


3.8 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:

1.  After installing conductors and cables and before electrical circuitry has been
energized, test feeder conductors and branch circuit conductors for compliance
with requirements.

2.  Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

B. Test and Inspection Reports: Prepare a written report to record the following:

1. Procedures used.
2.  Results that comply with requirements.

3. Results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.

C. Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.2 SUMMARY
A.  Section Includes: Grounding systems and equipment.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
1.4 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified testing agency and testing agency's field supervisor.
B.  Field quality-control reports.
1.5 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

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
application.

C. Comply with UL 467 for grounding and bonding materials and equipment.
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PART 2 - PRODUCTS

2.1

A

2.2

CONDUCTORS -

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

CONNECTORS

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.

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.

PART 3 - EXECUTION

3.1 APPLICATIONS
A.  Conductors: Install solid conductor for No.8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger unless otherwise indicated.
B.  Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2.  Connections to Structural Steel: Welded connectors.
3.2 EQUIPMENT GROUNDING
A. Install insulated equipment grounding conductors with all feeders and branch circuits.
B. Install insulated equipment grounding conductors with the following items, in addition to
those required by NFPA 70:
1. Feeders and branch circuits.
2.  Lighting circuits.
3.  Receptacle circuits.
4, Single-phase motor and appliance branch circuits.
5.  Three-phase motor and appliance branch circuits.
6.  Flexible raceway runs.
7.  Armored and metal-clad cable runs.
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3.3

34

8.  Busway Supply Circuits: Install insulated equipment grounding conductor from
grounding bus in the switchgear, switchboard, or distribution panel to equipment
grounding bar terminal on busway.

9. Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated
equipment grounding conductor in branch-circuit runs from equipment-area
power panels and power-distribution units.

Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding
conductor connected to the receptacle grounding terminal. Isolate conductor from
raceway and from panelboard grounding terminals. Terminate at equipment grounding
conductor terminal of the applicable derived system or service unless otherwise
indicated.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a
nonmetallic raceway fitting listed for the purpose. Install fitting where raceway enters
enclosure, and install a separate insulated equipment grounding conductor. Isolate
conductor from raceway and from panelboard grounding terminals. Terminate at
equipment grounding conductor terminal of the applicable derived system or service
unless otherwise indicated.

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.

Bonding Straps and Jumpers: Install in locations accessible for 'inspection and
maintenance except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type
connection is required, use a bolted clamp.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors

of associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding
jumper to bond across flexible duct connections to achieve continuity.

LABELING

Comply with requirements in Section 260553 "ldentification for Electrical Systems" for
instruction signs. The label or its text shall be green.
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3.5 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to
manufacturer's written instructions.

B.  Grounding system will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
D. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:
10 ohms.

E. Excessive Ground Resistance: [f resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

1.2 SUMMARY
A. Section Includes:

1 Metal conduits, tubing, and fittings.

2 Metal wireways and auxiliary gutters.
3.  Surface raceways.

4 Boxes, enclosures, and cabinets.

1.3 DEFINITIONS
A.  GRC: Galvanized rigid steel conduit.

B. IMC: Intermediate metal conduit. -

1.4 ACTION SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. Qualification Data: For professional engineer.

C. Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks and
their mounting provisions, including those for internal components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: |dentify center of gravity and
locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.

4, Detailed description of conduit support devices and interconnections on which
the certification is based and their installation requirements.
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PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  AFC Cable Systems, Inc.

2.  Allied Tube & Conduit; a Tyco International Ltd. Co.

3.  Anamet Electrical, Inc.

4.  Electri-Flex Company.

5.  0O-Z/Gedney; a brand of EGS Electrical Group.

6. Picoma Industries, a subsidiary of Mueller Water Products, Inc.
7.  Republic Conduit.

8.  Robroy Industries.

9.  Southwire Company.

10. Thomas & Betts Corporation.

11.  Western Tube and Conduit Corporation.

12. Wheatland Tube Company; a division of John Maneely Company.

B. 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.

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

D. ARC: Comply with ANSI C80.5 and UL 6A.

- E.  IMC: Comply with ANSI C80.6 and UL 1242.

F. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2.  Coating Thickness: 0.040 inch (1 mm), minimum.

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

H. FMC: Comply with UL 1; [zinc-coated steel] [or] [aluminum].

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

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

1.  Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and
NFPA 70.
2. Fittings for EMT:
a. Material: Steel.
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2.2

b. Type: Setscrew.

3.  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.

4, Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1
mm), with overlapping sleeves protecting threaded joints.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by
authorities having jurisdiction for use in conduit assemblies, and compounded for use
to lubricate and protect threaded conduit joints from corrosion and to enhance their
conductivity.

METAL WIREWAYS AND AUXILIARY GUTTERS

Manufacturers: Subject to compliance with reqUirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1 Cooper B-Line, Inc.

2 Hoffman; a Pentair company.
3. Mono-Systems, Inc.
4

Square D; a brand of Schneider Electric.

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless
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.

C. 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.

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

E. Finish: Manufacturer's standard enamel finish.

2.3 SURFACE RACEWAYS

A. Listing and Labellng * Surface raceways and tele-power poles shall be listed and
labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5.
Manufacturer's standard enamel finish in color selected by Architect.
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Manufacturers: Subject to compliance with requirements, available

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

a.  Panduit Corp.

b. Wiremold / Legrand.

Tele-Power Poles:

1.

whn

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Panduit Corp.
b. Wiremold / Legrand.

Material: Galvanized steel with ivory baked-enamel finish.

Fittings and Accessories: Dividers, end caps, covers, cutouts, wiring harnesses,
devices, mounting materials, and other fittings shall match and mate with tele-
power pole as required for complete system.

BOXES, ENCLOSURES, AND CABINETS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

1.  Adalet.

2. Cooper Technologies Company: Cooper Crouse-Hinds.
3. EGS/Appleton Electric.

4, Erickson Electrical Equipment Company.

5. FSR Inc.

6. Hoffman; a Pentair company.

7. Hubbell Incorporated; Killark Division.

8. Kraloy.

9. Milbank Manufacturing Co.

10. Mono-Systems, Inc.

11. 0O-Z/Gedney; a brand of EGS Electrical Group.

