3.2

3.4

RCRMC

C.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG
and larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Feeders: Type THHN-THWN, single conductors in raceway.

Branch Circuits: Type THHN-THWN, single conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless-steel, wire-mesh, and strain refief device at terminations to suit application.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

Class 2 Control Circuits: Type THHN-THWN, in raceway. .

INSTALLATION OF CONDUCTORS AND CABLES

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

Use manufacturer-approved pulling compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Do not exceed

manufacturer's recommended maximum pulling tensiens and sidewali pressure values.

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

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

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

ldentify and color-code conductors and cables according to Division 26 Section
"ldentification for Electrical Systems.”

CONNECTIONS

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

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

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS
AND CABLES
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3.5 FIELD QUALITY CONTROL
A.  Perform tests and inspections and prepare test reports.
B.  Tests and Inspections:

1. After installing conductors and cables and before electricai circuitry has been
energized, test 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.

3. Infrared Scanning: After Substantial Completion, but not more than 80 days after
Final Acceptance, perform an infrared scan of each splice in cables and
conductors No. 3 AWG and larger. Remove box and equipment covers so
splices are accessible to portable scanner.

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

b. Record of Infrared Scanning: Prepare a certified report that identifies
splices checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

C. Test Reports: Prepa_rg_a written _rep_or_-ttq r_e_c_:c_;rd the foH_c_Jw_i_rng_ -

1.  Test procedures used.

2.  Testresults that comply with requirements.

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

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

END OF SECTION
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PART 1

1.1

A

1.2

1.3

RCRMC

SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

- GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

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

SUBMITTALS
Product Data: For each type of product indicated.

Informational Submittals: Plans showing dimensioned as-built locations of grounding
features specified in "Field Quality Control" Article, including the following:

1. Grounding arrangements and connections for separately derived systems.

Field quality-control reports.

Operation and Maintenance Data: For grounding to include in emergency, operation,
and maintenance manuals. In addition to items specified in Division 01 Section
"Operation and Maintenance Data,” include the following:

1. Instructions for periodic testing and inspection of grounding features at ground
rings grounding connections for separately derived systems based on
NETA MTS and NFPA 708B.

a.  Tests shall determine if ground-resistance or impedance values remain
' within specified maximums, and instructions shall recommend corrective

action if values do not.
b.  Include recommended testing intervals.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, and marked for intended location and application.

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

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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PART 2 - PRODUCTS

2.1

A

2.2

PART 3 - EXECUTION

3.1

A

3.2

3.3

RCRMC

CONDUCTORS

Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600V
unless otherwise required by applicable Code or authorities baving jurisdiction.
CONNECTORS

Listed and tlabeled by an NRTL acceptabie 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 iype
with at least two bolts.

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

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

Bus-bar Connectors: Mechanical type, cast silicon bronze, sclderless compression-
type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

APPLICATIONS

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

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Connections to Structural Steel and Rebar: Welded or bolted connectors.

EQUIPMENT GROUNDING

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

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.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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3.4 LABELING

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

3.5 FIELD QUALITY CONTROL

A.  Inspect, test, and adjust components, assemblies, and equipment installations,
inciuding connections.,

B.  Perform tests and inspections.

1. Inspect components, assembiies, and equipment installations (including
connections).

C.  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.

3.  Test completed grounding system.

a. Measure ground resistance no fewer than two fuli days after last trace of
precipitation and without soil being moistened by any means other than
natural drainage or seepage and without chemical treatment or other
artificial means of reducing natural ground resistance.

b.  Perform tests by fall-of-potential method according to IEEE 81.

D.  Grounding system will be considered defective if it does not pass tests and inspections.
E.  Prepare test and inspection reports.

F. Report measured ground resistances that exceed 5 ohms,

END OF SECTION

RCRMC GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

A

RCRMC

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

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

DEFINITIONS
EMT: Electrical metallic tubing.
IMC: Intermediate metal conduit,

RMC: Rigid metal conduit.

SUBMITTALS
Proeduct Data: For the foltowing:
1. Steel slotted support systems.

Shop Drawings: Signed and sealed by a qualified professional structural engineer.
Show fabrication and installation details and include calculations for the following:

1. Trapeze hangers. Include Product Data for components.
2. Steel slotted channel systems. Include Product Data for components.
3. Equipment supports.

Welding certificates.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel.”

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchaor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Division 03.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

EMERGENCY POWER SYSTEM MODIFICATIONS 26056 29-1



PART 2

2.1

A

RCRMC

- PRODUCTS

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

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

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

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO international Corporation.

Thomas & Betis Corporation.

Unistrut; Tyco International, Ltd.

PooTw

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

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

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

- Support for Conductors in Verticat-Conduit—Factory-fabricated-assembly consisting-of—--

threaded body and insulating wedging plug or plugs for non-armored electrical
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables supported.
Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components: ltems for fastening electrical
items or their supports {o building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened porttand
cement concrete, steel, or wood, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

a. Manufacturer:
1) HilliInc.

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

a. Manufacturer:

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
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2.2

1) Hilti Inc.

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

4, Clamps for Attachment to Stee!l Structural Elements: MSS SP-58, type suitable
for attached structurai element.

5. Through Boits: Structural type, hex head, and high strength. Comply with
ASTM A 325.

6. Hanger Rods: Threaded steel.

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications” for
steel shapes and plates.

PART 3 - EXECUTION

3.1

A.

3.2

RCRMC

APPLICATION

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

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway. Space
supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be
1/4 inch in diameter.

Muitiple Raceways or Cables: Install trapeze-type supports fabricated with steel
slotted or other support system, sized so capacity can be increased by at least 25
percent in future without exceeding specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.
Spring-steel ciamps designed for supporting single conduits without bolis may be used

for 1-3/4-inch and smaller raceways serving branch circuits and communication
systems above suspended ceilings and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

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

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC,

and RMC may be supported by openings through siructure members, as permitted in
NFPA 70.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS.
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3.3

3.4

RCRMC

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

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

1. To New Congcrete: Bolt to concrete inserts.

2. To Masonry: Approved expansion anchor fasteners on solid masonry units.

3. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock
washers and nuts or Beam clamps (MSS Type 19, 21, 23, 25, or 27) with seismic
safety straps complying with MSS SP-69.

To Light Steel: Sheet metal screws.

ltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to
substrate by means that meet seismic-restraint strength and anchorage
requirements as detailed.

ar

Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars by use of nondestructive testing methods acceptable to the architect.

INSTALLATION OF FABRICATED METAL SUPPORTS

Comply-with-installation requirements -in—Division-05-Section "Metal- Fabrications™-for -
site-fabricated metal supports,

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES AND FOUNDATIONS

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

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

Anchor equipment to concrete base and foundation.

1. Place and secure anchorage devices. Use supported equipment manufacturer's

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

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
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3.5

RCRMC

2. Install anchor bolts to elevations required for proper attachment to supported

equipment.
3. Install anchor bolts according io anchor-boit manufacturer's written instructions.
PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for

shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted
surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Touchup: Comply with requirements in Division 09 painting Sections for cleaning and

touchup painting of field welds, bolted connections, and abraded areas of shop paint
on miscellaneous metal.

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

END OF SECTION
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SECTION 26 05 33

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

RELATED DOCUMENTS

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

DEFINITIONS

EMT: Electrical metallic tubing.

FMC: Flexible metal conduit.

IMC: Intermediate metal conduit.

SUBMITTALS

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

Shop Drawings: For the following raceway components. Include plans, elevations,
sections, detalls, and attachments to other work. '

1. Custom enclosures and cabinets.

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following
items are shown and coordinated with each other, based on input from installers of the
ttems involved:

1. Structural members in the paths of conduit groups with common supports.
2. HVAC, fire protection, low voltage systems, cable trays, and plumbing items and
architectural features in the paths of conduit groups with common supports.

