaces that are not fire rated.

2. Sealant shall have low VOC content according to 40 CFR 59, Subpart D (EPA
Method 24).

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed,
expand and cure in place to produce a flexible, non-shrinking foam.

PART 3 - EXECUTION

3.1

A.

B.

C.

SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL
PENETRATIONS

Comply with NECA 1.
Comply with NEMA VE 2 for cable tray and cable penetrations.

Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-
Unit Floors and Walls:
1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint
sealant appropriate for size, depth, and location of joint. Comply with
requirements in Division 07 Section "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout. Pack sealing material
solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect material while curing.
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2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved

opening.

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and
raceway or cable unless sleeve seal is to be installed.

4, Install sleeves for wall penetrations unless core-drilled holes or formed openings

are used. Install sleeves during erection of walls. Cut sleeves to length for
mounting flush with both surfaces of walls. Deburr after cutting.

D.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

L. Use circular metal sleeves unless penetration arrangement requires rectangular
sleeved opening.
2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies.
E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with

flexible boot-type flashing units applied in coordination with roofing work.

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves
and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

END OF SECTION 260544
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

O 0w »

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions of standard industry practices, apply to this Section.

SUMMARY
Section Includes:

Identification for raceways.

Identification of power and control cables.
Identification for conductors.
Underground-line warning tape.

Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

PN RO =

ACTION SUBMITTALS

Product Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with ANSI A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

Comply with ANSI Z535.4 for safety signs and labels.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance
Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use
consistent designations throughout Project.
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B.

C.

D.

Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS

A.  Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each raceway size.

B.  Colors for Raceways Carrying Circuits at 600 V or Less:

1. White letters on an orange field.
2. Legend: Indicate voltage and system or service type.

C.  Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:
Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound adhesive tape for securing ends of legend label.

D.  Provide tag at each end of all conduits, identifying source location of opposite end.

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A.  Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each raceway and cable size.

B.  Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing
ends of legend label.

23 CONDUCTOR IDENTIFICATION MATERIALS

A.  Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
thick by 1 to 2 inches wide.

2.4 UNDERGROUND-LINE WARNING TAPE

A.  Tape:

I. Recommended by manufacturer for the method of installation and suitable to
identify and locate underground electrical and communications utility lines.
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2.5

2.6

2. Printing on tape shall be permanent and shall not be damaged by burial
operations.

3. Tape material and ink shall be chemically inert, and not subject to degrading
when exposed to acids, alkalis, and other destructive substances commonly found
in soils.

Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

Conductive Tapes:

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin
film, a solid aluminum-foil core, and a clear protective film that allows
inspection of the continuity of the conductive core, bright-colored, continuous-
printed on one side with the inscription of the utility, compounded for direct-
burial service.

Overall Thickness: 5 mils.

Foil Core Thickness: 0.35 mil.

Weight: 28 1b/1000 sq. ft.

3-Inch Tensile According to ASTM D 882: 70 Ibf, and 4600 psi.

WD

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.

Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend,
and size required for application.
2. 1/4-inch grommets in corners for mounting.

3. Nominal size, 7 by 10 inches.

Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. ARC Flash Rating signs for all switchgear and panelboards.

INSTRUCTION SIGNS

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up
to 20 sq. inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
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2.7

2.8

2.9

A.

A.

A.

B.

2. Punched or drilled for mechanical fasteners.
3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

EQUIPMENT IDENTIFICATION LABELS

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw
mounting. White letters on an orange background. Minimum letter height shall be 3/8
inch.

CABLE TIES

General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking,
Type 6/6 nylon.

Minimum Width: 3/16 inch .

Tensile Strength at 73 deg F , According to ASTM D 638: 12,000 psi .
Temperature Range: Minus 40 to plus 185 deg F .

Color: Black except where used for color-coding.

b

MISCELLANEOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements of standard industry practices for paint materials and
application requirements. Select paint system applicable for surface material and
location (exterior or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Verify identity of each item before installing identification products.
B.  Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.
C.  Apply identification devices to surfaces that require finish after completing finish work.
D.  Self-Adhesive Identification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of identification device.
E.  Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.
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Cable Ties: For attaching tags. Use general-purpose type, except as listed below:

L. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade.
Use multiple tapes where width of multiple lines installed in a common trenchexceeds
16 inches overall.

Painted Identification: Comply with requirements of standard industry practices for
surface preparation and paint application.

IDENTIFICATION SCHEDULE

Accessible Raceways, 600 V or Less, for Service, Feeder, and Branch Circuits More
Than 30 A, and 120 V to ground: Identify with self-adhesive vinyl label. Install labels
at 10-foot maximum intervals.

Accessible Raceways and Cables within Buildings: Identify the covers of each junction
and pull box of the following systems with self-adhesive vinyl labels with the wiring
system legend and system voltage. System legends shall be as follows:

L. UPS.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull
and junction boxes, manholes, and handholes, use color-coding conductor tape to
identify the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use
colors listed below for ungrounded service, feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than
No. 8 AWG.
b. Colors for 208/120-V Circuits:

1)  Phase A: Black.
2)  Phase B: Red.
3) Phase C: Blue.

c. Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape (for conductor sizes larger
than No. 8 AWG): Apply in half-lapped turns for a minimum distance of
6 inches from terminal points and for complete length where visible in
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boxes. Apply last two turns of tape with no tension to prevent possible
unwinding. Locate bands to avoid obscuring factory cable markings.