12. RACO: a Hubbell Company.

13. Robroy Industries.

14. Spring City Electrical Manufacturing Company.

15. Stahlin Non-Metallic Enclosures: a division of Robroy Industries.
16. Thomas & Betis Corporation.

17. Wiremold / Legrand.

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

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
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Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy,
Type FD, with gasketed cover.

Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing
50 Ib (23 kg). Outlet boxes designed for attachment of luminaires weighing more than
50 Ib (23 kg) shall be listed and marked for the maximum allowable weight.

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

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773,
cast aluminum with gasketed cover. -

Box extensions used to accommodate new building finishes shall be of same material
as recessed box.

Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep (100 mm by
60 mm by 60 mm deep).

Hinged-Cover Enclosures: Comply with UL50 and NEMA 250, Type 1 with
continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard

enamel.
2. Nonmetallic Enclosures: Plastic.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:
1.  Exposed Conduit: GRC.
2.  Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
3. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
B. Indoors: Apply raceway products as specified below unless otherwise indicated:
1.  Exposed, Not Subject to Physical Damage: EMT or surface metal raceway as
specified on Drawings. _
2. Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
3.  Damp or Wet Locations: GRC.
4, Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4
nonmetallic in institutional and commercial kitchens and damp or wet locations.
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Minimum Raceway Size: 1/2-inch (16-mm) trade size.

D. 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.  PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with
this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating
after installing conduits and fittings. Use sealant recommended by fitting
manufacturer and apply in thickness and number of coats recommended by
manufacturer. :

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

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

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where
aluminum raceways are installed for such circuits and pass through concrete, install in
nonmetallic sleeve.

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

G. Install surface raceways only where indicated on Drawings.

3.2 INSTALLATION

A. Comply with NECA1 and NECA 101 for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NECA 102 for
aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in
specific occupancies and number of floors.

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam
or hot-water pipes. Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical
Systems" for hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. 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 (300 mm) of changes in direction.

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

H.  Support conduit within 12 inches (300 mm)of enclosures to which attached.

University of Massachusetts, Amherst RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
Pierpont Basement Student Rooms
UMA # 11-33 SECTION 260533

260533 -6



1. Arrange raceways to cross building expansion joints at right angles with
expansion fittings.

. 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.

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

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

L.  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 (35mm) trade size
and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and larger
conduits terminated with locknuts. Install insulated throat metal grounding bushings on
service conduits.

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

N. 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.

O. Cut conduit perpendicular to the length. For conduits 2-inch (63-mm) trade size and
larger, use roll cutter or a guide to make cut straight and perpendicular to the length.

P. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm) of
slack at each end of pull wire. Cap underground raceways designated as spare above
grade alongside raceways in use.

Q. Surface Raceways:

1.  Install surface raceway with a minimum 2-inch (50-mm)radius control at bend
points. . '

2. Secure surface raceway with screws or other anchor-type devices at intervals not
exceeding 48 inches (1200 mm) 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.

R. 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.
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S. 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:

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

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

3. Where otherwise required by NFPA 70.

T.  Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental
temperature change may exceed 30 deg F (17 deg C) and that has straight-run
length that exceeds 25 feet (7.6 m). Install in each run of aboveground RMC and
EMT conduit that is located where environmental temperature change may
exceed 100 deg F (55 deg C) and that has straight-run length that exceeds 100
feet (30 m).

2. Install type and quantity of fittings that accommodate temperature change listed
for each of the following locations:

a.  Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C)
temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch
per foot of length of straight run per deg F (0.06 mm per meter of length of
straight run per deg C) of temperature change for PVC conduits. Install fitting(s)
that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F (0.0115 mm per meter of length of straight run

. per deg C) of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure
expansion joints. .
5. 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.

U. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72
inches (1830 mm) of flexible conduit for 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.
2. Use LFMC in damp or wet locations not subject to severe physical damage.

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

W. 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
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provide a flat surface for a raintight connection between box and cover plate or
supported equipment and box.

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

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

Z.  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.

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

BB. Set metal floor boxes level and flush with finished floor surface.
CC. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor
_surface.
33 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

34 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping.” :

3.5 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

University of Massachusetts, Amherst RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
Pierpont Basement Student Rooms , :
UMA # 11-33 SECTION 260533

260533 -9






SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL
SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following:

1. Condauit, ducts, and duct accessories for concrete:encased duct banks.
2. Handholes and boxes.

1.3 DEFINITION

A. RNC: Rigid nonmetallic conduit.

1.4 ACTION SUBMITTALS
A. Product Data: For the following:

Duct-bank materials, including separators and miscellaneous components.

Ducts and conduits and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.

3. Accessories for handholes, and boxes.

4 Warning tape.

N —

B. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast
Concrete: Include dimensioned plans, sections, and elevations, and fabrication and
installation details, including the following:

Duct entry provisions, including locations and duct sizes.

Cover design.

Grounding details.

Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.

A

1.5 INFORMATIONAL SUBMITTALS

A.
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B. Product Certificates: For concrete and steel used in precast concrete handholes, as
~ required by ASTM C 858.

C. Qualification Data: For professional engineer and testing agency.
D. Source quality-control test reports.

E. Field quality-control test reports.

1.6 QUALITY ASSURANCE
A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
B. Comply with ANSI C2.

C. Comply with NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver ducts to Project site with ends capped. Store nonmetallic ducts with supports to
prevent bending, warping, and deforming.

B. Store precast concrete underground utility structures at Project site as recommended by

manufacturer to prevent physical damage. Arrange so identification markings are
visible.

C. Lift and support precast concrete units only at designated lifting or supporting points.

1.8 PROJECT CONDITIONS

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: :

1. Notify Architect no fewer than 10 working days in advance of proposed
interruption of electrical service.

2. Do not proceed with interruption of electrical service without Architect's written
permission.

1.9 COORDINATION

A. Coordinate layout and installation of ducts, handholes, and boxes with final arrangement
of other utilities, site grading, and surface features as determined in the field.

B. Coordinate elevations of ducts and duct-bank entrances into handholes, and boxes with
final locations and profiles of ducts and duct banks as determined by coordination with
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other utilities, underground obstructions, and surface features. Revise locations and
elevations from those indicated as required to suit field conditions as approved by
Architect.