Manufacturer Seismic Qualification Certification: Submit certification that enclosures and
cabinets and their mounting provisions, including those for internal components, will
withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls
for Electrical Systems.” Include the following:

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

RCRMC RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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a.  The term "withstand" means "the cabinet or enclosure will remain in place
without separation of any parts when subjected to the seismic forces
specified and the unit will retain its enclosure characteristics, including its
interior accessibility, after the seismic event.”

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.

E. Qualification Data: For professional engineer and testing agency.

F. Source quality-controt test reports.

1.4  QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

21  METAL CONDUIT AND TUBING

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

1. Allied Tube & Conduit; a Tyco International Lid. Co.
2. Manhattan/CDT/Cole-Flex.
3.  O-Z Gedney; a unit of General Signal.

B. Rigid Steel Conduit: ANSI C80.1.

C. Aluminum Rigid Conduit: ANSI C80.5.

D. IMC: ANSI C80.6.

E. EMT: ANSI C80.3.

F. FMC: Zinc-coated steel (Lightweight or thin wall FMC will not be accepted).

G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.

RCRMC RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.

2. Fittings for EMT: Steel, compression type.

3. Coating for Fittings for PVYC-Coated Conduit: Minimum thickness, 0.040 inch,
with overlapping sleeves protecting threaded joints.

H. Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector
assemblies, and compounded for use to lubricate and protect threaded raceway joints
from corrosion and enhance their conductivity.

2.2 BOXES, ENCLOSURES, AND CABINETS

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:

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
0O-Z/Gedney; a unit of General Signal.

RACO:; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

. Scott Fetzer Co.; Adalet Division.

10.  Spring City Electrical Manufacturing Company.

11.  Thomas & Betts Corporation.

12.  Walker Systems, Inc.; Wiremold Company (The).

13.  Woodhead, Daniei Company; Woodhead Industries, Inc. Subsidiary.

CoNDOTEWN =

B. Sheet Metal Outlet and Device Boxes: NEMA OS 1.

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

D. Metal Floor Boxes: Cast metal, fully adjustable, rectangular.
E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

F. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with
gasketed cover.

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

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

H. Cabinets:

RCRMC RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
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NEMA 250, Type 1, galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panethoards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

PART 3 - EXECUTION

3.1  RACEWAY APPLICATION

A Comply with the following indocr applications, unless otherwise indicated:

1.
2.
3

~No

10.

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: Rigid stee! conduit and IMC.
Includes raceways in the following locations:

a.  Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling
units.

C. Mechanicatl rooms.

Concealed in Ceilings and interior Walls and Pariitions: EMT.

" Connection to Vibrating  Equipment {Including ™ Transformers and "Hydraulic, -

Pneumatic, Electric Solenoid, or Motor-Driven Equipment). LFMC.

Damp or Wet Locations: Rigid steel conduit and IMC.

Raceways for Optical Fiber or Communications Cable in Spaces Used for
Environmental Air; EMT, :

Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:
EMT.

Raceways for Concealed General Purpose Distribution of Optical Fiber or
Communications Cable: EMT.

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

B. Miimum Raceway Size: 3/4-inch trade size.

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

1.
2.

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings.
PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with
that material. Patch and seal all joints, nicks, and scrapes in PVC coating after
installing conduits and fittings. Use sealant recommended by fitting
manufacturer,

D. Do not install aluminum conduits in contact with concrete.

RCRMC
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3.2

3.3

INSTALLATION

Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on Drawings or in this Article are stricter.

Keep raceways at least 12 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems.” :

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

Install no more than the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for two 30-degree bends are ailowed.

. Conceat conduit and EMT within finished walls, ceilings, and floors, unless otherwise

indicated.

. Raceways Shall Not Embedded in Concrete Slabs:

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

Raceway Terminations at Boxes, Cabinets, and Enclosures: Use insulating bushings to
protect conductors and cables.

Install pull wires in empty raceways. Use poiypropyleng or monofilament plastic line with
not less than 200-1b tensile strength. Leave at least 12 inches of slack at each end of pull
wire.

Install raceway sealing fittings at suitable, approved, and accessible iocations 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 at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.
2. Where otherwise required by NFPA 70.
PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
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2.

Repair damage to PVC or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION
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SECTION 26 05 44

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1- GENERAL

1.1

A.

1.2

A

RELATED DOCUMENTS

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

Division 07 Section "Penetration Firestopping" for penetration firestopping installed in
fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A

RCRMC

SLEEVES

Wall Sleeves:

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

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

Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with
no side larger than 16 inches, thickness shall be 0.052 inch.

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

SLEEVES AND SLEEVE SEALS FOR
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2.2

2.3

2.4

RCRMC

SLEEVE-SEAL SYSTEMS

Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable.

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

Advance Products & Systems, Inc.
CALPICO, Inc.
Metraflex Company {The}.

Pipeline Seal and Insulator, Inc.
Proco Products, inc.

o oo o

2. Sealing Elements: EPDM or Nitrile (Buna N) rubber interlocking links shaped to
fit surface of pipe. Include type and number required for pipe material and size of
pipe.

3. Pressure Plates: Carbon steel or Stainless steel,

4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, or
Stainless steel of length required to secure pressure plates to sealing elements.

SLEEVE-SEAL FITTINGS

" Descriptioh: T Manufactured  plastic, sleeve-type,  waterstop assembly ~ made for -

embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar
with center opening to match piping OD.

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

a. Presealed Systems.

GROUT

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

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

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

Packaging: Premixed and factory packaged.

SLEEVES AND SLEEVE SEALS FOR
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A.

B.

PART 3 -

3.1

Al

B.

C.

D.
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SILICONE SEALANTS

Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric
seaiants of grade indicated below.

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

2. Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Smail-Scale Environmental
Chambers.”

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

EXECUTION

SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
Comply with NECA 1.

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

Sleeves "for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and
Masonry-Unit Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

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

b. Seal space outside of steeves with mortar or grout. Pack sealing material
solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect materia) while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved
opening.

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

4. Install sleeves for wall penetrations un!ess core-drilled holes or formed openings
are uysed. Install sleeves during erection of walls. Cut sleeves to length for
mounting flush with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches
above finished floor level. Install sleeves during erection of floors.

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

SLEEVES AND SLEEVE SEALS FOR
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1. Use circular metal sleeves unless penetration arrangement requires rectangular
sleeved opening.

2. Seal space outside of sleeves with approved joint compound-for gypsum board
assemblies.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with
flexible boot-type flashing units applied in coordination with roofing work.

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

Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size
sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve
for installing sleeve-seal system.

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at
raceway entries into building.

Install type and number of sealing elements recommended by manufacturer for
raceway or cable material and size. Position raceway or cable in center of sleeve.
Assemble mechanical sleeve seals and install in annular space between raceway or

cable and sleeve.” Tighten bolts against pressure plates that cause sealing elements to - -

expand and make watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION
Install sleeve-seat! fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs
and walls. Position waterstop flange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION
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SECTION 26 05 48

VIBRATION CONTROLS FOR ELECTRICAL SYSTEMS

- GENERAL

RELATED DOCUMENTS

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

DEFINITIONS
The IBC: International Building Code.
ICC-ES: ICC-Evaluation Service.

OSHPD: Office of Statewide Health Planning and Development for the State of
California.

PERFORMANCE REQUIREMENTS
Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: [Dj
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: il

a.  Component Importance Factor: 1.5.

b.  Component Response Medification Facior: 5.0.
C. Compoenent Amplification Factor: 2.5.

SUBMITTALS

Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration
isolation device.
2. lllustrate and indicate style, material, strength, fastening provision, and finish for

each type and size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report
numbers and rated strength in tension and shear as evaluated by OSHPD.

b.  Annofate to indicate appiication of each product submitted and compliance
with requirements.