D. Install instructional sign including the color code for grounded and ungrounded
conductors using adhesive-film-type labels.

E. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. Identify by system and circuit designation.
2. Coordinate identification with Project Drawings, manufacturer's wiring diagrams,

and the Operation and Maintenance Manual.

F. Locations of Underground Lines: Identify with underground-line warning tape for
power, lighting, communication, and control wiring and optical fiber cable.

1. Install underground-line warning tape for both direct-buried cables and cables in
raceway.

G.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Baked-enamel warning signs.

Comply with 29 CFR 1910.145.

Identify system voltage with black letters on an orange background.

Apply to exterior of door, cover, or other access.

For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:

el S

a. Power transfer switches.
b. Controls with external control power connections.

H.  Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.

L Emergency Operating Instruction Signs: Install instruction signs with white legend on a
red background with minimum 3/8-inch- high letters for emergency instructions at
equipment used for power transfer, load shedding, and generator paralleling gear.

J. Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and the Operation and
Maintenance Manual. Apply labels to disconnect switches and protection equipment,
central or master units, control panels, control stations, terminal cabinets, and racks of
ecach system. Systems include power, lighting, control, communication, signal,
monitoring, and alarm systems unless equipment is provided with its own identification.

L. Labeling Instructions:
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Indoor Equipment: Engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2-inch-
high letters on 1-1/2-inch- high label; where two lines of text are required,
use labels 2 inches high.

Outdoor Equipment: Engraved, laminated acrylic or melamine label.
Elevated Components: Increase sizes of labels and letters to those
appropriate for viewing from the floor.

Fasten labels with appropriate mechanical fasteners that do not change the
NEMA or NRTL rating of the enclosure.

2. Equipment to Be Labeled:

a.

e o

S I R

Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be engraved,
laminated acrylic or melamine label.

Enclosures and electrical cabinets.

Switchboards.

Transformers: Label that includes tag designation shown on Drawings for
the transformer, feeder, and panelboards or equipment supplied by the
secondary.

Emergency system boxes and enclosures.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

Variable-speed controllers.

Push-button stations.

Contactors.

Remote-controlled switches, dimmer modules, and control devices.
Monitoring and control equipment.

UPS equipment.

Generator equipment.

END OF SECTION 260553
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SECTION 263213
DIESEL-ENGINE-DRIVEN GENERATOR SETS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions typical of industry standard practices, apply to this Section.

1.2 SUMMARY

A. Section Includes:

Nk W=

Diesel engine.

Diesel fuel-oil system.

Control and monitoring.

Generator overcurrent and fault protection.
Generator, exciter, and voltage regulator.
Outdoor engine generator enclosure.
Vibration isolation devices.

1.3 DEFINITIONS

A.  EPS: Emergency power supply.

B.  EPSS: Emergency power supply system.

C.  Operational Bandwidth: The total variation from the lowest to highest value of a parameter over
the range of conditions indicated, expressed as a percentage of the nominal value of the
parameter.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

2. Include thermal damage curve for generator.

3. Include time-current characteristic curves for generator protective device.

4, Include fuel consumption in gallons per hour at 0.8 power factor at 0.5-, 0.75-, and 1.0-
times generator capacity.

5. Include generator efficiency at 0.8 power factor at 0.5-, 0.75-, and 1.0-times generator
capacity.

6. Include generator characteristics, including, but not limited to, kilowatt rating, efficiency,
reactances, and short-circuit current capability.
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B.  Shop Drawings:

L. Include plans and elevations for engine generator and other components specified.
Indicate access requirements affected by height of subbase fuel tank.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Identify fluid drain ports and clearance requirements for proper fluid drain.

4. Design calculations for selecting vibration isolators and for designing vibration isolation
bases.

5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment. Include base weights.

6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and

interconnection diagrams showing terminal markings for engine generators and
functional relationship between all electrical components.
1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For manufacturer and testing agency.
B.  Source Quality-Control Reports: Including, but not limited to, the following:
1. Certified Summary of Performance Tests: Certify compliance with specified requirement
to meet performance criteria for sensitive loads.
2. Report of factory test on units to be shipped for this Project, showing evidence of
compliance with specified requirements.
3. Report of sound generation.
4. Report of exhaust emissions showing compliance with applicable regulations.
5. Certified Torsional Vibration Compatibility: Comply with NFPA 110.
C.  Field quality-control reports.

D.  Warranty: For special warranty.

1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For packaged engine generators to include in emergency,
operation, and maintenance manuals.

1. Include the following:

a. List of tools and replacement items recommended to be stored at Project for ready
access. Include part and drawing numbers, current unit prices, and source of
supply.

b. Operating instructions laminated and mounted adjacent to generator location.

c. Training plan.
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1.7

A.

B.

1.8

A.

B.

C.

1.9

A.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

Fuses: One for every 10 of each type and rating, but no fewer than one of each.
Indicator Lamps: Two for every six of each type used, but no fewer than two of each.
Filters: One set each of lubricating oil, fuel, and combustion-air filters.

Tools: Each tool listed by part number in operations and maintenance manual.

el S

Maintenance Agreement: Beginning at Substantial Completion, maintenance service shall
include 12 months' full maintenance agreement. Refer to Part 3 of this specification section for
additional requirements.