PART 2 - PRODUCTS

2.1 CONDUIT

A. RNC: NEMATC 2, Type EPC-40-PVC, UL 651, with matching fittings by same
manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES

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

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

ARNCO Corp.

Beck Manufacturing.
Cantex, Inc.

CertainTeed Corp.; Pipe & Plastics Group.

Condux International, Inc.

ElecSys, Inc.

Electri-Flex Company.

IPEX Inc.

. Lamson & Sessions; Carlon Electrical Products.

0. Manhattan/CDT; a division of Cable Design Technologies.
1. Spiraduct/AFC Cable Systems, Inc.

S20eNoORLON =

B. Duct Accessories:

1.  Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for

' type and sizes of ducts with which used, and selected to provide minimum duct
spacings indicated while supporting ducts during concreting or backfilling.

2.  Warning Tape: Underground-line warning tape specified in Section 260553
"Identification for Electrical Systems."

2.3 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE
A. Description: Comply with SCTE 77.

1.  Color: Gray.

2. - Configuration: Units shall be designed for flush burial and have open bottom,
unless otherwise indicated.

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

4, Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
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Cover Legend: Molded lettering, "ELECTRIC.".

Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated

bushings or end-bell fittings, selected to suit box material, sized for wiring

indicated, and arranged for secure, fixed installation in enclosure wall.

7. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering
ducts for secure, fixed installation in enclosure wall.

8. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and

larger shall have factory-installed inserts for cable racks and pulling-in irons.

o o

B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover: Molded of sand

and aggregate, bound together with a polymer resin, and reinforced with steel or
fiberglass or a combination of the two.

1. Available Manufacturers: Subject to compliance with requirements,
~ manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

Armorcast Products Company.
Carson Industries LLC.

CDR Systems Corporation.
NewBasis.

apow

24 SOURCE QUALITY CONTROL

A. Test and inspect precast concrete utility structures according to ASTM C 1037.

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

1.  Tests of materials shall be performed by a independent testing agency.
Strength tests of complete boxes and covers shall be by either an independent

testing agency or the manufacturer. A qualified registered professional engineer
shall certify tests by manufacturer.

3. Testing machine pressure gages shall have current calibration certification
complying with ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

3.1 UNDERGROUND DUCT APPLICATION

A. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40, in concrete-
encased duct bank, unless otherwise indicated.

3.2 UNDERGROUND ENCLOSURE APPLICATION

- A. Handholes and Boxes for 600 V and Less:
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3.3

34

1. Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced
polyester resin, structurally tested according to SCTE 77 with 3000-bf (13 345-
N) vertical loading.

EARTHWORK

Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use
heavy-duty, hydraulic-operated, compaction equipment.

. Restore surface features at areas disturbed by excavation and reestablish original

grades, unless otherwise indicated. Replace removed sod immediately after backfilling
is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.
Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding,
sodding, sprigging, and mulching. Cut and patch existing pavement in the path-of
underground ducts and utility structures.

DUCT INSTALLATION

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and
away from buildings and equipment. Slope ducts from a high point in runs between
two manholes to drain in both directions.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches (1220 mm) both
horizontally and vertically, at other locations, unless otherwise indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight according
to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do
not lie in same plane.

Duct Entrances to Polymer Concrete Handholes: Use end bells, spaced approximately
10 inches (250 mm) o.c. for 5-inch (125-mm) ducts, and vary proportionately for other
duct sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the
end bell without reducing duct line slope and without forming a trap in the line.

2. Grout end bells into structure walls from both sides to provide watertight
entrances.

Building Wall Penetrations: Make a transition from underground duct to rigid steel
conduit at least 10 feet (3 m) outside the building wall without reducing duct line slope
away from the building, and without forming a trap in the line. Use fittings
manufactured for duct-to-conduit transition. Install Link Seal on all conduit penetrations
of the building walls. :
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F. Sealing: Provide temporary closure at terminations of ducts that have cables pulled.
Seal spare ducts at terminations. Use sealing compound and plugs to withstand at
least 15-psig (1.03-MPa) hydrostatic pressure.

G. Pulling Cord: Install 100-Ibf- (445-N-) test nylon cord in ducts, including spares.
H. Concrete-Encased Ducts: Support ducts on duct separators.

1.  Separator Installation: Space separators close enough to prevent sagging and
deforming of ducts, with not less than 5 spacers per 20 feet (6 m) of duct.
Secure separators to earth and to ducts to prevent floating during concreting.
Stagger separators approximately 6 inches (150 mm) between tiers. Tie entire
assembly together using fabric straps; do not use tie wires or reinforcing steel
that may form conductive or magnetic loops around ducts or duct groups.

2.  Concreting Sequence: Pour each run of envelope in one continuous operation.

a. Start at one end and finish at the other, allowing for expansion and
contraction of ducts as their temperature changes during and after the
pour. Use expansion fittings installed according to manufacturer's written
recommendations, or use other specific measures to prevent expansion-
contraction damage.

b. If more than one pour is necessary, terminate each pour in a vertical plane
and install 3/4-inch (19-mm) reinforcing rod dowels extending 18 inches
(450 mm) into concrete on both sides of joint near corners of envelope.

3.  Pouring Concrete: Spade concrete carefully during pours to prevent voids under
and between conduits and at exterior surface of envelope. Do not allow a heavy
mass of concrete to fall directly onto ducts. Use a plank to direct concrete down
sides of bank assembly to trench bottom. Allow concrete to flow to center of
bank and rise up in middle, uniformly filling all open spaces. Do not use power-
driven agitating equipment unless specifically designed for duct-bank application.

4. Reinforcement: Reinforce concrete-encased duct banks where they cross

disturbed earth and where indicated. Arrange reinforcing rods and ties without

forming conductive or magnetic loops around ducts or duct groups.

Forms: Use plywood forms to form side walls of duct bank.

Minimum Space between Ducts: 3 inches (75 mm) between ducts and exterior

envelope wall.

7. Depth: Install top of duct bank at least 30 inches (600 mm) below finished grade
in areas not subject to deliberate traffic, and at least 30 inches (750 mm) below
finished grade in deliberate traffic paths for vehicles, unless otherwise indicated.

8.  Stub-Ups: Use manufactured rigid steel conduit elbows for stub-ups at poles and
equipment and at building entrances through the floor. :

o o;

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches (75 mm) of concrete.