VIBRATION CONTROLS FOR ELECTRICAL SYSTEMS
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3. Restrained-tsolation Devices: Include ratings for horizontal, vertical, and
combined loads.

Welding certificates.
Qualification Data: For professional structural engineer and testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this
Section are more stringent.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel.”

Comply with NFPA 70.

- PARTz——PRODUCTS-- e = e = e PR e e e e e T

2.1
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A.

VIBRATION ISOLATORS

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

Ace Mountings Co., Inc.
Amber/Booth Company, Inc.
California Dynamics Corporation.
Isolation Technology, Inc.

Kinetics Noise Control.

Mason Industries.

Vibration Eliminator Co., Inc.
Vibration Isolation.

Vibration Mountings & Controls, Inc.

CoNOG AW

Pads: Arrange in single or multiple fayers of sufficient stiffness for uniform loading over
pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory
cut to sizes that match requirements of supported equipment.

1.  Resilient Material: Oil- and water-resistant neoprene.
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Restrained Spring !solators: Freestanding, steel, open-spring isolators with seismic or
limit-stop restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due
to weight being removed; factory-drilled baseplate bended to 1/4-inch- thick,
neoprene or rubber isolator pad attached to baseplate underside; and adjustable
equipment mounting and leveling bolt that acts as biocking during instailation.

2. Restraint: Seismic or limit-stop as required for equipment and authorities having
jurisdiction.

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

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

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

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

FACTORY FINISHES

Finish:  Manufacturer's standard paint applied to factory-assembled and -tested
equipment before shipping.

1. Powder coating on springs and housings.

2. All hardware shall be galvanized. Hot-dip galvanize metal components for
exterior use.

3. Baked enamel or powder coat for metal components on isclators for interior use.

4. Color-code or otherwise mark vibration isofation and seismic-control devices to
indicate capacity range.

PART 3 - EXECUTION

3.1

A

3.2

RCRMC

EXAMINATION

Examine areas and equipment to receive vibration isolation for compliance with
requirements for installation tolerances and other conditions affecting performance.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual
locations before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Multipie Raceways: Secure raceways to trapeze member with clamps approved for
application by OSHPD.
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" Drilled-in Anchors: -

Hanger Rod Stiffeners: Install hanger rod stiffeners to receive them and where
required to prevent buckling of hanger rods due to seismic forces.

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select
sizes of components so strength will be adequate te carry present and future static and
seismic loads within specified loading limits.

SEISMIC-RESTRAINT DEVICE INSTALLATION

Equipment and Hanger Restraints:

1. Install restrained isolators on electrical equipment.

2. Install resilient, bolt-isolation washers on equipment anchor bolts where
clearance between anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by OSHPD providing

required submittals for component.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to
provide resilient media where equipment or equipment-mounting channels are
attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to
structure at flanges of beams, at upper truss chords of bar joists, or at concrete
members. -

1. Identify position of reinforcing steel and other embedded items prior to drilling
holes for anchars. Do not damage existing reinforcing or embedded items during
coring or drilting. Notify the structural engineer if reinforcing steel or other
embedded items are encountered during drilfing. Locate and avoid prestressed
tendons, electrical and telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masenry until concrete, mortar, or grout has
achieved full design strength.

3.  Wedge Anchors: Protect threads from damage during anchor installation.
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the
structural element to which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior
to installation of adhesive. Place adhesive in holes proceeding from the bottom
of the hole and progressing toward the surface in such a manner as to avoid
introduction of air pockets in the adhesive,

5.  Set anchors to manufacturer's recommended torque, using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for
exterior applications.
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ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

install flexible connections in runs of raceways where they cross seismic joints, where
adjacent sections or branches are supported by different structural elements at 150
foot maximum intervals, and where they terminate with connection to equipment that is
anchored fo a different structural element from the one supporting them as they
approach equipment. Refer to architectural and structural drawings for locations of
seismic joint.

FIELD QUALITY CONTROL

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

Perform tests and inspections.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency
acceptable to authorities having jurisdiction.

2. Schedule test with Owner, and OSHPD IOR through Architect, before connecting
anchorage device to restrained component {unless postconnection testing has
been approved), and with at least seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide

temporary load-spreading members.

Test all installed anchors and fasteners selected by Architect.

Test to 90 percent of rated proof ioad of device.

Measure isolator restraint clearance.

Measure isolator deflection.

Verify snubber minimum clearances.

If a device fails test, modify all installations of same type and retest until

satisfactory results are achieved.

el R

Remaove and replace malfunctioning units and retest as specified above.

Prepare test and inspection reports.

ADJUSTING

Adjust isolators after isolated equipment is at operating weight.

Adjust limit stops on restrained spring isolators to mount equipment at normal
operating height. After equipment installation is complete, adjust limit stops so they are

out of contact during normal operation.

Adjust active height of spring isolators.
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D. Adjust restraints to permit free movement of equipment within normal mode of
operation.

3.7 ELECTRICAL VIBRATION-CONTROL DEVICE SCHEDULE

A. Floor Mounted Transfarmers.

—

. Type E, .15 inch static deflection.

A

Located at 4 corners of tfransformer.

w

Bolt to floor,
4. Wall mounted not permitted.
B. Flexible Electrical Connections.

1. At all transformers within buildings.

END OF SECTION
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SECTION 26 05 53

IDENTIFICATION 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 SUBMITTALS
A.  Product Data: For each electrical identification product indicated.

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

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

1.3 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 Z535.4 for safety signs and labels.

m O o @ »

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

1.4 COORDINATION

A.  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.

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

RCRMC IDENTIFICATION FOR ELECTRICAL SYSTEMS
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D.

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

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1

22

2.3

D.
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CONDUCTOR IDENTIFICATION MATERIALS

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

Seif-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-

and chemical-resistant coating and matching wraparound adhesive tape for securing

ends of legend label.

Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic

sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay

in ptace by gripping action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic

sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it

identifies and to stay in place by gripping action.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit

identification legend machine printed by thermal transfer or equivalent process.

FLOOR MARKING TAPE

2-inch- wide, 5-mit pressure-sensitive vinyl tape, with black and white stripes and clear

vinyl overlay.

WARNING LABELS AND SIGNS

Comply with NFPA 70 and 29 CFR 1810.145.

Seif-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.

Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend,
and size required for application.

2. 1/4-inch grommets in corners for mounting.

3

Nominal size, 7 by 10 inches.

Metal-Backed, Butyrate Warning Signs:
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1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with
0.0396-inch galvanized-steel backing; and with colors, legend, and size required
for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal size, 10 by 14 inches.

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

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

2.  Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36
INCHES."

INSTRUCTION SIGNS

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

1. Engraved legend with biack letters on white face.

2. Punched or drilled for mechanical fasteners.

3 Framed with mitered acrylic molding and arranged for attachment at applicable
equipment,

CABLE TIES

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

Mirdimum Width: 3/16 inch,

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

Color: Black except where used for color-coding.

Sl A e

MISCELLANEQUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in Division 08 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.
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INSTALLATION
Verify identity of each item before installing identification products.

Lacation: 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.

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

System Identification Color-Coding Bands for Raceways and Cables: Each color-
coding band shall completely encircle cable or conduit. Place adjacent bands of two-
color markings in contact, side by side. Locate bands at changes in direction, at
penetrations of walls and floors, at 25-foot maximum intervals in congested areas.

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of
conductor or cable at & location with high visibility and accessibility.

Cable Ties: For attachirig tags.” Use general-purpose type, except aslisted below:
1. Qutdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

Painted tdentification: Comply with requirements in Division 09 painting Sections for
surface preparation and paint application.

IDENTIFICATION SCHEDULE

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

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

1.  Emergency Power.
2. Power.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull

and juncticn boxes, manholes, and handholes, use color-coding conductor tape to
identify the phase.
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1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use
colors listed below for ungrounded service, feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than
No. 8 AWG, 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 tums for
a minimum distance of 8 inches 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.