QUALITY ASSURANCE

Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

Testing Agency Qualifications: Accredited by NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.
Testing Agency Qualifications: Accredited by FDEP.

1. Testing Agency’s Field Supervisor: Certified by FDEP to supervise on-site testing.

2. Permitting: Acquire all FDEP-required permits.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged
engine generators and associated auxiliary components that fail in materials or workmanship

within specified warranty period.

1. Warranty Period: One year from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide products by the following:
I. Cummins Power Generation.
B.  Source Limitations: Obtain packaged engine generators and auxiliary components from single
source from single manufacturer.
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2.2 PERFORMANCE REQUIREMENTS
A.  BIl11 Compliance: Comply with B11.19.
B.  NFPA Compliance:
1. Comply with NFPA 30.
2. Comply with NFPA 37.
3. Comply with NFPA 70.
4, Comply with NFPA 110 requirements for Level 1 EPSS as indicated on drawings.

C. UL Compliance: Comply with UL 2200.

D.  FDEP Compliance: Comply with FDEP requirements for secondary fuel containment.

E. Engine Exhaust Emissions: Comply with EPA Tier 2 and Tier 3 requirements and applicable
state and local government requirements. Comply with Level 1 requirements for Life Safety
systems.

F. Noise Emission: Comply with applicable state and local government requirements for
maximum noise level at adjacent property boundaries due to sound emitted by engine generator
including engine, engine exhaust, engine cooling-air intake and discharge, and other
components of installation.

G.  Environmental Conditions: Engine generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

1. Ambient Temperature: 41 to 104 deg F.
2. Relative Humidity: Zero to 95 percent.
2.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION

A.  Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and use.

C.  Power Rating: Standby.

D.  Overload Capacity: 110 percent of service load for 1 hour in 12 consecutive hours.

E. EPSS Class: Engine generator shall be classified as a Class 10 according to NFPA 110.

F. Service Load: as indicated on drawings.

G Power Factor: 0.8, lagging.

H.  Frequency: 60 Hz.

L Voltage: as indicated on drawings.
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J. Phase: Three-phase, four wire, wye.

K.  Induction Method: Turbocharged.

L. Governor: Adjustable isochronous, with speed sensing.

M. Mounting Frame: Structural steel framework to maintain alignment of mounted components
without depending on concrete foundation. Provide lifting attachments sized and spaced to
prevent deflection of base during lifting and moving.

1.

Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to
indicate location and lifting capacity of each lifting attachment and engine generator
center of gravity.

N.  Capacities and Characteristics:

1.

2.

Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power
required for the continued and repeated operation of the unit and auxiliaries.

Nameplates: For each major system component to identify manufacturer's name and
address, and model and serial number of component.

O.  Engine Generator Performance for Sensitive Loads:

L.

Oversizing generator compared with the rated power output of the engine is permissible
to meet specified performance.

a. Nameplate Data for Oversized Generator: Show ratings required by the Contract
Documents rather than ratings that would normally be applied to generator size
installed.

Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage from no
load to full load.

Transient Voltage Performance: Not more than 10 percent variation for 50 percent step-
load increase or decrease. Voltage shall recover and remain within the steady-state
operating band within 0.5 second.

Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of rated
frequency from no load to full load.

Steady-State Frequency Stability: When system is operating at any constant load within
the rated load, there shall be no random speed variations outside the steady-state
operational band and no hunting or surging of speed.

Transient Frequency Performance: Less than 2-Hz variation for 50 percent step-load
increase or decrease. Frequency shall recover and remain within the steady-state
operating band within three seconds.

Output Waveform: At no load, harmonic content measured line to neutral shall not
exceed 2 percent total with no slot ripple. Telephone influence factor, determined
according to NEMA MG 1, shall not exceed 50 percent.

Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 300 percent of rated full-load current for not
less than 10 seconds and then clear the fault automatically, without damage to winding
insulation or other generator system components.

or system components.
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10.

1.

Excitation System: Performance shall be unaffected by voltage distortion caused by
nonlinear load.

a. Provide permanent magnet excitation for power source to voltage regulator.
Start Time:

a. Comply with NFPA 110, Type 10 system requirements.

24 DIESEL ENGINE

A.  Fuel: ASTM D975, diesel fuel oil, Grade 2-D S15.

B.  Rated Engine Speed: 1800 rpm.

C.  Lubrication System: Engine or skid-mounted.

L.

2.

3.

Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and smaller
while passing full flow.

Thermostatic Control Valve: Control flow in system to maintain optimum oil
temperature. Unit shall be capable of full flow and is designed to be fail-safe.

Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools, or
appliances.

D.  Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket system.
Comply with UL 499 and with NFPA 110 requirements for Level 1 equipment for heater

capacity.

E. Integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine
generator set mounting frame and integral engine-driven coolant pump.

1.

2.

Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water,
with anticorrosion additives as recommended by engine manufacturer.

Retain "Size of Radiator" or "Expansion Tank" Subparagraph below. Retain "Expansion
Tank" Subparagraph if containment of coolant expansion by radiator is marginal or
inadequate. Coordinate with Drawings.

Size of Radiator: Adequate to contain expansion of total system coolant from cold start to
110 percent load condition.

Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow
automatically to maintain optimum constant coolant temperature as recommended by
engine manufacturer.

Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, UV-, and abrasion-resistant fabric.

a. Rating: 50-psig maximum working pressure with coolant at 180 deg F, and
noncollapsible under vacuum.