9. Warning Tape: Bury metallic warning tape approximately 12 inches (300 mm)
above all concrete-encased ducts and duct banks. Align tape parallel to and
within 3 inches (75 mm) of the centerline of duct bank. Provide an additional
warning tape for each 12-inch (300-mm) increment of duct-bank width over a
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nominal 18 inches (450 mm). Space additional tapes 12 inches (300 mm) apart,
horizontally.

3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES
A. Precast Concrete Handhole Installation:

1. Comply with ASTM C 891, unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with
connecting ducts to minimize bends and deflections required for proper
entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or
gravel, graded from 1-inch (25-mm) sieve to No.4 (4.75-mm) sieve and
compacted to same density as adjacent undisturbed earth.

3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST
CONCRETE

A. Install handholes and boxes level and plumb and with orientation and depth coordinated
with connecting ducts to minimize bends and deflections required for proper entrances.
Use box extension if required to match depths of ducts, and seal joint between box and
extension as recommended by the manufacturer.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch (12.7-mm) sieve to No. 4 (4.75-mm) sieve and compacted to
same density as adjacent undisturbed earth.

C. Elevation: In paved areas and trafficways, set so cover surface will be flush with finished
grade. Set covers of other handholes 1 inch (25 mm) above finished grade. .

D. Field-cut openings for ducts and 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.

3.7 GROUNDING

A. Ground underground ducts and utility structures according to Section 260526 "Grounding
and Bonding for Electrical Systems."

3.8 FIELD QUALITY CONTROL
A. Perform the following tests and inspections and prepare test reports:

1.  Demonstrate capability and compliance with re'quirements on completion of
installation of underground ducts and utility structures.
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2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test
for out-of-round duct. Provide mandrel equal to 80 percent fill of duct. If
obstructions are indicated, remove obstructions and retest.

B. Correct deficiencies and retest as specified above to demonstrate compliance.

3.9 CLEANING

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of

ducts. Follow with rubber duct swab for final cleaning and to assist in spreading
lubricant throughout ducts.

B. Clean internal surfaces of manholes, including sump. Remove foreign material.

END OF SECTION 260543
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

c 0o W >

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, 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.

N wWN =

ACTION SUBMITTALS
Product Data: For each electrical identification product indicated.

Samples: For each type of label and sign to illustrate size, colors, lettering style,
mounting provisions, and graphic features of identification products.

Identification Schedule: An index of nomenciature of electrical equipment and system
components used in identification signs and labels.

QUALITY ASSURANCE

Comply with ANSI A13.1 and IEEE C2.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

Comply with ANSI 2535.4 for safety signs and labels.
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1.5

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shall comply with UL 969.

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.

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 CONDUCTOR AND CIRCUIT IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide.

B. Self-Adhesive, Self-Laminating Polyester Labels: Preprinted 3-mil- (0.08-mm-) thick
flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather-
and chemical-resistant, self-laminating, protective shield over the legend. Labels sized
to fit the conductor diameter such that the clear shield overlaps the entire printed
legend.

2.2 WARNING LABELS AND SIGNS

A.  Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive
adhesive labels, configured for display on front cover, door, or other access to
equipment unless otherwise indicated.

C. 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 (6.4-mm) grommets in corners for mounting.
3.  Nominal size, 7 by 10 inches (180 by 250 mm).
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23

24

25

EQUIPMENT IDENTIFICATION LABELS

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw
mounting. White letters on a dark-gray background. Minimum letter height shall be 3/8
inch (10 mm).

CABLE TIES

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

1. Minimum Width: 3/16 inch (6 mm).

2.  Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi
(82.7 MPa).

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C)

4.  Color: Black except where used for color-coding.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in painting Sections 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
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical
fasteners appropriate to the location and substrate.

Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl
tape with adhesive appropriate to the location and substrate.
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3.2

IDENTIFICATION SCHEDULE

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and
Branch Circuits: Identify with self-adhesive vinyl label. Install labels at 10-foot
maximum intervals.

Accessible Raceways and Cables within Buildings: Identify the covers of each pull box
of the following systems with engraved nameplates with the wiring system legend and
system voltage. System legends shall be as follows:

1. Power.

Power-Circuit Conductor |dentification, 600 V or Less: For conductors in pull and
junction boxes 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 feeder and branch-circuit conductors.

a. Color shall be factory appliedor field applied for sizes larger than
No. 8 AWG, if authorities having jurisdiction permit.
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: Apply in half-lapped turns for
a minimum distance of 6 inches (150 mm) from terminal points and in
boxes where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding. Locate bands to avoid obscuring
factory cable markings.

Power-Circuit Conductor Identification, More than 600 V: For conductors in vaults, pull
and junction boxes, manholes, and handholes, use nonmetallic plastic tag holder with
adhesive-backed phase tags, and a separate tag with the circuit designation.

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

Control-Circuit Conductor Identification: For conductors and cables in pull and junction
boxes, manholes, and handholes, use write-on tags with the conductor or cable
designation, origin, and destination.
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G. Control-Circuit Conductor Termination Identification: For identification at terminations
provide self-adhesive vinyl labels with the conductor designation.

H.  Conductors to Be Extended in the Future: Attach write-on tags to conductors and list
source.

l. Auxiliary Electrical Systems Conductor ldentification: 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.  Use system of marker tape designations that is uniform and consistent with
system used by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturers wiring diagrams,
and the Operation and Maintenance Manual.

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:
Self-adhesive warning labels. '

1.  Comply with 29 CFR 1910.145.
2. Identify system voltage with black letters on an orange background.
3. Apply to exterior of door, cover, or other access. '

K. 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 equment
operation.

L. 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
each system. Systems include power, lighting, control, communication, signal,
monitoring, and alarm systems unless equipment is provided with its own identification.

1.  Labeling Instructions:

a. Indoor Equipment. Engraved, laminated acrylic or melamine label. Unless
~ otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)

high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are
required, use labels 2 inches (50 mm) high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.

C. Elevated Components: Increase sizes of labels and letters to those
appropriate for viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL
rating of the enclosure.

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

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.

Switchgear.

Switchboards.

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

Substations.

Emergency system boxes and enclosures.

Motor-control centers.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

Variable-speed controllers.

