SECTION 26 05 00 - BASIC MATERIALS AND METHODS

PART 1 - GENERAL
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1.1 RELATED DOCUMENTS

A

The general provisions of the Contract, including the Conditions of the Contract (General,
Supplementary, and other Conditions; as appropriate, apply to the work specified in this
section.

Refer to all portions of the Contract Documents as well as the plans and specifications for
the other various trades and materials and be thoroughly familiar with all provisions
regarding electrical work.

PART 2 - PRODUCTS

2.1 WIRE (600 VOLT AND BELOW)

A

All conductors used in the work shall be soft drawn annealed copper having a composition
of not less than 98% of pure copper. Conductors shall be standard code gauge in size,
insulated, and shall have insulation rated for use at 600 volts. The contractor’s bid shall
reflect the use of all copper conductors unless specifically indicated otherwise. When
aluminum conductors are used as part of the V.E. process, their use shall be limited to
circuits, feeders and services rated 150 Amperes and larger and shall be of the high alloy,
compact stranded type, Southwire SIM pull THHN, SIM pull THWN or equivalent. It shall
be the contractor's responsibility for properly upsizing the conductors and associated
conduit to achieve the equivalent ampere rating of the circuit/feeder/service as specified
for copper conductors. As part of this VE item, Contractor shall provide an updated riser
diagram (one-line diagram) indicating proposed conductor changes.

Unless otherwise noted or specified, insulation shall be Type THWN. Wires shall be of the
single conductor type and shall be stranded. Wire insulation shall not contain any asbestos
materials.

Wire #8 AWG and smaller may be type MC-cable where allowed by applicable codes and
ordinances.

Throughout the system, conductors shall be identified as to phase and voltage of system
by color-coding. Color-coding shall be continuous the full length of wire for all wire sizes.
Identification by permanent paint bands or tags at outlets will not be acceptable. Surface
printing at regular intervals on all conductors shall indicate manufacturer, size, voltage, and
insulation type. White and/or gray colored insulation shall be used for grounded conductors
and only for grounded conductors.

The color code assigned to each phase wire shall be consistently followed throughout the
project. The following systems of color-coding shall be strictly adhered to:

1. 277/480 Volt, 3-Phase, 4-wire Wye Systems
a. Grounding leads = green
b. Grounded neutral leads = gray
C. Ungrounded phase wires = brown, orange, yellow

Where multiple neutral conductors are installed in a common raceway, the neutral
conductor for each circuit shall be separately identified in accordance with the National
Electric Code (NEC).
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22 CONDUIT

A

J.

Unless otherwise specified or shown on the drawings, all conduit shall be rigid galvanized
steel (RGS), electrical metallic tubing (EMT), or rigid nonmetallic conduit (PVC) as allowed
in the paragraphs below.

RGS may be used for conduit shown run underground (red concrete encasement required),
may be used in concrete slabs, and shall be used for conduit run exposed to the weather
(locations defined as damp locations and wet locations in Article 100 of the NEC) and shall
be run in hazardous areas.

EMT shall be used for conduit not encased in concrete, not exposed to the weather, not
run underground, and not run in hazardous areas.

PVC may be used for conduit run in concrete slabs or may be run underground
(underground only where permitted by NEC and local ordinances). Concrete encasement
will not be required on underground runs unless specifically noted or specified elsewhere.
PVC shall not be run exposed nor concealed in walls nor above ceilings nor in hazardous
areas. When rigid nonmetallic conduit (PVC) is installed underground, it shall be Schedule
80 at all underground road crossings, at all underground driveway crossings, and when
required by the NEC or local ordinance or specified otherwise. PVC Schedule 40 may be
used at all other underground locations. The only use of exposed above ground PVC
conduit shall be for telephone service entrance use up utility poles (Schedule 80 required),
for CATV service entrance use up utility pole (Schedule 80 required) or for power utility
service entrance use up utility pole (Schedule 80 required).

Where PVC is utilized for underground installations, RGS 90° elbows and conduit shall be
utilized to turn conduit vertical and to rise up to above grade/slab. Red concrete
encasement shall be required for all elbows and vertical conduits. Refer to detail on plans.

All conduit shall be new and shall bear the inspection label of the Underwriters
Laboratories, Inc. (U.L.).

Where multiple conduits are installed underground in the same trench, carlon snap-n-stac
spacers, or approved equivalent, shall be utilized and spaced a maximum of 5'-0" apart.
Provide pre-cast, 4" thick, concrete bases at each spacer and where conduits are turned
to be installed in a vertical orientation. Provide spacers immediately before and after all
elbows and where conduit transitions from underground to above ground.

Fittings for rigid steel conduit and EMT shall be hot-dipped galvanized and shall be of an
approved type specially designed and manufactured for their purpose.

All flexible conduit, where installed indoors and outdoors, shall be of the flexible liquid tight
metallic type. Flexible weatherproof electrical conduit is prohibited from use on this project.

