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SECTION 23 3423
HVAC POWER VENTILATORS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Roof exhausters.
B. Wall exhausters.
C. Inline centrifugal fans and blowers.
1.02 REFERENCE STANDARDS

A. AMCA 301 - Methods for Calculating Fan Sound Ratings from ,@ Test Data 2022.

N

A. Product Data: Provide data on fans and acces , includivig fan curves with specified
operating point plotted, power, rpm, sound p t rated capacity, and electrical
characteristics and connection requiremepis

B. UL 705 - Power Ventilators Current Edition, Including All R

1.03 SUBMITTALS

B. Manufacturer's Instructions: Indicateyin nstructions.
1.04 FIELD CONDITIONS
A. Request Owner permissiogfio use peritianent ventilator(s) for ventilation during construction.
PART 2 PRODUCTS
2.01 MANUFACTURER
A. Greenhec ration: www.greenheck.com.
B. Loren Cook Coifgpany: www.lorencook.com.

2.02 WALL EXHAUSTERS

A. Fan Unit: V-belt or direct driven with spun aluminum housing; resiliently mounted motor; 1/2
inch mesh, 0.062 inch thick aluminum wire bird screen.

B. Backdraft Damper: Gravity actuated, aluminum multiple blade construction, felt edged with
offset hinge pin, nylon bearings, blades linked, and line voltage motor drive, power open, spring
return.

C. Sheaves: For V-belt drives, provide cast iron or steel, dynamically balanced, bored to fit shafts
and keyed; variable and adjustable pitch motor sheaves selected so required rpm can be
reached with sheaves set at mid-position; fan shaft with self-aligning prelubricated ball
bearings.
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PART 3 EXECUTION
3.01 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Secure wall exhausters with cadmium plated steel lag screws to roof curb.
C. Provide sheaves required for final air balance.

D. Install backdraft dampers on inlet to roof and wall exhausters.

N
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SECTION 26 0010
BASIC ELECTRICAL REQUIREMENTS

PART 1 GENERAL
1.01 SCOPE

A

1.02 GENERAL REQUIREMENTS
A.

Hesperia FS 305 Metal Building 26 0010-1

This section supplements all sections of this division and shall apply to all phases of work
hereinafter specified, shown on the drawings, or required to provide a complete installation of
electrical systems for the Project. The work required under this division is not limited to the
electrical specifications and drawings. Refer to all bid documents including Civil, Architectural,
Structural, and Building manufacturer documents which may designate Work to be
accomplished. The intent of the Specifications is to provide a complete and operable electrical
system, which shall include all documents that are a part of the entire Project Contract.

1. Work included: Furnish all labor, material, tools, equipment, facilities, transportation,
skilled supervision necessary for, and incidental to, performing operations in connection

with furnishing, delivery, and installation of the work in this division complete as shown or
noted on the Drawings and specified herein.

Related Work Specified Elsewhere:
1.  Refer to all sections in the general contract conditio & equirements and

Division 1, General Requirements.
Work Installed but Furnished by Others:

1. The electrical work includes the installatio
equipment furnished by others. Verify in
equipment will be furnished by other:

nnection of certain materials and
tails. Foundations for apparatus and
otherwise noted or detailed.

Guarantee See General Condition

1.  Except as may be specifie other Sections in the specification, guarantee
equipment furnished under th ecifications for a period of one year, except for
equipment required tgfhave a loriger guarantee period, from date of final completion.
Guarantee all worl st defective workmanship, material, and improper installation.
Upon notificationggf failur@ycorrect deficiency immediately and without additional cost to
the Owner.

2. Standard ga anufacturer shall apply for replacement of parts after expiration of
the above P ifanufacturer shall furnish replacement parts to the Owner or his
i s approved. Furnish to the Owner, through the Architect, printed

f project. Conform to Division 01.