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

E. Conductors to Be Extended in the Fulure: Attach marker tape to conductors and list
source.

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

1. Identify conductors, cables, and terminals in enclosures and at junctions,
terminals, and pull points. Identify by system and circuit designation.,

2. 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, manufacturer's wiring diagrams,
and the Operation and Maintenance Manual.

G. Workspace Indication: Install floor marking tape to show working clearances in the
direction of access to live parts. Workspace shall be as required by NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted
panelboards and similar equipment in finished spaces.

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

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.
RCRMC IDENTIFICATION FOR ELECTRICAL SYSTEMS
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4. For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:

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

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

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

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 labeis 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- high fetters

on 1-1/2-inch- high label; where two lines of text are required, use labels 2 =

inches high.

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

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

2. Equipment to Be Labeled:

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.

f. Emergency system boxes and enclosures.

©oo oo

END OF SECTION
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SECTION 26 05 73

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.4
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RELATED DOCUMENTS

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

SUMMARY
This Section includes computer-based, ARC Fault Study, fault-current study and
overcurrent protective device coordination studies. Protective devices shall be set

based on results of the protective device coordination study.

1. Series-rated devices are not permitted.

SUBMITTALS
Product Data: For computer software program to be used for studies.

Product Certificates: For coordination-study and fault-current-study computer software
programs, certifying compliance with IEEE 399.

Qualification Data: For coordination-study specialist.

Other Action Submittals: The following submittals shall be made after the approval
process for system protective devices has been completed. Submittals shail be in
digital form in addition to hard copies. .

1. Coordination-study input data, including completed computer program input data
sheets.

2. Study and Equipment Evaluation Reports.

3. Coordination-Study Report.

4 Documentation of information obtained from serving electricai utility company.

QUALITY ASSURANCE

Studies shall use computer programs that are distributed nationally and are in wide
use. Software algorithms shall comply with requirements of standards and guides
specified in this Section. Manual calculations are not acceptable.
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Coordination-Study Specialist Qualifications: An entity experienced in the application
of computer software used for studies, having performed successful studies of similar
magnitude on electrical distribution systems using similar devices.

1. Professional electrical engineer, ficensed in the state where Project is located,
shail be responsible for the study. All elements of the study shall be performed
under the direct supervision and control of engineer.

Comply with IEEE 242 for short-circuit currents and coordination time intervals.

Comply with IEEE 399 for general study procedures.

PART 2 - PRODUCTS

21

A

Cgg -

COMPUTER SOFTWARE DEVELCOPERS

Computer Software Developers: Subject to compliance with requirements, provide
products by one of the following:

1.  EDSA Micro Corporation.
2. ESA Inc.
3.  SKM Systems Analysis, Inc.

COMPUTER SOFTWARE PROGRAM REQUIREMENTS
Comply with IEEE 399.

Analytical features of fault-current-study computer software program shall include
"mandatory,” "very desirable," and "desirable” features as fisted in IEEE 399.

Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output. Computer software program shall report
device settings and ratings of all overcurrent protective devices and shall demonstrate
selective coordination by computer-generated, time-current coordination plots.

1.  Additional Required Features:

Arcing faults.

Simultaneous faults.

Explicit negative sequence.
Mutual coupling in zero sequence.
Cable damage curve.

oo T
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EXAMINATION
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Examine Project overcurrent protective device submittals for compliance with electrical
distribution system coordination requirements and other conditions affecting
performance. Devices to be coordinated are indicated on Drawings.

1. Proceed with coordination study only after relevant equipment submittals have
been assembled. Equipment submittals and coordination study shail be
submitted for review and approva! at the same time.

POWER SYSTEM DATA
Gather and tabulate the following input data to support coordination study:

1. Product Data for overcurrent protective devices specified in other Division 26
Sections and involved in overcurrent protective device coordination studies. Use
equipment designation tags that are consistent with electrical distribution system
diagrams, overcurrent protective device submittals, input and output data, and
recommended device settings.

Impedance of utility service entrance.

Electrical Distribution System Diagram: In hard-copy and electronic-copy
formats, showing the following:

L

a. Circuit-breaker and fuse-current ratings and types.

b.  Relays and associated power and current transformer ratings and ratios.

¢.  Transformer kilovoit amperes, primary and secondary voltages, connection
type, impedance, and X/R ratics. '

d. Cables: Indicate conduit material, sizes of conductors, conductor material,
insulation, and length.

e.  Motor horsepower and code letter designation according to NEMA MG 1.

f. Available fauit current from serving electrical utility.

4. Data sheets to supplement electrical distribution system diagram, cross-

referenced with tag numbers on diagram, showing the following:

a. Special load considerations, including starting inrush currents and frequent
starting and stopping.

b.  Transformer characteristics, including primary protective device, magnetic
inrush current, and overload capability.

¢.  Motor full-load current, locked rotor current, service factor, starting time,
type of start, and thermal-damage curve.

d.  Ratings, types, and settings of utility company's overcurrent protective
devices.

e.  Special overcurrent protective device settings or types stipulated by utility
company.

f. Time-current-characteristic curves of devices indicated to be coordinated.

g.  Manufacturer, frame size, interrupting rating in amperes rms symmetrical,
ampere or current sensor rating, long-time adjustment range, short-time
adjustment range, and instantaneous adjustment range for circuit breakers.

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

EMERGENCY POWER SYSTEM MODIFICATIONS 260573-3



3.3

RCRMC

h.  Manufacturer and type, ampere-tap adjustment range, time-delay
adjustment range, instantaneous attachment adjustment range, and current
transformer ratio for overcurrent relays.

i. Panelboards, switchboards, motor-control center ampacity, and interrupting
rating in amperes rms symmetrical,

FAULT-CURRENT STUDY

Calculate the maximum available short-circuit current in amperes rms symmetrical at
circuit-breaker positicns of the electrical power distribution system.  Provide
calculations for both utility and emergency power services. The calculation shall be for
a current immediately after initiation and for a three-phase belted short circuit at each
of the following:

Switchgear and switchbeard bus.
Medium-voltage controller.
Mator-control center.

Distribution panelbcard.

Branch circuit panelboard.

AR wp =

Study electrical distribution system from normal and emergency generator power
sources throughout electrical distribution system. include studies of system-switching
configurations and alternate operations that could result in maximum fault conditions.

Calculate momentary and interrupting duties on the basis of maximum available fault
current.

Calculations to verify interrupting ratings of overcurrent protective devices shall comply
with [EEE 141, [EEE 241 and |IEEE 242.

1. Transformers:

ANSI C57.12.10.
ANS] C57.12.22.
ANSI C57.12.40,
IEEE C57.12.00.
IEEE C57.96.

©oo T

2. Medium-Voitage Circuit Breakers: |IEEE C37.010.

3. Low-Voltage Circuit Breakers: IEEE 1015 and IEEE C37.20.1.
4 Low-Voltage Fuses: |EEE C37.46.

Study Report:

1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle} fault
currents on electrical distribution system diagram.

Equipment Evaluation Report:

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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1. For 600-V overcurrent protective devices, ensure that interrupting ratings are
equal to or higher than calculated 1/2-cycle symmetrical fault current.

2. For devices and equipment rated for asymmetricai fault current, apply
multiplication factors listed in the standards to 1/2-cycle symmetrical fault current.

3. Verify adequacy of phase conductors at maximum three-phase bolted fault
currents; verify adequacy of equipment grounding conductors and grounding
electrode conducters at maximum ground-fault currents. Ensure that short-circuit
withstand ratings are equal to or higher than calculated 1/2-cycle symmetrical
fault current,

COORDINATION STUDY

Perform coordination study using approved computer software program. Prepare a
written report using results of fault-current study. Comply with JEEE 399.

1. Calculate the maximum and minimum 1/2-cycle short-circuit currents.

2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds)
short-circuit currents,

3. Calculate the maximum and minimum ground-fault currents.

Comply with IEEE 141, |IEEE 241 and |EEE 242 recommendations for fault currents
and time intervals.