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and
equipment connections.
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F. Muffler/Silencer:

L.

2.

3.

Critical type, sized as recommended by engine manufacturer and selected with exhaust
piping system to not exceed engine manufacturer's engine backpressure requirements.
ents.

a. Minimum sound attenuation of 25 dB at 500 Hz.

b. Sound level measured at a distance of 25 feet from exhaust discharge after
installation is complete shall be 78 dBA or less.

Sound Attenuation Level: Critical.

G.  Air-Intake Filter: Standard-duty, engine-mounted air cleaner with replaceable dry-filter element
and "blocked filter" indicator.

H.  Starting System: 24-V electric, with negative ground.

L. Components: Sized so they are not damaged during a full engine-cranking cycle with
ambient temperature at maximum specified in "Performance Requirements" Article.

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine
flywheel without binding.

3. Cranking Cycle: As required by NFPA 110 for system level specified.

4. Battery: Lead acid, with capacity within ambient temperature range specified in
"Performance Requirements" Article to provide specified cranking cycle at least three
times without recharging.

5. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35-A minimum continuous rating.

6. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type
designed for lead-acid batteries. Unit shall comply with UL 1236 and include the
following features:

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after
battery has lost charge until an adjustable equalizing voltage is achieved at battery
terminals. Unit shall then be automatically switched to a lower float-charging
mode and shall continue to operate in that mode until battery is discharged again.

b. Automatic Temperature Compensation: Adjust float and equalize voltages for
variations in ambient temperature from minus 40 to 140 degF to prevent
overcharging at high temperatures and undercharging at low temperatures.

c. Automatic Voltage Regulation: Maintain constant output voltage regardless of
input voltage variations up to plus or minus 10 percent.

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging
rates.

e. Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and monitoring panel. Sense
high battery voltage and loss of ac input or dc output of battery charger. Either
condition shall close contacts that provide a battery-charger malfunction indication
at system control and monitoring panel.

f. Enclosure and Mounting: integral to generator housing.
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2.5

DIESEL FUEL-OIL SYSTEM

A.  Comply with NFPA 37.

B.  Piping: Fuel-oil piping shall be Schedule 40 black steel. Cast iron, aluminum, copper, and
galvanized steel shall not be used in the fuel-oil system.

C.  Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and load
conditions.

D.  Fuel Filtering: Remove water and contaminants larger than 1 micron.

E. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess fuel to
source.

F. Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying with
UL 142 fuel-oil tank. Features include the following:

I. Tank level indicator.
2. Consult tank manufacturers about capacities available for size of set in Project. See
discussion of fuel tanks in the Evaluations.
3. Fuel-Tank Capacity: As detailed on drawings.
4. Leak detection in interstitial space.
5. Vandal-resistant fill cap.
6. Containment Provisions: Comply with requirements of authorities having jurisdiction.
2.6 CONTROL AND MONITORING

A.  Automatic Starting System Sequence of Operation: When mode-selector switch on the control
and monitoring panel is in the automatic position, remote-control contacts in one or more
separate automatic transfer switches initiate starting and stopping of engine generator. When
mode-selector switch is switched to the on position, engine generator starts. The off position of
same switch initiates engine generator shutdown. When engine generator is running, specified
system or equipment failures or derangements automatically shut down engine generator and
initiate alarms.

B. is switched to the on position, engine generator starts. The off position of same switch initiates
engine generator shutdown. When engine generator is running, specified system or equipment
failures or derangements automatically shut down engine generator and initiate alarms.

C.  tomatically shut down engine generator and initiate alarms.

D.  Provide minimum run time control set for 15 minutes with override only by operation of a
remote emergency-stop switch.

E. Comply with UL 508A.

F. Configuration:

1. Operating and safety indications, protective devices, basic system controls, and engine
gages shall be grouped in a common control and monitoring panel mounted on the engine
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generator. Mounting method shall isolate the control panel from engine generator
vibration. Panel shall be powered from the engine generator battery.

2. rol panel from engine generator vibration. Panel shall be powered from the engine
generator battery.

G.  Control and Monitoring Panel:

1. Digital engine generator controller with integrated LCD display, controls, and
microprocessor, capable of local and remote control, monitoring, and programming, with
battery backup.

2. Instruments: Located on the control and monitoring panel and viewable during operation.
a. Engine lubricating-oil pressure gage.

b. Engine-coolant temperature gage.
c. DC voltmeter (alternator battery charging).
d. Running-time meter.
e. AC voltmeter, for each phase connected to a phase selector switch.
f. AC ammeter, for each phase connected to a phase selector switch.
g. AC frequency meter.
h. Generator-voltage adjusting rheostat.
3. Controls and Protective Devices: Controls, shutdown devices, and common alarm

indication, including the following:
a. Cranking control equipment.

b. Run-Off-Auto switch.

c. Control switch not in automatic position alarm.
d. Overcrank alarm.

e. Overcrank shutdown device.

f. Low-water temperature alarm.

g. High engine temperature prealarm.

h. High engine temperature.

1. High engine temperature shutdown device.

J- Overspeed alarm.

k. Overspeed shutdown device.