Equipment Safety: All electrical materials and equipment shall be new and shall be listed by
Underwriter's Laboratories and bear their label, or listed and certified by a nationally recognized
testing authority where UL does not have an approval. Custom made equipment must have
complete test data submitted by the manufacturer attesting to its safety.

Codes and Regulations:

1. Design, manufacturer, testing and method of installation of all apparatus and materials
furnished under the requirements of these specifications shall conform to the latest
publications or standard rules of the following:

a. Institute of Electrical and Electronic Engineers - IEEE
b. National Electrical Manufacturers' Association - NEMA
c. Underwriters' Laboratories, Inc. - UL

BASIC ELECTRICAL
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D. Requirements of Regulatory Agencies:
1.

National Fire Protection Association - NFPA
American Society for Testing and Materials - ASTM
American National Standards Institute - ANSI
California Electrical Code - CEC, Title 24, Part 3
California Code of Regulations, Title 8, Subchapter 5
California Building Code-CBC, Title 24 Parts 1 &2

j.  State & Municipal Codes in Force in the Specific Project Area
k. Occupational Safety & Health Administration - OSHA
I.  California State Fire Marshal

m. California Fire Code- CFC, Title 24 Part 9

n. National Electrical Testing Association - NETA

The term "Code", when used within the specifications, shall refer to the Publications,
Standards, ordinances and codes, listed above. In the case
different levels of requirements the most stringent rules shi&

Se ™o o

ceed minimum
here code conflicts occur, the
most stringent shall apply. The most stringent conditityg Il be as interpreted by the

es, fees and Code. Permits, licenses,

a. Comply with all requirements for pe
i i ired for the Contractor at his expense shall

b. Comply with the require ts

Make all arrangements€uit y companies for proper coordination of the Work.

E. NOT USED

F. Interpretations: The Co tor through the Architect must make Requests for interpretations of
drawings and specifications. y such requests made by equipment manufacturers or
suppliers will be ref; the ®ontractor.

G. Standard of Qualit

The contra s and Specifications establish the “MINIMUM STANDARD OF
roduct and/or system must meet to be considered acceptable. Products
tures will be considered if the product and/or system meet or exceed the

“MINIMUNRSTANDARD OF QUALITY” established by this Contract Document.

2.  ltems for similar application shall be of the same manufacturer.

3. The label of listing by UL shall appear on all materials and equipment for which standards
have been established by the agency.

4. Where codes as listed in Section General Requirement Section of the Specifications that
establish label or approved requirements, furnish all materials and equipment with either
the required labels affixed or the necessary written approval.

5. Provide the type and quantity of electrical materials and equipment necessary to complete
Work and all systems in operation, tested and ready for use.

6. Provide and install all incidental items that belong to the Work described and which are
required for complete systems.

7.  All switchboards, distribution boards, panel boards and circuit breakers shall be of the
same manufacturer.
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8. All wiring devices such as switches and receptacles shall be of the same manufacturer.
H. Substitutions: Refer to Division 01

I.  Submit comprehensive material list, shop drawings and complete technical data for the
following equipment and materials:

1.  General Requirements:
a. Lighting Fixtures
b. Conduits
c. Conductors, include all selected insulation types.
d. Pullboxes, manholes and handholes.
J.  Record Drawings: Refer to Division 01, Contract Closeout.
K. Work Responsibilities:

1. The drawings indicate diagrammatically the desired locations or arrangement of conduit
runs, outlets, junction boxes and equipment and are to be fo . Execute the work so

as to secure the best possible installation in the available gfiace arjl to overcome local
difficulties due to space limitations. The Contractor is regpongible fir the correct placing
of his work. Where conflicts occur in plans and/or specifiCqtior e most stringent

application shall apply and shall be part of the basg

&
2. Locations shown on architectural plan or on wall el€ @ shall take precedence over
electrical plan locations, but where a major cgnflict is €§éfient, notify the Architect.