Transformer Primary Overcurrent Protective Devices:
1. Device shall not operate in response to the following:

a.  Inrush current when first energized.

b. Self-cooled, full-oad current or forced-air-cooled, full-load current,
whichever is specified for that transformer.

C. Permissible transformer overloads according to IEEE C57.96 if required by
unusual loading or emergency conditions.

2. Device settings shall protect transformers according to IEEE C57.12.00, for fault
currents.

Motors served by voltages more than 600 V shall be protected according to IEEE 620.

Conductor Protection: Protect cables against damage from fault currents according to
ICEA P-32-382, ICEAP-45-482, and conductor melting curves in |EEE 242.
Demonstrate that equipment withstands the maximum short-circuit current for a time
equivaient to the tripping time of the primary relay protection or total clearing time of
the fuse. To determine temperatures that damage insulation, use curves from cable
manufacturers or from listed standards indicating conductor size and short-circuit
current.

Coordination-Study Report: Prepare a written report indicating the following results of
coordination study:

OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
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1. Tabular Format of Settings Selected for Overcurrent Protective Devices:

a.
b.
c.

d.
e.

Device tag.

Relay-current transformer ratios; and tap, time-dial, and instantaneous-
pickup values.

Circuit-breaker sensor rating; and Iong -time, short-time, and instantaneous
settings.

Fuse-current rating and type.

Ground-fault refay-pickup and time-delay settings.

2. Coordination Curves: Prepared to determine settings of overcurrent protective
devices to achieve selective coordination. Graphically iustrate that adequate
time separation exists between devices installed in series, including power utility
company's upstream devices. Prepare separate sets of curves for the switching
schemes and for emergency periods where the power source is local generation.
Show the following information:

~ooo0 o

g.

Device tag.

Voltage and current ratio for curves.

Three-phase and single-phase damage points for each transformer.
No damage, melting, and clearing curves for fuses.

Cable damage curves.

Transformer inrush points.

Maximum fault-current cutoff point.

G. Completed data sheets for seiting of overcurrent protective devices. Set all
overcurrent protective devices per data sheets.

RCRMC

END OF SECTION
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SECTION 26 22 00

LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1

A

1.2

1.3

RCRMC

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following types of dry-type transformers rated 600 V and less,
with capacities up to 1000 kVA:

1. Distribution transformers.

SUBMITTALS

Product Data: Include rated nameplate data, capacities, weights, dimensions,
minimum clearances, installed devices and features, and performance for each type
and size of transformer indicatad.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, compenents, and location and size of
each field connection.

1. Wiring Diagrams: Power, signal, and control wiring.
Provide Seismic tested equipment as follows:

1. The equipment and major components shall be suitable for and certified by
actual seismic testing to meet or exceed all applicable seismic requirements of
the 2006 International Building Core (IBC) and 2010 California Building Code for
importance factor 1.5, electrical equipment for 300% g Ss suitable for building
categories |, 11, Nl OR IV; use groups |, Il OR Ill; design categories A, B, C AND
D; and site classes A, B, C OR D. Guidelines for the installation consistent with
theses requirements shall be provided by the equipment manufacturer and based
upon testing of representative equipment. Equipment certification acceptance
criteria shall be based upon the ability for the equipment to be returned fo service
immediately after as seismic even within the above requirements without need to
repairs. All equipment shall have an OPA certificate before installation.

LOW-VOLTAGE TRANSFORMERS
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2. The following minimum mounting and installation guidelines shall be met, unless
specifically modified by the above referenced standards.

a.  The Contractor shall provide equipment anchorage details coordinated with
the equipment mounting provision, prepared and stamped by a licensed
civil engineer in the state. Mounting recommendations shall be provided by
the manufacturer based upon the above criteria to verify the seismic design
of the equipment.

b.  The equipment manufacturer shall certify that the equipment can withstand,
that is, function following the seismic event, including both vertical and
lateral required response spectra as specified in above codes.

C. The equipment manufacturer shall document the requirements necessary
for proper seismic mounting of the equipment. Seismic qualification shall
be considered achieved when the capability of the equipment, meets or
exceeds the specified response spectra.

Qualification Data: For testing agency.
Source quality-control test reports.
Field quality-control test reporis.

Operation and Maintenance Data: For transformers to include in emergency,
operation, and maintenance manuals.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the expetience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNationai
Electrical Testing Association or the National Institute for Certification in
Engineering Technologies to supervise on-site testing specified in Part 3.

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7.

Source Limitations: Obtain each transformer type through one source from a single
manufacturer,

Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, Articte 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

LOW-VOLTAGE TRANSFORMERS
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1.6

Comply with lEEE C57.12.91, "Test Code for Dry-Type Distribution and Power
Transformers.”

DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written
instructions within the enclosure of each ventilated-type unit, throughout periods during
which equipment is not energized and when transformer is not in a space that is
continuously under normat control of temperature and humidity.

COORDINATION

Coordinate size and location of concrete bases with actual transformer provided. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork reguiremenis
are specified in Division 03.

PART 2 - PRODUCTS

2.1

A.

2.2

2.3

C.

RCRMC

MANUFACTURERS

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

1. Hammond Power Selutions, Inc. to match existing. (See ATTACHMENT A-1 Page)

GENERAL TRANSFORMER REQUIREMENTS

Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.
Cores: Grain-oriented, non-aging silicon steel.

Coils: Continuous windings without splices except for taps.

1. Internal Coil Connections: Brazed or pressure type.
2. Coil Material: Copper.

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

Provide transformers that are constructed to withstand seismic forces specified in
Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

Cores: One leg per phase.

LOW-VOLTAGE TRANSFORMERS

EMERGENCY POWER SYSTEM MODIFICATIONS 262200-3



2.4

2.5

RCRMC

Enclosure: Totally enclosed, nenventilated, NEMA 250, Type 2.

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

Enclosure: Totally enclosed, nonventilated, NEMA 250, Type 3R.

1. Core and coii shail be encapsuiated within resin compound, sealing out moisture
and air.

Transformer Enclosure Finish: Comply with NEMA 250.
1. Finish Color: ANSI 61 gray.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and four 2.5
percent taps below normal full capacity.

insulation Class: 220 deg C, UL-component-recognized insulation system with a
maximum of 80 deg C rise above 40 deg C ambient temperature.

Energy Efficiency for Transformers Rated 15 kVA and Larger:

1. Complying with NEMA TP 1, Class 1 efficiency levels.
2.  Tested according to NEMA TP 2.

Fungus Proofing: Permanent fungicidal treatment for coil and core.

Low-Sound-Level Requirements: Minimum of 3 dBA less than NEMA ST 20 standard
sound levels when factory tested according to IEEE C57.12.91.

IDENTIFICATION DEVICES

Nameplates: Engraved, laminated-plastic or metal nameplate for each distribution
transformer, mounted with corrosion-resistant screws. Nameplates and label products
are specified in Division 26 Section "ldentification for Electrical Systems.”

SQURCE QUALITY CONTROL

Test and inspect transformers according to IEEE C57.12.91.

Factory Sound-Level Tests: Conduct sound-level tests on equipment for this Project.

LOW-VOLTAGE TRANSFORMERS
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PART 3

3.1

A

3.2

3.3

3.4
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- EXECUTION

EXAMINATION

Examine conditions for compliance with enclosure- and ambient-temperature
requirements for each transformer.

Verify that field measurements are as needed to maintain working clearances required
by NFPA 70 and manufacturer's written instructions.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions
where transformers will be instailed.

Verify that ground connections are in place and requirements in Division 26 Section
"Grounding and Bonding for Electrical Systems" have been met. Maximum ground
resistance shail be 5 ohms at focation of transformer.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Construct concrete bases and anchor fiocor-mounting transformers according to
manufacturer's written instructions, seismic codes applicable to Project, as detailed and

requirements in Division 26 Section "Vibration and Seismic Controls for Electrical
Systems."”