1. Low fuel main tank.

1) Low-fuel-level alarm shall be initiated when the level falls below that
required for operation for duration required for the indicated EPSS class.

m. Coolant low-level alarm.

n. Coolant low-level shutdown device.
0. Coolant high-temperature prealarm.
p. Coolant high-temperature alarm.
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qg. Coolant low-temperature alarm.
Coolant high-temperature shutdown device.
EPS load indicator.

» =

Battery high-voltage alarm.

Low cranking voltage alarm.

Battery-charger malfunction alarm.

Battery low-voltage alarm.

Lamp test.

Contacts for local and remote common alarm.

< rHESET

N

Remote manual stop shutdown device.

aa.  Generator overcurrent-protective-device not-closed alarm.

bb.  Hours of operation.

cc. Engine generator metering, including voltage, current, hertz, kilowatt, kilovolt
ampere, and power factor.

H. Connection to Datalink:

1. A separate terminal block, factory wired to Form C dry contacts, for each alarm and
status indication.
2. Provide connections for datalink transmission of indications to remote data terminals via
ModBus or Ethernet.
L. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm conditions shall

identify each alarm event, and a common audible signal shall sound for each alarm condition.
Silencing switch in face of panel shall silence signal without altering visual indication. Connect
so that after an alarm is silenced, clearing of initiating condition will reactivate alarm until
silencing switch is reset. Cabinet and faceplate are surface- or flush-mounting type to suit
mounting conditions indicated.

J. alarm until silencing switch is reset. Cabinet and faceplate are surface- or flush-mounting type
to suit mounting conditions indicated.

Overcrank alarm.

Low water-temperature alarm.

High engine temperature prealarm.

High engine temperature alarm.

Low lube oil pressure alarm.

Overspeed alarm.

Low fuel main tank alarm.

Low coolant level alarm.

9. Low cranking voltage alarm.

10.  Contacts for local and remote common alarm.
11.  Audible-alarm silencing switch.

12.  Air shutdown damper when used.

13.  Run-Off-Auto switch.

14.  Control switch not in automatic position alarm.
15.  Fuel tank derangement alarm.

16.  Fuel tank high-level shutdown of fuel supply alarm.

PN RO =
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2.7

2.8

17.  Lamp test.
18.  Low-cranking voltage alarm.
19.  Generator overcurrent-protective-device not-closed alarm.

Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include
wiring required to support specified items. Locate sensors and other supporting items on engine
or generator unless otherwise indicated.

Remote Emergency-Stop Switch: Flush; wall mounted unless otherwise indicated; and labeled.
Push button shall be protected from accidental operation.

GENERATOR OVERCURRENT AND FAULT PROTECTION

Device Setting: Refer to specification section 260020 for requirements of short circuit and
coordination analysis.

Overcurrent protective devices shall be coordinated to optimize selective tripping when a short
circuit occurs.

1. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize
selective tripping when a short circuit occurs. Coordination of protective devices shall
consider both utility and EPSS as the voltage source.

2. Overcurrent protective devices for the EPSS shall be accessible only to authorized
personnel.

Generator Overcurrent Protective Device:

1. Molded-case circuit breaker, electronic-trip type; 100 percent rated; complying with

UL 489:

a. Tripping Characteristics: Adjustable long-time and short-time delay and
instantaneous.

b. Trip Settings: Selected to coordinate with generator thermal damage curve.

c. Shunt Trip: Connected to trip breaker when engine generator is shut down by other
protective devices.

d. Mounting: Adjacent to, or integrated with, control and monitoring panel.

Ground-Fault Indication: Comply with NFPA 70, "Emergency System" signals for ground fault.
1. Indicate ground fault with other engine generator alarm indications.

2. Trip generator protective device on ground fault.

GENERATOR, EXCITER, AND VOLTAGE REGULATOR

Comply with NEMA MG 1.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated
integrally with generator rotor.
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Electrical Insulation: Class H.

D.  Stator-Winding Leads: Brought out to terminal box to d future reconnection for other voltages if
required. Provide 12-lead alternator.

E. Range: Provide extended range of output voltage by adjusting the excitation level.

F. Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated
capacity.

G.  Enclosure: Dripproof.

H.  Instrument Transformers: Mounted within generator enclosure.

L. Voltage Regulator: Solid-state type, separate from exciter, providing performance as
specified and as required by NFPA 110.

1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 percent
adjustment of output-voltage operating band.

2. Maintain voltage within 15 percent on one step, full load.

3. Provide anti-hunt provision to stabilize voltage.

4. Maintain frequency within 5 percent and stabilize at rated frequency within 2 seconds.

J. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew
point.

K.  Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

L. Subtransient Reactance: 12 percent, maximum.

2.9 OUTDOOR ENGINE GENERATOR ENCLOSURE

A.  Description:

1. Vandal-resistant, sound-attenuating, weatherproof aluminum housing; wind resistant up
to 180 mph. Multiple panels shall be lockable and provide adequate access to components
requiring maintenance. Panels shall be removable by one person without tools.
Instruments and control shall be mounted within enclosure.

a. Sound Attenuation Level: 2.

2. Prefabricated or pre-engineered, galvanized-steel-clad, integral structural-stecl-framed,
enclosure; erected on concrete foundation.

B.  Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 180 mph.

C.  Hinged Doors: With padlocking provisions.

D.  Muffler Location: Within enclosure.
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2.10

2.11

2.12

Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system components
within required limits when unit operates at 110 percent of rated load for two hours with
ambient temperature at top of range specified in system service conditions.

1. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable louvers
prevent entry of rain and snow.