Push-button stations.

Power transfer equipment.

Contactors.

Remote-controlled switches, dimmer modules, and control devices.
Battery-inverter units.

Battery racks.

Power-generating units.

Monitoring and control equipment.

UPS equipment.

New circuit breaker installed in Main Switchboard.

END OF SECTION 260553
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2 SUMMARY
A.  Section Includes:
1. Indoor occupancy sensors.
B. Related Requirements:
1. Section 262726 "Wiring Devices" for wall-box dimmers, wall-switch occupancy
sensors, and manual light swit_ches.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B. Shop Drawings: Show installation details for occupancy and light-level sensors.
1. Interconnection diagrams showing field-installed wiring.
2. Include diagrams for power, signal, and control wiring.
1.4 INFORMATIONAL SUBMITTALS
A.  Field quality-control reports.
1.5 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For each type of lighting control device to include in
emergency, operation, and maintenance manuals.
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PART 2 - PRODUCTS

2.1

A.

University of Massachusetts, Amherst

INDOOR OCCUPANCY SENSORS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

ONORA LN~

Brvant Electric; a Hubbell company.
Cooper Industries, Inc.

"Hubbell Building Automation, Inc.

Leviton Mfg. Company Inc.
Lutron Electronics Co., Inc.

Sensor Switch, Inc.

Square D; a brand of Schneider Electric.
Wait Stopper. '

General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor
occupancy sensors.

1.

2.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

Operation: Unless otherwise indicated, turn lights on when coverage area is
occupied, and turn them off when unoccupied; with a time delay for turning lights
off, adjustable over a minimum range of 1 to 15 minutes.

Sensor Output: Contacts rated to operate the connected relay, complying with
UL 773A. Sensor is powered from the power pack.

Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for
13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Low voltage sensor has 24-
V dc, 150-mA, Class 2 power source, as defined by NFPA 70. Not applicable to
Line Voltage sensors.

Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.

b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a
standard electrical enclosure.

c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind
hinged door.

Indicator: Digital display, to show when motion is detected during testing and
normal operation of sensor.

Bypass Switch: Override the "on" function in case of sensor failure.

Automatic Light-Level Sensor: Adjustable from 2 to 200 fc (21.5 to 2152 lux);
turn lights off when selected lighting level is present.

Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR
and sound detection methods. The particular technology or combination of

LIGHTING CONTROL DEVICES
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technologies that control on-off functions is selectable in the field by operating controls
on unit.

1.
2.

Sensitivity Adjustment: Separate for each sensing technology.

Detector Sensitivity:  Detect occurrences of 6-inch- (150-mm-) minimum
movement of any portion of a human body that presents a target of not less than
36 sq. in. (232 sq. cm), and detect a person of average size and weight moving
not less than 12 inches (305 mm) in either a horizontal or a vertical manner at an
approximate speed of 12 inches/s (305 mm/s).

Detection Coverage (Standard Room): Detect occupancy anywhere within a
circular area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-)
high ceiling.

22 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A. Manufacturers: Subject to compliance with requirements available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

NGO WN =

Bryant Electric; a Hubbell company.
Cooper Industries, Inc.

Hubbell Building Automation, Inc.
Leviton Mfg. Company Inc.

Lutron Electronics Co., Inc.

Sensor Switch, Inc.

Square D; a brand of Schneider Electric.
Watt Stopper.

B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor, suitable
for mounting in a single gang switchbox.

1.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application, and shall comply with California
Title 24. '

Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49
deg C).

Switch Rating: Not less than 800-VA fluorescent at 120 V, 1200-VA fluorescent
at 277 V, and 800-W incandescent.

C.. Wall-Switch Sensor Tag WS1:

1.

Standard Range: 180-degree field of view, field adjustable from 180 to 40
degrees; with a minimum coverage area of 900 sq. ft..

2.  Sensing Technology: PIR.
3.  Switch Type: SP, manual "on," automatic "off."
4 Voltage: 120 V passive-infrared type.
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5. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10

to 150 fc (108 to 1600 lux). The switch prevents the lights from turning on when
the light level is higher than the set point of the sensor.

6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.

7. Concealed "off" time-delay selector at 30 seconds, and 5, 10, and 20 minutes.

8.  Adaptive Technology: Self-adjusting circuitry detects and memorizes usage
patterns of the space and helps eliminate false "off" switching.

PART 3 - EXECUTION

3.1 SENSOR INSTALLATION

A. Coordinate layout and installation of ceiling-mounted devices with other construction
that penetrates ceilings or is supported by them, including light fixtures, HVAC
equipment, smoke detectors, fire-suppression systems, and partition assemblies.

B. Install and aim sensors in locations to achieve not less than 90 percent coverage of
areas indicated. Do not exceed coverage limits specified in manufacturer's written
instructions.

3.2 WIRING INSTALLATION

A.  Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power
Conductors and Cables." Minimum conduit size is 1/2 inch (13 mm).

B. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and
nonpower-limited conductors according to conductor manufacturer's written
instructions.

C. Size conductors according to lighting control device manufacturer's written instructions
unless otherwise indicated.

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips
in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

3.3 IDENTIFICATION

A. Identify components and power and control wiring according to Section 260553
"Identification for Electrical Systems."

1. ldentify circuits or luminaires controlled by photoelectric and occupancy sensors
at each sensor.
3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:
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1. Operational Test: After installing time switches and sensors, and after electrical
circuitry has been energized, start units to confirm proper unit operation.

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

B. Lighting control devices will be considered defective if they do not pass tests and
inspections.

C. Prepare test and inspection reports.

3.5 ADJUSTING

A.  Occupancy Adjustments: When requested within 1 month from date of Substantial
Completion, provide on-site assistance in adjusting sensors to suit actual occupied
conditions.

1. For occupancy and motion sensors, verify operation at outer limits of detector
range. Set time delay to suit Owner's operations.