CONNECTIONS

Ground equipment according to Division 26 Section “Grounding and Bonding for
Electrical Systems.”

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."

FIELD QUALITY CONTROL

Inspect, test, and adjust components, assemblies, and equipment installations,
including connections. Report results in writing.

Perform tests and inspections and prepare test reports.

1. Inspect components, assemblies, and equipment installations (including
connections).

Tests and Inspections:

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

Remove and replace units that do not pass tests or inspections and retest as specified
above.

Infrared Scanning: Within two months after Final Completion, perform an infrared scan
of transformer connections.

1. Use an infrared-scanning device designed to measure temperature or detect
significant deviations from normal values. Provide documentation of device
calibration. '

2. Prepare a certified report identifying transformer checked and describing results
of scanning. Include notation of deficiencies detected, remedial action taken,
and scanning observations after remedial action.

Test Labeling: On completion of satisfactory testing of each unit, attach a dated and
signed "Satisfactory Test" label to tested component.

ADJUSTING

Record iransformer secondary voltage at each unit for at teast 48 hours of typical

occupancy period. Adjust transformer taps to provide optimum voltage conditions at
secondary terminals. Optimum is defined as not exceeding nameplate voltage plus 10

percent and not being lower than nameplate voltage minus 3 percent at maximum lcad
‘conditions. Submit recording and tap settings as test resulis. S

Output Settings Report: Prepare a written report recording output voltages and tap
settings.

CLEANING

Vacuum dirt and debris; do not use compressed air to assist in cleaning.

END OF SECTION
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SECTION 26 24 13

SWITCHBOARDS

PART 1 - GENERAL

1.1

A

1.2

RCRMC

RELATED DOCUMENTS

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

PERFORMANCE REQUIREMENTS

Provide seismic tested equipment as follows:

1.

The equipment and major components shall be suitable for and certified by
actual seismic testing to meet or exceed all applicable seismic requirements of
the 2006 international Building Core (IBC) and 2010 California Building Code for
importance factor 1.5, electrical equipment for 300% ¢ Ss suitable for building
categories I, Il, 1li OR IV, use groups |, Il OR I1I; design categories A, B, C AND
D; and site classes A, B, C OR D. Guidelines for the installation consistent with
theses requirements shall be provided by the equipment manufacturer and based
upon testing of representative equipment. Equipment certification acceptance
criteria shall be based upon the ability for the equipment to be returned to service
immediately after as seismic even within the above requirements without need to
repairs. All equipment shall have an OPA certificate before instailation.

The following minimum meounting and installation guidelines shall be met, unless
specifically modified by the above referenced standards.

a.  The Contractor shall provide equipment anchorage details coordinated with
the equipment mounting provision, prepared and stamped by a licensed
civil engineer in the state. Mounting recommendations shall be provided by
the manufacturer based upon the above criteria to verify the seismic design
of the equipment.

b.  The equipment manufacturer shall certify that the equipment can withstand,
that is, function following the seismic event, including both vertical and
lateral required response spectra as specified in above codes.

C. The equipment manufacturer shall document the requirements necessary
for proper seismic mounting of the equipment. Seismic qualificaticn shall
be considered achieved when the capability of the equipment, meets or
exceeds the specified response spectra.

SWITCHBOARDS
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SUBMITTALS

Product Data: For each type of switchboard, overcurrent protective device, transient
voltage suppression device, ground-fault protector, accessory, and component
indicated.  Include dimensions and manufacturers' technical data on features,
performance, electrical characteristics, ratings, accessories, and finishes.

Shop Drawings: For each switchboard and refated equipment.
1, Include dimensioned plans, elevations, sections, and details, including required

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

2.  Detall enclosure types for types other than NEMA 250, Type 1.

3. Detail bus configuration, current, and voltage ratings.

4. Detail short-circuit current rating of switchboards and overcurrent protective
devices.

5. Include descriptive documentation of optional barriers specified for electrical

insulation and isclation.

6.  Detail utility company's metering provisions with indication of approval by utility

company.

Include evidence of NRTL listing for series rating of installed devices.

Detail feaiures, characteristics, ratings, and factory settings of individual

overcurrent protective devices and auxiliary components.

9. Include time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards. Submit on translucent log-log graft
paper; include selectable ranges for each type of overcurrent protective device.

o~

" 10.  Include diagram and details of proposed mimic bus.

RCRMC

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

Samples: Representative portion of mimic bus with specified material and finish, for
color selection.

Qualification Data: For qualified Installer and testing agency.
Field Quality-Control 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.

Operation and Maintenance Data: For switchboards and components to include in
emergency, operation, and maintenance manuals. [In addition to items specified in
Division 01 Section "Operation and Maintenance Data," include the following:

1. Routine maintenance requirements for switchboards and all installed
components.

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

SWITCHBOARDS
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A

1.6
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3. Time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards., Submit on translucent log-teg graft
paper; include selectable ranges for each type of overcurrent protective device.

QUALITY ASSURANCE

Installer Qualifications: An employer of workers quaiified as defined in NEMA PB 2.1
- artrained in slectrical safety s TEqUired by NFPA OB, =~ = === s

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

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

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

Comply with NEMA PB 2.

Comply with NFPA 70.

Comply with UL 891.

DELIVERY, STORAGE, AND HANDLING

Deliver switchboards in sections or lengths that can be moved past obstructions in
delivery path.

Remove loose packing and flammable materials from inside switchboards and install
temporary electric heating (250 W per section) to prevent condensation.

Handle and prepare switchboards for installation according to NEMA PB 2.1.

PROJECT CONDITIONS

installation Pathway: Remove and replace access fencing, doors, lift-out panels, and
structures to provide pathway for moving switchboards into place.

Environmental Limitations:

1. Do not deliver or install switchboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above switchboards 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.

SWITCHBOARDS
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2. Rate equipment for continucus operation under the fellowing conditions unless (
otherwise indicated:

a.  Ambient Temperature: Not exceeding 120 deg F.
b.  Altitude: Not exceeding 6600 feet.

C.  Service Conditicns: NEMA PB 2, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.
1.7 COORDINATION

A.  Coordinate layout and installation of swilchboards 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.

B. Coordinate sizes and locations of concrete bases with actual equipment provided.
Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork
requirements are specified in Division 03.

1.8 WARRANTY ( ’

A.  Special Warranty; Manufacturer's standard form in which manufacturer agrees to
repair or replace transient voltage suppression devices that fail in materials or

workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS
A, Manufacturer:
1. Siemens Energy & Automation, Inc. to match existing. (See ATTACHMENT B-2 Pages)
B.  Front-Connected, Front-Accessible Switchboards:
1. Main Devices: Fixed, individually mounted,
2. Branch Devices: Panel mounted.

3. Sections front and rear aligned.

C. Nominal System Voltage: 480Y/277 V. C, 3

RCRMC SWITCHBOARDS
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Main-Bus Continuous: As indicated on drawings.
Indoor Enclosures: Steel, NEMA 250, Type 1.

Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard
gray finish over a rust-inhibiting primer on treated metal surface.

Barriers: Between adjacent switchboard sections.

Customer Metering: Provide customer metering to match existing for indicated
metering, and current transformers for each meter. Current transformer secondary
wiring shaill be terminated on shorting-type terminal biccks. Include potential
transformers having primary and secondary fuses with disconnecting means and
secondary wiring terminated on terminal blocks.

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

Removable, Hinged Rear Doors and Compartment Covers: Secured by standard
bolts, for access to rear interior of switchboard.

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

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

1. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent
conductivity,with tin-plated aluminum or copper feeder circuit-breaker line
connections.

2. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same
matertal as through buses, equipped with mechanical connectors for outgoing
circuit conductors. Provide load terminals for future circuit-breaker positions at
full-ampere rating of circuit-breaker position.

3. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98
percent conductivity, equipped with mechanical connectors for feeder and
branch-circuit ground conductors. For busway feeders, extend insulated
equipment grounding cable to busway ground connection and support cabte at
intervals in vertical run.

4 Main Phase Buses and Equipment Ground Buses: Uniform capacity for entire
length of switchboard's main and distribution sections. Provide for future
extensions from both ends.

5. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise
indicated, equipped with mechanical connectors for outgoing circuit neutral
cables. Brace bus extensions for busway feeder neutral bus.

G. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

Future Devices: Equip compartments with mounting brackets, supports, bus
connections, and appurtenances at full rating of circuit-breaker compartment.
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Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus
bars or flame-retardant, spray-applied insulation. Minimum insulation temperature
rating of 105 deg C.

Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices
and other components including instruments and instrument transformers.

OVERCURRENT PROTECTIVE DEVICES

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

1. Main electronic trip circuit breakers with rms sensing; field-replaceable rating
plug or field-replicable electronic trip; and the following field-adjustable settings:

a Instantaneous trip.

b. Long- and short-time pickup levels.

c Long- and short-time time adjustments.

d Ground-fault pickup level, time delay, and I*t response.

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

a. Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and
conductor material.

INSTRUMENTATION

Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or
four-wire systems and with the following features:

1. Switch-selectable digital display of the following values with maximum accuracy
tclerances as indicated for switchboards “LC7DPA and LC7DPB:

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

Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.
Phase-{o-Neutral Voltages, Three Phase: Plus or minus 1 percent.
Megawatis: Plus or minus 2 percent.

Megavars: Plus or minus 2 percent.

Power Factor: Plus or minus 2 percent.

Frequency: Plus or minus 0.5 percent.

Accumulated Energy, Megawatt Hours: Plus or minus 2 percent;
accumulated values unaffected by power outages up to 72 hours.

S@moeaooTy
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3.1

3.2
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EXAMINATION
Receive, inspect, handle, and store switchboards according to NEMA PB 2.1.

Examine switchboards before installation. Reject switchboards that are moisture
damaged or physically damaged.

Examine elements and surfaces to receive switchboards for compliance with
installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install switchboards and accessories according to NEMA PB 2.1.

Equipment Mounting: Install switchboards on concrete base, per structural drawings.

Comply with requirements for concrete base specified in Division 03 Section "Cast-in-

Place Concrete."

1. Place and secure anchorage devices. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

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

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from switchboard units and components.

Comply with mounting and anchoring requirements specified in Division 26 Section
"Vibration and Seismic Controls for Electrical Systems.”

Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency
procedures. Fabricate frame of finished wood or metal and cover instructions with
clear acrylic plastic. Mount on front of switchboards.

install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices and instrumentation.

1. Set circuit-breaker trip ranges, per time current coordination study. Refer to
section 26 05 73.

Install spare-fuse cabinet.

Comply with NECA 1.

SWITCHBOARDS
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3.3

3.4

3.5

RCRMC

CONNECTIONS

Comply with requirements for terminating feeder bus specified in Division 26 Section
"Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings,
and specialties.

IDENTIFICATION

Identify field-installed conductors, intercennecting wiring, and components; provide
warning signs complying with requirements for identification specified in Division 26
Section "ldentification for Electrical Systems.”

Switchboard Nameplates: Label each switchboard compartment with a nameplate
complying with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems."

Device Nameplates: Label each disconnecting and overcurrent protective device and
each meter and control device mounted in compartment doors with a nameplate
complying with requirements for identification specified in Division 26 Section
“|dentification for Electrical Systems.”

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Inspect components, assemblies, and equipment installations (including
connections).

Acceptance Testing Preparation:

1. Test insulation resistance for each switchboard bus, component, connecting
supply, feeder, and conirol 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. Perform the following infrared scan tests and inspections and prepare reports:

a.  |Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each
switchboard. Remove front and rear panels so joints and connections are
accessible to portable scanner.

SWITCHBOARDS
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b. Instruments and Equipment:
1)  Use aninfrared scanning device designed to measure temperature or
to detect significant deviations from norma!l values. Provide
calibration record for device.

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

E.  Switchboard will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports, including a certified report that identifies
switchboards included and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and cbservaticns after remedial action.

3.6 ADJUSTING

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

B. Set field-adjustable circuit-breaker trip ranges as specified in Division 26 05 73 Section
"Overcurrent Protective Device Coordination Study.”

END OF SECTION

RCRMC SWITCHBOARDS
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SECTION 26 24 16

PANELBOARDS

PART 1 - GENERAL

1.1

A

1.2

RCRMC

RELATED BOCUMENTS

Drawings and general provisions of the Contract, including General and

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

PERFORMANCE REQUIREMENTS

Provide seismic tested equipment as foilows:

1.

The equipment and major components shall be suitable for and certified by
actual seismic testing to meet or exceed all applicable seismic requirements of
the 2006 International Building Core (IBC) and 2007 California Building Code for
importance factor 1.5, electrical equipment for 300% g Ss suitable for building
categories |, 1, 1l OR IV; use groups |, || OR |ll; design categories A, B, C AND
D; and site classes A, B, C OR D. Guidelines for the installation consistent with
theses requirements shall be provided by the equipment manufacturer and based
upon testing of representative equipment. Equipment certification acceptance
criteria shall be based upon the ability for the equipment to be returned to service
immediately after as seismic even within the above requirements without need to
repairs. All equipment shall have an OPA certificate before installation.

The follewing minimum mounting and installation guideiines shall be met, unless
specifically modified by the above referenced standards.

a.  The Contractor shall provide equipment anchorage details coordinated with
the equipment mounting provision, prepared and stamped by a licensed
civil engineer in the state. Mounting recommendations shall be provided by
the manufacturer based upon the above criteria to verify the seismic design
of the equipment.

b.  The equipment manufacturer shall ceriify that the equipment can withstand,
that is, function following the seismic event, including both vertical and
lateral required respense spectra as specified in above codes.

C. The equipment manufacturer shall document the requirements necessary
for proper seismic mounting of the equipment. Seismic qualification shail
be considered achieved when the capability of the equipment, meets or
exceeds the specified response spectra.

PANELBOARDS
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1.3

14

RCRMC

SUBMITTALS

Product Data: For each type of panelboard, switching and overcurrent protective
device, transient voltage suppression device, accessory, and component indicated.
Inciude dimensions and manufacturers' technical data on features, performance,
electrical characteristics, ratings, and finishes.

Shop Drawings: For each panetboard and refated equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations
of installed devices, equipment features, and ratings.

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

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.
Include evidence of NRTL listing for series rating of installed devices.

Detail features, characteristics, ratings, and factory settings of .individual
overcurrent protective devices and auxiliary components.

Inciude wiring diagrams for power, signal, and control wiring.

Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft
paper; include selectable ranges for each type of overcurrent protective device.

SESIESEYN

o~

Qualification Data: For qualified testing agency.
Field Quality-Control Reports:

1. Test precedures used.
. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that
comply with requirements.

Panelboard Schedules: Submit final versions after load balancing.

Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals. [n addition to items specified in
Division 01 Section "Operation and Maintenance Data,” include the following:

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.

QUALITY ASSURANCE

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

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.
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1.6

1.7

RCRMC

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

Comply with NEMA PB 1.

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

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

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

FROJECT CONDITIONS
Environmenial Limitations:

1. Do not deliver or install panelboards untii spaces are enclosed and weathertight,
wet work in spaces is compiete 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 23 deg F to plus 104 deg F.
b.  Altitude: Not exceeding 6600 feet.

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

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities all

work shall be done with existing equipment energized.

COORDINATION

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.

Coordinate sizes and locations of concrete bases with actual equipment provided.
Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork
requirements are specified in Division 03.