VIBRATION ISOLATION DEVICES

Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in
single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of
sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match

requirements of equipment.

1. Material: Natural rubber separated by steel shims.
2. Number of Layers: Four.

3. Minimum Deflection: 1 inch.

Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to wind
loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch-thick,
clastomeric isolator pad attached to baseplate underside; and adjustable equipment-
mounting and -leveling bolt that acts as blocking during installation.

2. Outside Spring Diameter: Not less than 80 percent of compressed height of the spring at

rated load.

Minimum Additional Travel: 50 percent of required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Minimum Deflection: 1 inch.

W

Vibration isolation devices shall not be used to accommodate misalignments or to make bends.

FINISHES

Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-resistant
pretreatment and compatible primer.

SOURCE QUALITY CONTROL

Prototype Testing: Factory test engine generator using same engine model, constructed of
identical or equivalent components and equipped with identical or equivalent accessories.

1. Tests: Comply with IEEE 115 and with NFPA 110, Level 1 Energy Converters.
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B.

C.

Project-Specific Equipment Tests: Before shipment, factory test engine generator and other
system components and accessories manufactured specifically for this Project. Perform tests at
rated load and power factor. Include the following tests:

this Project. Perform tests at rated load and power factor. Include the following tests:

1. Test components and accessories furnished with installed unit that are not identical to
those on tested prototype to demonstrate compatibility and reliability.

Test generator, exciter, and voltage regulator as a unit.

Full load run.

Maximum power.

Voltage regulation.

Transient and steady-state governing.

Single-step load pickup.

Safety shutdown.

NN R WD

9. Report factory test results within 10 days of completion of test.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with
requirements for installation and other conditions affecting packaged engine generator
performance.
B.  Examine roughing-in for piping systems and electrical connections. Verify actual locations of
connections before packaged engine generator installation.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary electrical service according to requirements indicated:
L. Notify Owner and Engineer no fewer than two working days in advance of proposed
interruption of electrical service.
2. Do not proceed with interruption of electrical service without Owner's written
permission.
3.3 INSTALLATION
A.  Comply with NECA 1 and NECA 404.
B. Comply with packaged engine generator manufacturers' written installation and alignment
instructions and with NFPA 110.
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Equipment Mounting;:

L. Install packaged engine generators on cast-in-place concrete equipment bases. Comply
with requirements for equipment bases and foundations, refer to structural drawings.

2. Coordinate size and location of concrete bases for packaged engine generators. Cast

anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified with concrete.

D. Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.

E. Fuel Piping:

1. Diesel storage tanks, tank accessories, piping, valves, and specialties for fuel systems
packaged with the generator.
2. Copper and galvanized steel shall not be used in the fuel-oil piping system.

F. Install electrical devices furnished by equipment manufacturers but not specified to be factory
mounted.

34 CONNECTIONS

A.  Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of fuel piping and specialties.

B. Connect remote fuel system piping adjacent to packaged engine generator to allow space for
service and maintenance.

C. Connect fuel piping to engines with a gate valve and union and flexible connector.

D. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

E. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Provide a minimum of one 90-degree bend in flexible conduit routed to the engine
generator from a stationary element.

3.5 IDENTIFICATION

A. Identify system components according to Section 260553 "Identification for Electrical
Systems."

3.6 FIELD QUALITY CONTROL

A.  Testing:

1. Perform tests and inspections with the assistance of a factory-authorized service
representative.
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B.  Tests and Inspections:

1. Perform tests recommended by manufacturer and each visual and mechanical inspection
and electrical and mechanical test listed in first two subparagraphs below, as specified in
NETA ATS. Certify compliance with test parameters.

a. Visual and Mechanical Inspection:

1) Compare equipment nameplate data with Drawings and the Specifications.
2) Inspect physical and mechanical condition.

3) Inspect anchorage, alignment, and grounding.

4)  Verify that the unit is clean.

b. Electrical and Mechanical Tests:
1) Perform insulation-resistance tests according to IEEE 43.

a) Machines larger than 200 hp: Test duration shall be 10 minutes.
Calculate polarization index.

b) Machines 200 hp or Less: Test duration shall be one minute.
Calculate the dielectric-absorption ratio.

2)  Test protective relay devices.

3) Verify phase rotation, phasing, and synchronized operation as required by
the application.

4) Functionally test engine shutdown for low oil pressure, overtemperature,
overspeed, and other protection features as applicable.

5) Perform vibration test for each main bearing cap.
6) Verify correct functioning of the governor and regulator.

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to
those specified here, including, but not limited to, single-step full-load pickup test.

3. Battery Tests: Equalize charging of battery cells according to manufacturer's written
instructions. Record individual cell voltages.

a. Measure charging voltage and voltages between available battery terminals for
full-charging and float-charging conditions. Check electrolyte level and specific
gravity under both conditions.

b. Test for contact integrity of all connectors. Perform an integrity load test and a
capacity load test for the battery.

c. Verify acceptance of charge for each element of the battery after discharge.

d. Verify that measurements are within manufacturer's specifications.

4, Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-
charging conditions.

5. System Integrity Tests: Methodically verify proper installation, connection, and integrity
of each element of engine generator system before and during system operation. Check
for air, exhaust, and fluid leaks.
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6. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to measure
voltage and frequency transients for 50 and 100 percent step-load increases and
decreases, and verify that performance is as specified.