2. For daylighting controls, adjust set points and deadband controls to suit Owner's
operations.

END OF SECTION 260923
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.
1.2 SUMMARY
A.  Section Includes:
1. Lighting and appliance branch-circuit panelboards.
2. Electronic-grade panelboards.
1.3 DEFINITIONS
A. SVR: Suppressed voltage rating.
B. TVSS: Transient voltage surge suppressor.
1.4 PERFORMANCE REQUIREMENTS
A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.
1.  The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified.”
1.5 ACTION SUBMITTALS
A. Product Data: For each type of panelboard, switching and overcurrent protective
device, transient voltage suppression device, accessory, and component indicated.
Include dimensions and manufacturers' technical data on features, performance,
electrical characteristics, ratings, and finishes. '
1.6 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified testing agency.
B.  Field Quality-Control Reports:
University of Massachusetts, Amherst , PANELBOARDS
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Test procedures used.

Test results that comply with requirements.

Results of failed tests and corrective action taken to achieve test results that
comply with requirements.

LN =

C. Panelboard Schedules: For installation in panelboards

1.7 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals.

1. Manufacturer's written instructions for testing and adjusting overcurrent protective

devices.
2. Time-current curves, including selectable ranges for each type of overcurrent

protective device that allows adjustments.
1.8 MAINTENANCE MATERIAL SUBMITTALS

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

1.  Keys: Two spares for each type of panelboard cabinet lock.

1.9 QUALITY ASSURANCE
A. Testing AgenCy Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

B.  Source Limitations: Obtain panelboards, overcurrent protective devices, components,
and accessories from single source from single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and
other items. Comply with indicated maximum dimensions.

D. 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.

E. Comply with NEMA PB 1.

F.  Comply with NFPA 70.
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1.10 DELIVERY, STORAGE, AND HANDLING

A.  Remove loose packing and flammable materials from inside panelboards; install
temporary electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NEMA PB 1.

1.11 PROJECT CONDITIONS

A.  Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above panelboards is complete,
and temporary HVAC system is operating and maintaining ambient temperature
and humidity conditions at occupancy levels during the remainder of the
construction period.

2. Rate equipment for continuous operation under the following conditions unless
otherwise indicated:

a. Ambient Temperature: Not exceeding minus 22 deg F to plus 104 deg F.
b.  Altitude: Not exceeding 6600 feet (2000 m).

B. Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.

2. Altitude not exceeding 6600 feet (2000 m).

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary electric service according to requirements
indicated:

1. Notify Architect no fewer than 10 working days in advance of proposed
interruption of electric service.

2. Do not proceed with interruption of electric service without Architect's written
permission. '

3.  Comply with NFPA 70E.

1.12 COORDINATION

A. Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and
other types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.
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1.13 WARRANTY

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

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

PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR PANELBOARDS

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces
defined in Section 260548 "Vibration and Seismic Controls for Electrical Systems."

B. Enclosures: Surface-mountéd cabinets.
1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts
match box dimensions; for flush-mounted fronts, overlap box.

3. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

4.  Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard
front with flanges for attachment to panelboard, wall, and ceiling or floor.

5. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure;
integral with enclosure body. Arrange to isolate individual panel sections.

6. Finishes:

a. Panels and Trim: Steel with manufacturer's standard two-coat, baked-on
finish consisting of prime coat and thermosetting topcoat.
b. Back Boxes: Galvanized steel.

C. Fungus Proofing: Permanent fungicidal treatment for overcurrent
protective devices and other components.

7.  Directory Card: Inside panelboard door, mounted in transparent card holder.
C. Incoming Mains Location: Bottom.
D. Phase, Neutral, and Ground Buses:

1.  Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

3. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors;
insulated from box.
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2.2
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B.

4.  Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and UL
listed as suitable for nonlinear loads.

Conductor Connectors: Suitable for use with conductor material and sizes.

Material: Hard-drawn copper, 98 percent conductivity.

Main and Neutral Lugs: Mechanical type.

Ground Lugs and Bus-Configured Terminators: Mechanical type.

Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on
extra-capacity neutral bus.

PwN =

Future Devices: Mounting brackets, bus connections, filler plates, and necessary

. appurtenances required for future installation of devices.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-
circuit current available at terminals.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

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

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4, Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
Mains: Main lugs only.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

ELECTRONIC-GRADE PANELBOARDS

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not lirnited to,
the following:
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

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

2.
3. Siemens Energy & Automation, Inc.
4, Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1; with factory-installed, integral TVSS; labeled by an NRTL
for compliance with UL 67 after installing TVSS.
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C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

D. Main Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.
E.  Branch Overcurrent Protective Devices: Bolt-on thermal-magnetic circuit breakers.
F. Buses:

1. Copper phase and neutral buses; 200 percent capacity neutral bus and lugs.
2. Copper equipment and isolated ground buses.

G. Surge Protection Device: IEEE C62.41-compliant, integrally mounted, bolt-on, solid-
state, parallel-connected, modular (with field-replaceable modules) type, with sine-
wave tracking suppression and filtering modules, short-circuit current rating complying
with UL 1449, second edition, and matching or exceeding the panelboard short-circuit
rating, redundant suppression circuits, with individually fused metal-oxide varistors.

1. Accessories:

Fuses rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with wire connections to phase buses, neutral bus, and

ground bus.

LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.

i. Form-C contacts rated at 5 A and 250-V ac, one normally open and one
normally closed, for remote monitoring of system operation. Contacts shall
reverse position on failure of any surge diversion module or on opening of
any current-limiting device. Coordinate with building power monitoring and
control system.

i- Four-digit, transient-event counter set to totalize transient surges.

~0 o0 oW

Ja@

2. Peak Single-Impulse Surge Current Rating: 120 kA per mode/240 kA per phase.
3.  Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform
described in IEEE C62.41.2.

a. Line to Neutral: 70,000A.
b. Line to Ground: 70,000A.
c. Neutral to Ground: 50,000A.

4. Withstand Capabilities: 12,000 |IEEE C62.41, Category C3 (10 kA), 8-by-20-
mic.sec. surges with less than 5 percent change in clamping voltage.

5.  Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120
three-phase, four-wire circuits shall be as follows:

a. Line to Neutral: 400 V for 208Y/120.
b. Line to Ground: 400 V for 208Y/120.
C. Neutral to Ground: 400 V for 208Y/120.
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DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Manufacturers: Subject to compliance with requirements, available manufacturers

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

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

2 General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.
4

Square D; a brand of Schneider Electric.

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity
to meet available fault currents.