3. Inthe event minor changes in the indica
to developed conditions in the building co
equipment or due to interference wij
extra cost.

or rearrangement of furnishings or
ades, such changes shall be made without

4.  Verify dimensions and the ¢
proceeding with the roughi

f Owner-Furnished equipment before
connections.

5. All scaled and figured
indicated. Before p
with the drawings to se

without violatiog 30
the work indicated on the drawings or described in the

6. Should any clia .
specificat 2

ensi are approximate of typical equipment of the class

sary in order to comply with the above requirements, notify the

8. Replace or repair, without additional compensation any work which does not comply with
or which is installed in violation of any of these requirements.

L. Installation General: For special requirements, refer to specific equipment under these
requirements.

1. Unless otherwise specified elsewhere in the specifications, do all excavating necessary for
the proper installation of the electrical work.

2. Locations of Openings: Locate chases, shafts and openings required for the installation of
the electrical work during framing of the structure. Do any additional cutting and patching
required. Cutting or drilling in any structural member is prohibited without approval of the
Architect. Furnish all access panels to make all boxes, connections and devices
accessible as required by CEC.

BASIC ELECTRICAL
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10.

11.

Location of Sleeves: Where conduits pass through concrete walls, suspended slabs or
metal deck floors, install sleeves of adequate size to permit installation of conduit.
Sleeves shall be installed prior to pouring of concrete and shall have ends flush with the
wall or extend 2 inches above floor surfaces. Verify locations.

Wherever conduit extends through roof, install flashings in accordance with drawings and
details.

Contractor shall be responsible for cutting and patching which may be required for the
proper installation of the electrical work.

Protect work, materials and equipment and provide adequate and proper storage facilities
during the progress of the work. Storage outdoors shall be weather protected and shall
include space heaters to prevent condensation. Provide for the safety and good condition
of all work until final acceptance of the work. Replace all damaged or defective work,
materials and equipment before requesting final acceptance.

Conduit and Equipment to be Installed: Clean thoroughly to remove plaster, spattered
paint, cement and dirt on both exterior and interior. All undergsagind conduits shall be
mandrelled prior to pulling wire.

Conduit and Equipment to be Painted: Clean conduit exXgos@
structure by removing plaster and dirt. Remove greagg, OMandGy
conduit and equipment by wiping with clean rags ; @ itab

paint.
ster, ise and oil, and leave surfaces,
. Touch up scratched or bare spots to

2w in completed
ilar material from
olvents in preparation for

Items with Factory Finish: Remove cemen
including cracks and corners, clean and
match finish.

Site Cleaning: Remove from site 3
a weekly basis. Vacuum out all ca
to pulling any conductors.

rtons, scrap materials and other rubbish on
itchgear and panels and junction boxes prior

Electrical equipment and mafgrighs exposed to public and in finished areas shall be finish-
painted after installation,in ac ance with the Painting Section. All exposed screw-type
fasteners, exterior, ogfnterior in ré&strooms, shall be vandal-resistant spanner type; include
tool.

M. Excavation, Backfilli Qutti d Patching:

cavation required by the governing authorities having jurisdiction shall be
performe®as a part of the work of this Division.

Verify openings indicated on the drawings. Provide all saw cutting, patching and
reinforcement of the construction of the building and flooring as required to install
electrical work.

The granular backfill shall be placed in layers not to exceed 150 mm in depth and each
layer shall be thoroughly compacted by means of packers or mechanical tampers to a
relative compaction of not less than 90% Standard Proctor Density for the backfill material
at optimum moisture content.

N. NOT USED

O. Protection: Protect finish parts of the materials and equipment against damage during the
progress of the work and until final completion and acceptance. Cover materials and
equipment in storage and during construction in such a manner that no finished surfaces will be
damaged or marred. Keep moving parts clean, dry and lubricated.
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P. Cleaning Up:

1. Upon completion of the work and at various time during the progress of the work, remove
from the building all surplus materials, rubbish and debris resulting from the work of this
Division.