7. Harmonic-Content Tests: Measure harmonic content of output voltage at 25 and 100
percent of rated linear load. Verify that harmonic content is within specified limits.

8. Noise Level Tests: Measure A-weighted level of noise emanating from engine generator
installation, including engine exhaust and cooling-air intake and discharge, at four
locations 25 feet from edge of the generator enclosure on the property line, and compare
measured levels with required values.

C.  Coordinate tests with tests for transfer switches and run them concurrently.

D.  Test instruments shall have been calibrated within the past 12 months, traceable to NIST
Calibration Services, and adequate for making positive observation of test results. Make
calibration records available for examination on request.

E. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for leaks. Repair
leaks and retest until no leaks exist.

F. Operational Test: After electrical circuitry has been energized, start units to confirm proper
motor rotation and unit operation for generator and associated equipment.

G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

H.  Remove and replace malfunctioning units and retest as specified above.

L Retest: Correct deficiencies identified by tests and observations, and retest until specified
requirements are met.

J. Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation resistances, time delays, and other values and observations. Attach a label or tag to
each tested component indicating satisfactory completion of tests.

K.  Infrared Scanning: After Substantial Completion, perform an infrared scan of each power
wiring termination and each bus connection while running with maximum load. Remove all
access panels so terminations and connections are accessible to portable scanner.

L. anner.
L. Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.
2. Record of Infrared Scanning: Prepare a certified report that identifies terminations and

connections checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.
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3.7 MAINTENANCE SERVICE

A.  Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall
include 12 months' full maintenance by skilled employees of manufacturer's authorized service
representative. Include quarterly preventive maintenance and exercising to check for proper
starting, load transfer, and running under load. Include routine preventive maintenance as
recommended by manufacturer and adjusting as required for proper operation. Parts shall be
manufacturer's authorized replacement parts and supplies.

B. Parts shall be manufacturer's authorized replacement parts and supplies.

C. lies.

3.8 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain packaged engine generators.

3.9 FUEL REQUIREMENT

A.  Provide a full tank of diesel fuel on close out after all required testing and inspections has been
completed.

END OF SECTION 263213

Melvin Morgan CC 263213 - 18 DIESEL-ENGINE-DRIVEN
Generator Replacement Final Review Set GENERATOR SETS



SECTION 264313 - SURGE PROTECTIVE DEVICES FOR LOW-VOLTAGE ELECTRICAL
POWER CIRCUITS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

—

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions of standard industry practices, apply to this Section.

SUMMARY

This Section includes Transient Voltage Surge Suppressors (TVSS) or Surge Protection
Devices (SPD) for low-voltage power, control, and communication equipment.

SUBMITTALS

Must have fen-day prior approval to bid on project. Request for submittal must be in
writing and attached with independent documentation of the following items.

Drawings: Electrical and mechanical drawings shall be provided by the manufacturer
which show unit dimensions, weights, mounting provisions, connection notes, wire size
and wiring diagram.

Equipment Manual: The manufacturer shall furnish an installation manual with installation
notes, start-up and operating instructions for the specified system. Installation instructions
shall clearly state whether the system requires an external overcurrent device to maintain
the system’s UL 1449 listing. SPD requiring external overcurrent devices are not
acceptable.

Verification that all SPD are UL tested and labeled with 20kA (In) nominal discharge
rating for compliance to UL96A Lightning Protection Master Label and NFPA 780.
Manufacturer shall provide UL 4™ Edition documentation as part of submittal. Products
submitted will be listed on UL's website under category code VZCA. Products not
listed on UL's website will not be accepted.

VPR (clamping voltage) rating under UL 1449 4™ edition 6kV x 3000A testing will be a
maximum of the following:

120V system 600V (L-N)
277V system 1200V (L-N)

STANDARDS
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1.5

1.6

1.7

Underwriters Laboratories 1449 - (UL 1449 4™ edition or current safety standard for
surge protection devices)

NEC article 285. National Electrical Code and NFPA 780 Standard for the installation
of lightning protection systems. SPD shall be labeled with a minimum 100kAIC rating.

UL96A - Lightning Protection Master Label

IEEE (Institute of Electrical and Electronic Engineering Inc.) C62.41.1 and C62.41.2 —
2002

IEEE C62.45 —2002

IEEE C62.33 & C62.35

All manufacturers must comply with above listed standards and any additions current
revisions

of industry standards. All products that do not comply with current industry standards
will not be accepted.

QUALITY ASSURANCE

Source Limitations: Obtain suppression devices and accessories through one source
from a single manufacturer.

PROJECT CONDITIONS

Placing into Service: Do not energize or connect service entrance equipment,
panelboards, control terminals, or data terminals to their sources until the surge
protective devices are installed and connected.

Protection modes: The SPD shall provide Line to Neutral (L-N) (Wye), Line to Ground
(L-G) (Wye or Delta), Line to Line (L-L) (Delta) and Neutral to Ground (N-G) (Wye)
protection.

Service Conditions: Rate surge protective devices for continuous operation under the

following conditions, unless otherwise indicated:

1. Maximum Continuous Operating Voltage (MCOV): Not less than 115 percent of
nominal system operating voltage per UL 1449 3%,

2. Operating Temperature: 30 to 120 deg F (0 to 50 deg C).

3. Humidity: 0 to 85 percent, non-condensing.

4, Altitude: Less than 20,000 feet (6000 m) above sea level.