1.  Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

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

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

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

C. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-
intensity discharge (HID) lighting circuits.

d. Multipole units enclosed in a single housing or factory assembled to
operate as a single unit.

e. Handle Padlocking Device: Fixed attachment, for locking c1rcwt-breaker
handle in on position.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
B. Examine panelboards before installation. Reject panelboards that are damaged or
rusted or have been subjected to water saturation.
C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.
D. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Install panelboards and accessories according to NEMA PB 1.1.
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Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from panelboards.

C. Comply with mounting and anchoring requirements specified in Section 260548
"Vibration and Seismic Controls for Electrical Systems."

D.  Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

E.  Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

F. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.

G. Install filler plates in unused spaces.

H. Arrange conductors in gutters into groups and bundle and wrap with wire ties after
completing load balancing.

l. Comply with NECA 1.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs complying with Section 260553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a
computer or typewriter to create directory; handwritten directories are not acceptable.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."

34 FIELD QUALITY CONTROL

A.  Acceptance Testing Preparation:'

1.  Test insulation resistance for each panelboard bus, component, connecting
supply, feeder, and control circuit.
2. Test continuity of each circuit.
B. Tests and Inspections:
1.  Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
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C. Panelboards will be considered defective if they do not pass tests and inspections.
D. Prepare test and inspection reports, including a certified report that identifies

panelboards included and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A.  Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

3.6 PROTECTION

A.  Temporary Heating: Apply temporary heat to maintain temperature according to
manufacturer's written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1

A

1.2

1.3

m m o o w »

1.4

1.5

University of Massachusetts, Amherst

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General

Supplementary Conditions and Division 01 Specification Sections, apply to
Section.

SUMMARY
Section Includes:

1. Receptécles, receptacles with integral GFCI, and associated device plates.
2. Snap switches.

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.
RFI: Radio-frequency interference.

TVSS: Transient voltage surge suppressor.

UTP: Unshielded twisted pair.

ADMINISTRATIVE REQUIREMENTS
Coordination:

1.  Receptacles for Owner-Furnished Equipment: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements. '

ACTION SUBMITTALS

Product Data: For each type of product.

Pierpont Basement Student Rooms
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B. Shop Drawings: List of legends and description of materials and process used for
premarking wall plates.

C. Samples: One for each type of device and wall plate specified, in each color specified.

1.6 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For wiring devices to include in all manufacturers'
packing-label warnings and instruction manuals that include labeling conditions.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

Cooper Wiring Devices: Division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand (Pass & Seymour).

PON -~

B. Source Limitations: Obtain each type of wiring device and associated wall plate from
single source from single manufacturer.

2.2 GENERAL WIRING-DEVICE REQUIREMENTS
A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

B. - Comply with NFPA 70.

C. Devices that are manufactured for use with modular plug-in connectors may be
substituted under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building
wire.
2.  Devices shall comply with the requirements in this Section.
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STRAIGHT-BLADE RECEPTACLES

A.  Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6

Configuration 5-20R, UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a. Cooper; 5351 (single), CR5362 (duplex).
b. Hubbell; HBL5351 (single), HBL5352 (duplex).
C. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5361 (single), 5362 (dupiex).
24 GFCI RECEPTACLES
A.  General Description:

1. Straight blade, feed-through type.

2.  Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-
596.

3. Include indicator light that shows when the GFCI has malfunctioned and no
longer provides proper GFCI protection.

B. Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Products: Subject to compliance with requirements, [provide the following]
[provide one of the following] [available products that may be incorporated into
the Work include, but are not limited to, the following]:

a. Cooper: VGF20.
" b.  Hubbell; GFR5352L.
c. Pass & Seymour; 2095.
d. Leviton; 7590.
25 TOGGLE SWITCHES
A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
B. Switches, 120/277 V, 20 A:
1.  Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
1)  Single Pole:
2)  Cooper; AH1221.
3)  Hubbeli; HBL1221.
4)  Leviton; 1221-2.
University of Massachusetts, Amherst WIRING DEVICES

Pierpont Basement Student Rooms

UMA #11-33

SECTION 262726
262726 - 3



2.6

5) Pass & Seymour; CSB20ACH.

6) Two Pole:

7)  Cooper; AH1222.
8)  Hubbell; HBL1222.

9)  Leviton; 1222-2.
10) Pass & Seymour; CSB20AC2.

11) Three Way:

) Cooper; AH1223.
13) Hubbell; HBL1223.
)
)

Leviton; 1223-2.
Pass & Seymour; CSB20AC3.

16) Four Way:

17) Cooper; AH1224.

18) Hubbeli; HBL1224.

19) Leviton; 1224-2.

20) Pass & Seymour; CSB20AC4.

Pilot-Light Switches, 20 A:

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a. Cooper; AH1221PL for 120 and 277 V.

b. Hubbell; HBL1201PL for 120 and 277 V.
c
d

Leviton; 1221-LH1.
Pass & Seymour; PS20AC1RPL for 120 V, PS20AC1RPLY for 277 V.

2. Description: Single pole, with neon-lighted handle, illuminated when switch is
lloff.ll

WALL PLATES

Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

2.  Material for Finished Spaces: Smooth, high-impact thermoplastic.

3. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and

listed and labeled for use in wet and damp locations.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R,
weather-resistant, die-cast aluminum with lockable cover.
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2.7

2.8

PREFABRICATED MULTIOUTLET ASSEMBLIES

Description:

1. Two-piece surface metal raceway, with factory-wired multioutlet harness.

2. Components shall be products from single manufacturer designed for use as a
complete, matching assembly of raceways and receptacles.

Raceway Material: Metal, with manufacturer's standard finish.

Multioutlet Harness:

1.  Receptacles: 20-A, 125-V, NEMAWD 6 Configuration 5-20R receptacles
complying with NEMA WD 1, UL 498, and FS W-C-596.

2. Receptacle Spacing: 9 inches (230 mm).

3.  Wiring: No. 12 AWG solid, Type THHN copper, two circuit, connecting
alternating receptacles.

FINISHES

Device Color:

1.  Wiring Devices Connected to Normal Power System: Ivory unless otherwise
indicated or required by NFPA 70 or device listing.

2. Isolated-Ground Receptacles: Orange.

Wall Plate Color: For plastic covers, match device color.

PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with NECA 1, including mounting heights listed in that standard, unless
otherwise indicated. » :
B.  Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over
device boxes and do not cut holes for boxes with routers that are guided by riding
against outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross
a joint unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.
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C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or
terminated on devices.