2. Thoroughly clean switchgear including busses, apparatus, exposed conduit, metal work
including the exterior and interior, and accessories for the work of this Division, of cement,
plaster and other deleterious materials; remove grease and oil spots with cleaning solvent;
carefully wipe surfaces and scrape cracks and corners clean.

3. Thoroughly polish chromium or plated work. Remove dirt and stains from lighting fixtures.
4. Leave the entire installation in a clean condition.
Q. Completion:

1. The work will not be reviewed for final acceptance until operating and maintenance data,
manufacturer's literature, panel directories and nameplates specified herein have been
approved and properly posted or installed and final cleaning of equipment and premises
has been completed.

2. When the installation is complete and adjustments hav
for a period of one week, during which time demonstra
operating in conformance with the specifications.

operate the system
s are completed and

R. Operating and Maintenance Data: Submit complete an ime, prior to acceptance of the
installation, 4 copies of manufacturer's instructiong for ope and maintenance of electrical
equipment, including replacement parts lists. Ag ified in Division 01

will submit observation reports
Contract deficiencies. The Contractor is
responsible for making corrections imm Ndtice of Completion of the project will not be
made until all items have been corrggted

T. Final Completion of Electrical S
1. Prior to Final Completign of op&gating electrical systems, the Contractor shall:

f the type and quality specified and as necessary for proper
ready for use.

b. c required Operating and Maintenance Data/Manuals.
C. D gjoject pertaining to this Division of the work.
d. |[auon has been completed and adjustments made, operate the system for

ne week, during which time, demonstrate to the Architect that systems
are plete and operating in conformance with Contract Documents.

e. Conduct tests required and as specified in this Division and submit test reports and
corrective actions taken.

f.  Submission of warranties and guarantees.
2. Final Completion of Work Shall be Contingent On:
a. Contractor replacing defective materials and workmanship.

b. Upon completion of work and adjustments made, Contractor shall conduct an
operating test for each system for approval at such time as Architect directs.
Conduct test in presence of authorized representative of Architect and demonstrate
that systems and equipment do operate in accordance with requirements of the
Contract Documents and are free from electrical and mechanical defects.

c. Contractor shall provide the necessary training programs and instructions to the
Owner's representative. Number of hours shall be a minimum of four (4) hours for

BASIC ELECTRICAL
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each system or days as required under separate Sections of these Specifications.
Complete operation and maintenance manuals shall be provided at least two (2)
weeks prior to training.

d. Submit copies of manufacturer's instructions and maintenance of electrical equipment
including replacement parts lists. Each set shall include one set of shop drawings of
equipment installed.

U. Submittals for Change Orders: When changes are made during the construction phase,
deletions and additions shall be presented in a manner that will indicate the cost of each item of
material and corresponding labor. Markup shall be then added in accordance with the
requirements of the General Conditions as modified by the Supplementary Conditions.

V. The Contractor at a time convenient to the Owner shall provide instruction to the Owner's

operating personnel in the proper operation and maintenance of all equipment and systems.
The instructors shall have received factory training and shall be thoroughly familiar with the
equipment installed. The operating personnel shall receive the number of days instruction as
indicated in other sections.

1.03 PROJECT RECORD DOCUMENTS

A. RECORD DRAWINGS: CAD: USE A COMPUTER AIDED D ) SYSTEM IN THE
PREPARATION OF RECORD DRAWINGS FOR THIS PROJEC ABLE CAD
SYSTEMS SHALL BE CAPABLE OF PRODUCING FILES T VERSION 2014
COMPATIBLE DWG OR DXF FORMAT. OWNER'S CO ILL FURNISH CAD
BACKGROUNDS FOR USE BY THE CONTRACTOR AFT TRUCTION IS 85%
COMPLETE EXCEPT WHERE PROHIBITED BY C ACT.