COORDINATION

Coordinate location of field-mounted surge suppressors to allow adequate clearances for
maintenance.
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1.8 WARRANTY

A.  General Warranty: Special warranties specified in this Article shall not deprive Owner
of other rights owner may have under other provisions of the Contract Documents and
shall be in addition to, and run concurrent with, other warranties made by Contractor
under requirements of the Contract Documents.

B.  Manufacturer shall provide a product warranty for a period of not less than ten (10)
years from date of installation. Warranty shall cover unlimited replacement of TVSS
modules during the warranty period. Those firms responding to this specification shall
provide proof that they have been regularly engaged in the design, manufacturing and
testing of TVSS for not less than five (5) years.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.  PQ Protection/Power Logics

B.  LEA International

C.  Advanced Protection Technologies (APT)
D.  Surge Suppression Incorporated (SSI)

E. Square D

F. Current Technologies

2.2 SERVICE ENTRANCE SUPPRESSORS

A.  Required surge current ratings per phase:

| >3,000Amps | 2500-1600Amps | 1200-800A | 600A |
400-100A
Service Entrance | 400kA/Modular | 300kA/modular | 200kA/modular
| 200kA/Modular | 200kA/Modular
Distribution | - | - | 200kA | 200kA | 200kA
Branch Panels | - | - | - \ 100kA | 100kA

B. Equipment shall Equipment shall be a multi-stage parallel protector. All voltages must be
verified by location on drawings, online diagrams and equipment scheduled. The
equipment’s minimum surge current capacity shall be as shown above depending upon
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panel amperage.

SPD shall be modular design with field replaceable modules per phase and per mode.
Redundant status indicators shall be mounted on the front of the door that monitors the
system protection circuitry.

SPD shall contain a technology that utilizes multiple thermally protected metal oxide
varistors (MOV) per mode.

SPD shall be labeled as minimum with Type 1 if installed ahead of the service entrance
disconnect or Type 2 if installed downstream of the service entrance disconnect
(verifiable at UL.com). Every component of every mode, including N-G, shall be
protected by internal thermal protection. SPDs relying upon external or supplementary
installed safety overcurrent protection do not meet the intent of this specification. Units
must have an In (nominal discharge) of 20kA.

SPD shall provide the following monitoring features and options: dry contacts, surge
counter and audible alarm. Equipment shall utilize a NEMA 4 enclosure.

SPD shall be designed and equipped with integral disconnecting means, for SPD at
main service entrance switchboard.

DISTRIBUTION PANELS

Device shall meet all specification requirements in section 2.1 except as follows:
Equipment shall be a multi-stage parallel protector. All voltage must be verified by
location on drawings, one-line diagrams and equipment scheduled. The equipment’s
minimum surge current capacity shall be 200kA per phase (L-N plus L-G) and 100kA per
mode (L-N, L-G, L-L and N-G).

1. The system protection shall contain metal oxide varistors (MOV). Each MOV
will be individually coordinated to pass UL 1449. The unit shall be non-modular
or modular type.

2. Equipment shall provide the following monitoring features: dry contacts and
audible alarm. Equipment shall utilize a NEMA 4 enclosure.

BRANCH PANEL SUPPRESSORS & AUXILIARY PANEL SUPPRESSORS

Device shall meet all specification requirements in section 2.1 except as follows:
Equipment shall be a multi-stage parallel protector. All voltage must be verified by
location on drawings, one-line diagrams and equipment scheduled. The equipment’s
minimum surge current capacity shall be 100kA per phase (L-N plus L-G) and 50kA per
mode (L-N, L-G, L-L and N-G).
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1. The system protection shall contain metal oxide varistors (MOV). Each MOV
will be individually coordinated to pass UL 1449. The unit shall be non-modular
or modular type.

2. Equipment shall provide the following monitoring features: dry contacts and
audible alarm. Equipment shall utilize a NEMA 4 enclosure

PART 3 - EXECUTION

3.1

A.

3.2

INSTALLATION OF SURGE PROTECTIVE DEVICES

Review all installation information in owner’s manual. Verify all voltage before
connections to avoid injury and damage to equipment. The specified unit shall be
installed external to switchboard, distribution and panelboard as stand alone. Internal
products will not be accepted.

The specified service entrance/switchboard/switchgear system shall be installed with the
shortest lead length possible from the power conductor(s) it is protecting, must have a
grounding of 25 Ohms (NEC Article 250.53) or less and shall avoid any unnecessary or
sharp bends. Ultilize product as described under 2.2.G with integral disconnect means.

The specified distribution and branch panelboard system shall be installed with the
shortest lead length possible from the power conductor(s) it is protecting, must have a
grounding of 25 Ohms (NEC Article 250.53) or less and shall avoid any unnecessary or
sharp bends. Utilize a 30-amp breaker for connection means. See manufacturer’s
installation manual. For service entrance devices, utilize product as described under
2.2.G with integral disconnect means.

FIELD QUALITY CONTROL

Testing: Perform the following field quality-control testing:

1. After installing surge protective devices, but before electrical circuitry has been
energized, test for compliance with requirements.

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

Manufacturers Field Service:

1. Engage a factory authorized service representative to inspect equipment
installation. Report results in writing

2. Verify that electrical wiring installation complies with manufacturer’s installation
requirements.

END OF SECTION 264313
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