Metallic conduit shall be metallized, sheradized, or hot-dipped galvanized.

23 METAL-CLAD CABLE (600 VOLTS AND BELOW)

A

Where permitted by NEC and local codes and ordinances, metal-clad (MC) cables may be
used in lieu of conduit and wiring specified elsewhere herein.

Installation of MC cables shall be in compliance with the National Electric Code (NEC).

Conductors shall be softdrawn annealed copper having a composition of not less than 98%
of pure copper.
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Conductors shall be solid -type, standard Code gauge in size, insulated, and shall be rated
for use at 600 volts or below. Minimum size shall be No. 12.

E. Conductor insulation shall be of a type listed in the NEC and be rated for 75 deg. C (167
deg. F) as a minimum and shall be of a type approved for use in MC cable.

PULL BOXES

A. Furnish and install pull boxes. Boxes shall be code gauge galvanized steel with screw

attached access panels unless noted otherwise in top, side or bottom as required.

PART 3 - EXECUTION

3.1

3.2

MOUNTING HEIGHTS

A

Unless otherwise noted on the drawings or required by the Architect/Engineer, the
mounting heights set forth below shall apply. Dimensions given are from finished floor to
the top of the device unless noted otherwise noted.

1. Panelboards 6'-7" to top of can

* Mounting height shall be 6" from ceiling or maximum 80" above
finished floor, whichever is lowest.

** Contractor shall be responsible for coordinating exact location in
field with the plumbing contractor.

Where overcurrent or safety switch devices are shown to serve exterior equipment, the
Contractor shall review in detail with the Architect/Engineer proposed exterior mounting
locations, mounting heights, conduit routing, etc., and receive approval prior to rough-in.

Where overcurrent or safety switch devices are shown to serve condensing units, the top
of the overcurrent device shall be 3'- 0” AFG or level with the top of the condensing unit(s)
whichever is lower. Refer to detail on plans for additional requirements.

WIRE (600 VOLT AND BELOW)

A

Service entrance, feeders, and motor circuit conductors shall be run their entire length
without joints or splices. Splices and joints in branch circuit wiring shall be only at outlets
or in accessible junction boxes.

Joints and splices in branch circuit wiring shall be made with compression type solderless
connectors. Connectors of the nonmetallic screw on type are not acceptable.

Terminations or splices for conductors # 6 AWG and larger shall utilize Burndy Unitap,
Polaris Black or equivalent connectors.

Unless otherwise specified, all wiring shall be installed in conduit.

No wire shall be smaller than No. 12 for power or lighting service, fixture whips or for switch
legs. Wire for each branch circuit shall be of a single size and type from the branch circuit
protective device to the last outlet on the circuit unless noted otherwise.

Not more than three (3) branch circuits shall be installed in a raceway for three-phase
electrical systems. For single phase electrical systems, the number of circuits in any one
raceway shall be limited to two (2).
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3.3

Branch circuits shall have a 200% rated neutral where more than one (1) branch circuit is
in a raceway and the neutral conductor is shared. The neutral should match the branch
phase wire size when only one (1) circuit is in a raceway and when the neutral conductor
is not shared. Refer to the "Multiple Circuit Neutral Wiring Diagram." Provide multi-pole
breakers to simultaneously trip all phase conductors for shared neutral circuits.

Branch circuit home run numbers shown on the drawings shall be used for connection of
circuit wiring to similarly numbered protective devices in branch circuit panelboards.

Where the length of a home run, from panel to the first outlet exceeds 75 feet (75') for 120-
volt circuits or 175 feet (175") for 277-volt circuits, the conductor size shall be No. 10 AWG
or that shown on the drawings, whichever is larger.

For all 3-phase circuits, contractor shall provide and install a full-size neutral conductor and
a grounding conductor for a complete 5-wire circuit. If the neutral conductor is not required
by the equipment, contractor shall install wire nuts on each end of the neutral conductor
for future use.

CONDUIT

A.

When conduits are shown to be installed in the floor slab, under the floor slab, or
underground, whenever possible and approved by the Architect/Engineer, conduits one-
inch (1") trade size and smaller shall be installed in the concrete floor slab. Conduits
embedded in concrete slabs shall have lateral spacing not less than three diameters except
where the slab has been specially designed to accommodate closer spacing.

Conduits larger than one-inch (1") trade size shall not be installed in the floor slab and shall
be installed a minimum of twelve inches (12") below the floor slab.

Conduits shown underground but not in or under a floor slab shall be installed not less than
twenty-four inches (24") below grade. Conduit locations shall be identified by means of 4"
wide; detectable, red warning/ marker tape installed in trench in accordance with NEC
requirements.

Prior to backfilling of trenches and /or providing concrete encasement, contractor shall take
photographs of conduit installation including spacers/supports and concrete support
blocks. In addition, prior to backfilling trenches and after concrete encasement, take
additional photographs of installation. Submit photographs to engineer upon request.