B. Record Set During the Work: At site, maintai e set of Drawings as a Field Record
Set. Also maintain at least one copy of all Addenia, Modifications, approved submittals,
correspondence, and transmittals at site ings and data in good order and readily
available to Architect and Owner.

C. Changes: Clearly and correctly k awings to show changes made during the
construction process at the time anged work is installed. No such changes shall be
made in the work unless autyorize the Architect.

D. Final Record Drawings: rm to Division 01 requirements.

E. Preparation of Final Ragord ings: Contractor shall transfer recorded changes in the work
indicated on the Fighd ReCyrd Set to the record set. Changes shall be neatly and clearly drawn
and noted by skillefl draftsiien, and shown technically correct.

F. Approval: Prior @#gCt's inspection for Substantial Completion, submit the Final Record
Drawings itect for review, and make such revisions as may be necessary for Final
Record Dra s to be a true, complete, and accurate record of the work.

G. Manuals: Obtairrdata from the various manufacturers and submit instruction, operation, and
maintenance manuals as required and to the extent required under other Sections.

H. At all times when the work is in progress, maintain at the workplace, fabrication shop or Project
Site as applies, a complete separate, clean, undamaged set of the latest stamped, actioned
submittals. As work progresses, maintain records of "as installed" conditions on this set in
suitable ink or chemical fluid. Update the set daily. After successful completion of Project Site
testing specified herein, and after completion of Punch List corrections, copy all records of "as
installed" conditions on to originals.

[.  Quantity:

1.  Review sets:As for Shop and Field Drawings.
2. Record set:Refer to Division 01.
Hesperia FS 305 Metal Building 26 0010-6 BASIC ELECTRICAL
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J.  Content: All drawings required under "Field and Shop Drawings". Show "as installed" condition.
Where room designations according to Project permanent signage differ from construction
designations in the Contract Documents, show both designations.

K. Warranty Certificates: Comply with Division 01.

END OF SECTION

. - BASIC ELECTRICAL
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SECTION 26 0519
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Single conductor building wire.
Wiring connectors.
Electrical tape.
Heat shrink tubing.
Wire pulling lubricant.
Cable ties.

mmo oW

1.02 RELATED REQUIREMENTS
A. Section 26 05 53 - Identification for Electrical Systems: Identifi @ ducts and

requirements.
1.03 ADMINISTRATIVE REQUIREMENTS \

A. Coordination:

1. Coordinate sizes of raceways, boxes, and equlip
sections with the actual conductors to be i
sizes increased for voltage drop.

2.  Coordinate with electrical equipmentg ool under other sections to provide terminations
suitable for use with the conductorf/to be Y\astaied.

3. Notify Architect of any conflictsguvitihor deviations from the contract documents. Obtain
direction before proceeding 0

men sures installed under other
2d, including adjustments for conductor

1.04 SUBMITTALS

A. Product Data: Provide facturer's standard catalog pages and data sheets for conductors
and cables, including detaileG§information on materials, construction, ratings, listings, and
available sizes, confgur&ions,

B. Project Record Do
routing for und

Record actual installed circuiting arrangements. Record actual
uits.

1.05 QUALITY ASS
A. Conform to req@gements of NFPA 70.
B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

PART 2 PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

LOW-VOLTAGE ELECTRICAL
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B.

®@mmoo

Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

Nonmetallic-sheathed cable is not permitted.

Underground feeder and branch-circuit cable is not permitted.
Service entrance cable is not permitted.

Armored cable is not permitted.

Metal-clad cable is not permitted.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A

Oo0ow

I omm

Provide products that comply with requirements of NFPA 70.
Provide products listed, classified, and labeled as suitable for the purpose intended.
Provide new conductors and cables manufactured not more than one year prior to installation.

Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

Comply with NEMA WC 70.
Thermoplastic-Insulated Conductors and Cables: Listed an
Thermoset-Insulated Conductors and Cables: Listed and

Conductor Material:
1. Provide copper conductors only. Aluminum conduct&{s

2.  Copper Conductors: Soft drawn annealgf

indicated.
3. Tinned Copper Conductors: Com @
Minimum Conductor Size:
1. Branch Circuits: 12 AWG.
a. Exceptions:
1) 20A,120
2) 20A,12
3)

ircuits longer than 75 feet: 10 AWG, for voltage drop.
uits longer than 150 feet: 8 AWG, for voltage drop.
its longer than 150 feet: 10 AWG, for voltage drop.

1. Color code ors as indicated unless otherwise required by the authority having
. tain consistent color coding throughout project.
2. Color Co®ng Method: Integrally colored insulation.
a. Conduttors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.
3. Color Code:
a. 208Y/120V, 3 Phase, 4 Wire System:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
4) Neutral/Grounded: White.
b. Equipment Ground, All Systems: Green.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:
a. Cerro Wire LLC: www.cerrowire.com/#sle.
LOW-VOLTAGE ELECTRICAL
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w

b. Encore Wire Corporation: www.encorewire.com/#sle.
c. Southwire Company: www.southwire.com/#sle.

d. Rome Wire and Cable.

e. Okonite Wire

f.  Pirelli Wire and Cable

g. Carol Cable

Description: Single conductor insulated wire.

Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller: Solid.
b. Size 8 AWG and Larger: Stranded.

Insulation Voltage Rating: 600 V.

Insulation:

1. Copper Building Aerial wWre: Type THW-2 THHN, XHHW-2, THHW or THWN-2, except
as indicated below.
A. Installed Underground: Type XHHW-2.

2.04 WIRING CONNECTORS

A.

G.
H.

itals¥& for use with the

Description: Wiring connectors appropriate for the appli
i 86B or UL 486C as

conductors to be connected, and listed as complying

applicable.

Wiring Connectors for Splices and Taps:

1.  Copper Conductors Size 8 AWG and Smf

2.  Copper Conductors Size 6 AWG and Lar
connectors.

Wiring Connectors for Terminations:

1. Provide terminal lugs for congfectin ctors to equipment furnished with terminations
designed for terminal lugs.

2.  Provide compression adapters@ar connecting conductors to equipment furnished with
mechanical lugs wh nly compwession connectors are specified.

3.  Where over-sized tors are larger than the equipment terminations can
accommodate, ey

than requiredfo ating of the overcurrent protective device.
4. Copper Cand e 8 AWG and Larger: Use mechanical connectors or compression
connector nectors are required.
Do not use iercing or insulation-displacement connectors designed for use with
conductors ut stripping insulation.

Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.

Twist-on Insulated Spring Connectors: Rated 600 V, 221 degrees F for standard applications
and 302 degrees F for high temperature applications; pre-filled with sealant and listed as
complying with UL 486D for damp and wet locations.

Mechanical Connectors: Provide bolted type or set-screw type.
Compression Connectors: Provide circumferential type or hex type crimp configuration.

2.05 WIRING ACCESSORIES

A. Electrical Tape:
1. Vinyl Color Coding Electrical Tape: Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion,
and sunlight; suitable for continuous temperature environment up to 221 degrees F.
LOW-VOLTAGE ELECTRICAL
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2. Vinyl Insulating Electrical Tape: Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

3.  Rubber Splicing Electrical Tape: Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil; suitable for continuous temperature
environment up to 194 degrees F and short-term 266 degrees F overload service.

4. Electrical Filler Tape: Rubber-based insulating moldable putty, minimum thickness of 125
mil; suitable for continuous temperature environment up to 176 degrees F.

5. Moisture Sealing Electrical Tape: Insulating mastic compound laminated to flexible, all-
weather vinyl backing; minimum thickness of 90 mil.