2.  Strip insulation evenly around the conductor using tools designed for the
purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded
wire.

3. The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.

4.  Existing Conductors:

a.  Cutback and pigtail, or replace all damaged conductors.

b.  Straighten conductors that remain and remove corrosion and foreign
matter.

C. Pigtailing existing conductors is permltted provided the outlet box is large
enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that
were installed before building finishing operations were complete.

2.  Keep each wiring device in its package or otherwise protected until it is time to
connect conductors. v

3. Do not remove surface protection, such as plastic film and smudge covers, until
the last possible moment.

4, Connect devices to branch circuits using pigtails that are not less than 6 inches
(152 mm;) in length.

5.  When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, two-thirds to three-fourths of the way around
terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by
manufacturer.

7.  When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits,
splice No. 12 AWG pigtails for device connections.

8.  Tighten unused terminal screws on the device.

9.  When mounting into metal boxes, remove the fiber or plastic washers used to
hold device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally
mounted receptacles to the right.
2. Install hospital-grade receptacles in patient-care areas with the ground pin or

neutral blade at the top.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and
remount outlet boxes when standard device plates do not fit flush or do not cover rough

wall opening.
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Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension
vertical and with grounding terminal of receptacles on top. Group adjacent switches
under single, multigang wall plates.

H. Adjust locations of floor service outlets and service poles to suit arrangement of

partitions and furnishings.
3.2 GFCI RECEPTACLES

A. Install non-feed-through-type GFCI receptacles where protection of doWnstream

receptacles is not required.
3.3 IDENTIFICATION

A.  Comply with Section 260553 "Identification for Electrical Systems."

B. Identify each receptacle with panelboard identification and circuit number. Use
adhesive label with black-filled lettering on face of plate, and durable wire markers or
tags inside outlet boxes.

3.4 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

B. Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is 105to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is
unacceptable. ,

3. Ground Impedance: Values of up to 2 ohms are acceptable.

4.  GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

5 Using the test plug, verify that the device and its outlet box are securely
mounted. :

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the
circuit breaker, poor connections, inadequate fault current path, defective
devices, or similar problems. Correct circuit conditions, remove malfunctioning
units and replace with new ones, and retest as specified above.

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

D. Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 01 Specification Sections, apply to this
Section. :
1.2 SUMMARY

A. Section Includes:

1. Fusible switches.

1.3 DEFINITIONS
A. NC: Normally closed.
B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.4 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the
effects of earthquake motions determined according to ASCE/SEI 7.

1.  The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified”.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated. Include dimensioned elevations, sections, weights, and
manufacturers' technical data on features, performance, electrical characteristics,
ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.

2. Current and voltage ratings.

3.  Short-circuit current ratings (interrupting and withstand, as appropriate).
4.  Include evidence of NRTL listing for series rating of installed devices.
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5. Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices, accessories, and auxiliary components.

B.  Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations,
sections, details, and attachments to other work.
1.6 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified testing agency.
B. Seismic Qualification Certificates: For enclosed switches and circuit breakers,
accessories, and components, from manufacturer.
1. Basis for Certification: Indicate whether withstand certification is based on actual
test of assembled components or on calculation.
2.  Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is
based and their installation requirements.
C. Field quality-cbntrol reports.
1. Test procedures used.
2.  Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that
comply with requirements.
D. Manufacturer's field service report.
1.7 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For enclosed switches and circuit breakers to
include in emergency, operation, and maintenance manuals. Include the following:
1. Manufacturer's written instructions for testing and adjusting enclosed switches
and circuit breakers.
1.8 MAINTENANCE MATERIAL SUBMITTALS
A.  Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.
1.  Fuses: Provide three spare fuses for each fuse type provided.
1.9 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA or an NRTL.
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1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

B. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent
protective devices, components, and accessories, within same product category, from
single source from single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
enclosed switches and circuit breakers, including clearances between enclosures, and
adjacent surfaces and other items. Comply with indicated maximum dimensions.

D. 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.

E. Comply with NFPA 70.

1.10 PROJECT CONDITIONS

A.  Environmental Limitations: Rate equipment for continuous operation under the
following conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not
exceeding 104 deg F (40 deg C).
2.  Altitude: Not exceeding 6600 feet (2010 m).

B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary electric service according to requirements
indicated:

1. Notify Architect no fewer than ten (10) working days in advance of proposed
interruption of electric service.

2. Indicate method of providing temporary electric service.

3 Do not proceed with interruption of electric service without Archltect's written
permission.

4.  Cormnply with NFPA 70E.

1.11 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances
and required clearances for equipment access doors and panels.
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PART 2 - PRODUCTS

2.1

A

FUSIBLE SWITCHES

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following: ‘

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

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4, Square D; a brand of Schneider Electric.

Type HD, Heavy Duty, Single Throw, 240VAC, 1200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified
fuses, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
~ ground conductors. '

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified. :

4, Lugs: Mechanical type, suitable for number, size, and conductor material.

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

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of
the Work.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Install individual wall-mounted switches and circuit breakers with tops at uniform height
unless otherwise indicated.
B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from enclosures and components.
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3.3

3.4

3.5

Install fuses in fusible devices.

Comply with NECA 1.

IDENTIFICATION

Comply with requirements in Section 260553 "Identification for Electrical Systems."

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

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service
representative to inspect components, assemblies, and equipment installations,
including connections, and to assist in testing. '

Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker,
component, connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

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

compliance; otherwise, replace with new units and retest.

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

Enclosed switches and circuit breakers will be considered defective if they do not pass
tests and inspections.

ADJUSTING

Adjust moving parts and operable components to function smoothly, and lubricate as
recormmmended by manufacturer.

END OF SECTION 262816
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3.2

3.3

‘Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors

and Cables."

IDENTIFICATION

Install labels with panel and circuit numbers on concealed junction and outlet boxes.
Comply with requirements for identification specified in Sectlon 260553 "ldentification
for Electrical Systems."

FIELD QUALITY CONTROL

Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery and retransfer to normal.

Prepare a written report of tests, inspections, observations, and verifications indicating
and interpreting resuits. If adjustments are made to lighting system, retest to
demonstrate compliance with standards.

END OF SECTION 265100
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