Rigid conduit joints shall be made with threaded fittings made up tight with at least five
threads fully engaged. Compression type threadless fittings and setscrew type fittings shall
not be used for RGS unless specifically approved in writing by the Architect/Engineer.

Couplings and connectors for EMT shall be compression type or cast-iron set screw type.

Where conduits enter boxes or cabinets that do not have threaded hubs the conduit shall
be secured in place with galvanized locknuts inside and outside and shall have bushings
inside for interior locations. All exterior terminations shall be made with Meyers hubs or
approved equivalent. Conduits larger than one inch (1") shall have galvanized insulating
bushings.

All conduits shall be installed as indicated or scheduled on the drawings and shall be of
sufficient size to accommodate the required number of insulated conductors including
equipment-grounding conductor. A grounding conductor shall be pulled in every raceway
and properly terminated. The Contractor shall increase the conduit size from that shown
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3.4

on the drawings where necessary to accommodate the equipment-grounding conductor
and/or where to comply with the NEC.

Unless otherwise noted, conduit shall be run concealed. Conduit runs from wall mounted
receptacles, toggle switches, etc. shall be run concealed in walls whenever possible.

Conduit runs shall be straight; elbows and bends shall be uniform, symmetrical, and free
from dents or flattening. All conduit shall be installed with runs parallel or perpendicular to
walls, ceilings and structural members.

Conduit shall not be run nearer than three inches (3") to hot water or steam pipes except
where crossings are unavoidable. Conduit shall be kept at least one inch (1") from covering
of pipe crossed and the conductor size shall be increased one (1) size

Conduit shall be held securely in place by approved hangers and fasteners of appropriate
design and dimensions for the particular application. Support shall be such that no strain
will be transmitted to the outlet box and/or pull box supports. Conduit shall be secured only
to the building structure.

All conduit runs shall be installed in accordance with all applicable sections of the National
Electrical Code and local codes or ordinances.

Where empty conduits are shown, a #14 pull wire shall be installed and conduits shall be
capped.

Terminations to all mechanical equipment and to all dry-type transformers shall be made
using a minimum of 12" to a maximum of 24" liquid-tight flexible metallic conduit.

At each concealed junction box in the power and lighting system, identify the panel and
circuit number(s) contained in the junction box by writing in permanent marker on the
outside of the junction box cover.

Where conduits are run from condition spaces to/thru un-conditioned spaces, the ends of
the conduits shall be sealed (after conductor installation) to prevent the transmission of air
from non-conditioned spaces into the conditioned spaces. Expanding spray foam and EYS
seals are approved methods of sealing conduits.

For all surface mounted devices, including fire alarm, intercom and nurse call systems,
device boxes shall be Wiremold No. R5752 and R5753 or approved equivalent style boxes
sized such that device does not overhang edge(s) of back box. Color of box shall match
device.

METAL-CLAD CABLE (600 VOLTS AND BELOW)

A

The metallic sheath shall be galvanized steel or aluminum corrugated sheath type and shall
be terminated at outlet boxes, cabinets, etc. with fittings specifically approved for such use,
which shall properly ground the metallic sheath.

Each metal-clad cable assembly shall have one (1) green insulated ground conductor sized
as required by NEC for the application as a minimum size.

Where run in walls, cable shall be fastened using B-Line Series BX4 or approved
equivalent cable fasteners. Cable shall be fastened to wall stud not more than 8" from
entry into device box.
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3.5

3.6

3.7

D.

MC Cable shall be supported horizontally and vertically every 5’ minimum or closer where
required by NEC and applicable federal, state and local ordinances.

WIRING DEVICES

A

All wiring devices installed shall be identified as to which panel serves it and which
overcurrent protection device protects the wiring device. This shall be accomplished via
panel name and circuit number being written using a permanent marker on the back side
of the coverplate.

MANUFACTURER'’S DIRECTION

A

Contractor shall be responsible for coordinating all aspects of equipment electrical service
installation for all electrical gear, devices, EV charging equipment, architectural, and owner
furnished equipment. Contractor shall obtain and review actual manufacturer’s installation
instructions and shall install electrical facilities to said equipment in accordance with the
instructions, NEC, NFPA and contract documents. Should a discrepancy exist between
the manufacturer’s installation directions and the contract documents, the engineer shall
be notified in writing immediately.

COORDINATION WITH OTHER TRADES

A.

Prior to purchasing and installing any wire and/or conduit for all circuitry to mechanical
equipment, owner furnished equipment, and other equipment requiring electrical power
furnished by other trades as part of this project, contractor shall review equipment cut
sheets and shall verify exact equipment electrical requirements. Any discrepancies
between contract documents and equipment submittals shall be immediately brought to
the architect/engineer’s attention for clarification.

END OF SECTION 26 05 00
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