B. Heat Shrink Tubing: Heavy-wall, split-resistant, with factory-applied adhesive; rated 600 V;
suitable for direct burial applications; listed as complying with UL 486D.

C. Wire Pulling Lubricant: Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.

D. Cable Ties: Material and tensile strength rating suitable for application.

PART 3 EXECUTION \Q

3.01 EXAMINATION
A. Verify that interior of building has been protected from we @
B. Verify that work likely to damage wire and cabl been c@fipleted.
are installed and are properly sized to

NFPA 70.

C. Verify that raceways, boxes, and equipment e
accommodate conductors and cables in a

D. Verify that field measurements are as i

E. Verify that conditions are satisfactogf’fo adion prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughl remove¥oreign materials before installing conductors and cables.

3.03 INSTALLATION

A. Circuiting Require
1. Unlessdi

ircuit routing indicated is diagrammatic.

2. When circ asition is indicated without specific routing, determine exact routing
requi

3. Arrang cuiting to minimize splices.

4. Include cirtyit lengths required to install connected devices within 10 ft of location

indicated.

5.  Circuiting Adjustments: Unless otherwise indicated, when branch circuits are indicated as
separate, combining them together in a single raceway is not permitted.

6. Common Neutrals: Unless otherwise indicated, sharing of neutral/grounded conductors
among single phase branch circuits of different phases installed in the same raceway is
not permitted. Provide dedicated neutral/grounded conductor for each individual branch

circuit.
B. Install products in accordance with manufacturer's instructions.
C. Perform work in accordance with NECA 1 (general workmanship).

D. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
LOW-VOLTAGE ELECTRICAL
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3. Do not damage conductors and cables or exceed manufacturer's recommended maximum
pulling tension and sidewall pressure.

4. Use suitable wire pulling lubricant where necessary, except when lubricant is not
recommended by the manufacturer.

E. Paralleled Conductors: Install conductors of the same length and terminate in the same
manner.

F. Secure and support conductors and cables in accordance with NFPA 70 using suitable
supports and methods approved by the authority having jurisdiction. Provide independent
support from building structure. Do not provide support from raceways, piping, ductwork, or
other systems.

1. Installation Above Suspended Ceilings: Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

2. Installation in Vertical Raceways: Provide supports where vertical rise exceeds
permissible limits.

G. Install conductors with a minimum of 12 inches of slack at each outlet.

H. Where conductors are installed in enclosures for future terminati
minimum of 5 feet of slack.

I.  Neatly train and bundle conductors inside boxes, wirewa a

enclosures.

J.  Group or otherwise identify neutral/grounded conductor ociated ungrounded
conductors inside enclosures in accordance with BlEPA 70:

K. Make wiring connections using specified wiri ectors.

1. Make splices and taps only in accessible Bgites. DU not pull splices into raceways or make
splices in conduit bodies or wiring gf

2.  Remove appropriate amount of co @
cutting, nicking or damaging 0

3. Do not remove conductor s

sulation for making connections without

o facllitate insertion into connector.

6. Compression

and dies.
L. Insulate splices agd at are made with uninsulated connectors using methods suitable for
the applice itfinsulation and mechanical strength at least equivalent to unspliced

conductors.
1.  Dry Locatidgs: Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For taped connections, first apply adequate amount of rubber splicing electrical tape
or electrical filler tape, followed by outer covering of vinyl insulating electrical tape.
2. Damp Locations: Use insulating covers specifically designed for the connectors, electrical
tape, or heat shrink tubing.
a. For connections with insulating covers, apply outer covering of moisture sealing
electrical tape.
b. For taped connections, follow same procedure as for dry locations but apply outer
covering of moisture sealing electrical tape.
3.  Wet Locations: Use heat shrink tubing.

M. Insulate ends of spare conductors using vinyl insulating electrical tape.

LOW-VOLTAGE ELECTRICAL
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N.

Field-Applied Color Coding: Where vinyl color coding electrical tape is used in lieu of integrally
colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

Identify conductors and cables in accordance with Section 26 05 53.

Install firestopping to preserve fire resistance rating of partitions and other elements, using
materials and methods specified in Section Firestopping.

Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Perform inspections and tests listed in NETA ATS, Section 7.3.2. The insulation resistance test
is required for all conductors. The resistance test for parallel conductors listed as optional is not
required.

C. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
LOW-VOLTAGE ELECTRICAL
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SECTION INCLUDES

A.
B.
C.
D.

Grounding and bonding requirements.
Conductors for grounding and bonding.
Connectors for grounding and bonding.
Ground rod electrodes.

1.02 REFERENCE STANDARDS

A.

o w

F.

IEEE 81 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System; 2012.

NECA 1 - Standard for Good Workmanship in Electrical Constr
NEMA GR 1 - Grounding Rod Electrodes and Grounding Rod Couplings; 2007.

NETA ATS - Acceptance Testing Specifications for El wep Equipment and Systems;
2013.

NFPA 70 - National Electrical Code; Most Rece
Jurisdiction, Including All Applicable Amendm

UL 467 - Grounding and Bonding Equipm

ition AG¥pted by Authority Having
d Supplements.

ition, Including All Revisions.

1.03 ADMINISTRATIVE REQUIREMENTS

A.

B.

1.04 SUBMITTALS
A.

B.
C.

Coordination:

1. Verify exact locations of un nd metal water service pipe entrances to building.

2. Coordinate the work with other@ades to provide steel reinforcement complying with
specified requiremepi for concrete-encased electrode.

3. Notify Architect of flicts with or deviations from the contract documents. Obtain
direction befor edirigywith work.

Sequencing:

1. Donotin

d electrodes until final backfill and compaction is complete.

Product Data: Wrovide manufacturer's standard catalog pages and data sheets for grounding
and bonding system components.

Field quality control test reports.

Project Record Documents: Record actual locations of grounding electrode system
components and connections.

1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

C. Product Listing Organization Qualifications: An organization recognized by OSHA as a
Nationally Recognized Testing Laboratory (NRTL) and acceptable to authorities having
jurisdiction.
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1.06 DELIVERY, STORAGE, AND HANDLING

A.

Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2 PRODUCTS

2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.

B. Unless specifically indicated to be excluded, provide all required components, conductors,
connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

D. Grounding System Resistance:

1. Achieve specified grounding system resistance under normal conditions unless
otherwise approved by Architect. Precipitation within the prgf hours does not
constitute normally dry conditions.

2. Grounding Electrode System: Not greater than 25 ohmsWg.g when tested
according to IEEE 81 using "fall-of-potential" meth \

E. Grounding Electrode System:

1. Provide connection to required and supplemental gr
grounding electrode system.

a. Provide continuous grounding electf;

b. Install grounding electrode cond
damage. Bond grounding eleg
bonding jumper.
2. Metal Underground Water Pj
a. Provide connection to
present) water seryice pi ) that are in direct contact with earth for at least 10 feet
at an accessiblegbcation not¥more than 5 feet from the point of entrance to the
building.

b. Provide bossiig r(s) around insulating joints/pipes as required to make pipe
electrica

c. Provide mper around water meter of sufficient length to permit removal of
meter connecting jumper.

5.  Provi al ground electrode(s) as required to achieve specified grounding
electro resistance.

F. Grounding for arate Building or Structure Supplied by Feeder(s) or Branch Circuits:

1. Provide grounding electrode system for each separate building or structure.

2. Provide equipment grounding conductor routed with supply conductors.

3. For each disconnecting means, provide grounding electrode conductor to connect
equipment ground bus to grounding electrode system.

4. Do not make any connections and remove any factory-installed jumpers between neutral
(grounded) conductors and ground.

G. NOT USED

H. Bonding and Equipment Grounding:

1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic
equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.
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