PANELBOARDS
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1.8

1.9

PART 2

21

A.

RCRMC

WARRANTY

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

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

EXTRA MATERIALS

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

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

2. Circuit Breakers Including GFC! and Ground Fault Equipment Protection (GFEP)
Types: Two spares for each panelbeoard. _

3.  Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size
and type, but noc fewer than three of each size and type.

4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed
for each size and type, but no fewer than three of each size and type.

- PRODUCTS

GENERAL REQUIREMENTS FOR PANELBOARDS

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces
defined in Division 26 Section "Vibration and Seismic Controls for Electrical Systems.™

Enclosures: Flush- and surface-mountad cabinets.
1. Rated for environmenta! 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.  Hingad Front Cover: DOOR-IN-DOOR assembly Entire front trim hinged to box
and with standard door within hinged irim cover.

4.  Finishes:

a. Panels and Trim: Steel, factory finished immediately after cleaning and
pretreating 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
proteciive devices and other components.

5. Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

PANELBOARDS
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2.2

2.3

RCRMC

Incoming Mains Location: Top and bottom.
Phase, Neuiral, and Ground Buses:
1. Materiai: Hard-drawn copper, 28 percent conductivity.

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

- “Cotiductor Connectors:” Suitable for use with conductor material and sizes.

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.

DISTRIBUTION PANELBOARDS

Manufacturer:

1. Siemens Energy & Automation, Inc. to match existing. (See ATTACHMENT C-1 Page)

Panelboards: NEMA PB 1, power and feeder distribution type.

Doors: DOOR-IN-DOCR assembly. Secured with vauit-type latch with tumbler lock;
keyed alike.

1. For doors more than 36 inches high, provide two latches, keyed alike.
Mains: Circuit breaker and Lugs only as indicated.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
Manufacturer:

1. Siemens Energy & Automation, Inc. (to match existing)
Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
Mains: Circuit breaker and lugs only as indicated.

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

Doors: DOOR-IN-DOOR assembly. Concealed hinges; secured with flush latch with
fumbler lock; keyed alike.

PANELBOARDS
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2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
A.  Manufacturer;
1.  Siemens Energy & Automation, Inc. (to match existing)

B. Molded-Case Circuit Breaker (MCCB): Comply with UL 488, with interrupting capacity
to meet available fault currents.

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

2. Many electronic trip circuit breakers with rms sensing; field-replaceable rating -

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

a. Instantanecus trip.

b. Long- and short-time pickup levels.

c.  Long- and short-time time adjustments.

d.  Ground-fault pickup level, time delay, and ¥t response.

3.  GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-
fault protection {6-mA trip).

4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-
fault protection (30-mA trip).

5.  Arc-Fault Circuit Interrupter (AFCH Circuit Breakers: Comply with UL 1699;
120/240-V, single-pole configuration.

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 {o 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.
B. Equipment Mounting: Install panelboards on concreie bases, 4-inch nominal

thickness. Comply with requirements for concrete base specified in Division 03
Section "Cast-in-Place Concrete.”

RCRMC PANELBOARDS
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3.3

3.4

C.

RCRMC

Compily with mounting and anchoring requirements specified in Division 26 Section
"Vibration and Seismic Controis for Electrical Systems.”

Mount top of trim 90 inches above finished floor unless otherwise indicated.

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

Install overcurrent protective devices and controllers not already factory installed.
1. Set field-adjustable, circuit-breaker irip ranges.
Instali filler plates in unused spaces.

Stub four 1-inch empty conduits from panelboard into accessible ceiling space or
space designated to be ceiling space in the future.

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

Comply with NECA 1.

IDENTIFICATICON

Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs complying with Division 26 Section "Identification for Electrical Systems.”

Create a directory to indicate installed circuit lcads 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.
Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems.”

Device Nameplates: Label each branch circuit device in distribution paneiboards with
a nameplate complying with requirements for identification specified in Division 26
Section "ldentification for Electrical Systems."

FIELD QUALITY CONTROL

inspect, test, and adjust components, assemblies, and equipment installations,
{including connections).

Perform tests and inspections.

1. Inspect components, assemblies, and equipment installations (including
connections).

Acceptance Testing Preparation:
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3.5

RCRMC

1. Test insulation resistance for each panelboard bus, 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 maifunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than
60 days after Final Acceptance, perform an infrared scan of each
panelboard. Remove front panels so joints and connections are accessible
to portable scanner.

b. Instruments and Equipment:

1)  Use aninfrared scanning device designed to measure temperature or
to detect significant deviations from normal values.  Provide
calibration record for device.

Panelboards will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports, including a certified report that identifies
panelboards inciuded and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

ADJUSTING

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

Set field-adjustable circuit-breaker trip ranges as specified in Division 26 Section
"Overcurrent Protective Device Coordination Study.”

END OF SECTION
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1.5

1.6

JUL 01 201

"ATTACHMENT A"
ENTERE)

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

~ DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written
instructions within the enclosure of each ventilated-type unit, throughout periods during
which equipment is not energized and when transformer is not in a space that is
continuously under normal control of temperature and humidity.

COORDINATION

Coordinate size and location of concrete bases with actual transformer provided. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements
are specified in Division 03.

PART 2 - PRODUCTS

2.1

22

RCRMC

MANUFACTURERS

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:

1. Hammond Power Solutions Inc., Siemens Energy & Automation Inc, Eaton
Corporation; Cutler-Hammer Products, Square D, or General Electric Co.:
Electrical Distribution & Protection Div.

2. Basis of Design is based on Hammond Power Solutions Inc. If contractor
submits on listed alternates, he shall assume monetary and logistical
responsibility for any and all necessary structural, electrical, plumbing,
architectural, and HVAC modifications, and coordinate as such. Contractor
shall also bear the entire administrative cost (i.e. engineering fees,
architectural fees, plan check fees, change order fees, etc.) associated of
using the alternate.

GENERAL TRANSFORMER REQUIREMENTS

. ' Sffes B oy tewide Health
Description: Factory-assembled and -tested, air-cooled un fr A vzhgm YEDD

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

Coils: Continuous windings without splices except for taps.

1. Internal Coil Connections: Brazed or pressure type. S\Baq 7 . &% -00 -Alboeg
: ol CHANGE ORDER#
2. Coil Material: Copper. INSTRUCTION BULLETING
DISFERRED APPROVAL#
LOW-VOLTa6BD
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1.8

PART 2

21
A.

RCRMC

"ATTACHMENT B"

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

a.  Ambient Temperature: Not exceeding 120 deg F.
b.  Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 2, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Aftitude not exceeding 6600 feet.

COORDINATION'

Coordinate layout and installation of switchboards 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.

Coordinate sizes and locations of concrete bases with actual equipment provided.
Cast anchor-bolt inserts into bases, Concrete, reinforcement, and formwork
requirements are specified in Division 03,

WARRANTY

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

Qffice of Statewide Health

1. Warranty Period: Five years from date of Substan Rneias & Devslopment/FDD

nty Y = ioe REVIE\EED IN AG%OHDANCE WITH

 THE ZE UIREMENBS OF T24, CCR
- PRODUCTS | |
J 2014
MANUFACTURED UNITS
CHANGE ORDER# 2! 219411 33 0 -AtDBco2
! INSTRUCTION BULLETIN®

Manufacturer: DEFERRED APPROVAL#

. "TENDLM
1. Siemens Energy & Automation Inc., Eaton Corporation:” Culler-Hammer
Products, Square D, or General Electric Co.; Electrical Distribution &

Protection Div.

2. Basis of Design is based on Siemens Energy & Automation Inc. if
contractor submits on listed alternates, he shall assume monetary and
logistical responsibility for any and all necessary structural, electrical,
plumbing, architectural, and HVAC modifications, and coordinate as such.
Contractor shall also bear the entire administrative cost (i.e. engineering
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“ATTACHMENT B"

fees, architectural fees, plan check fees, change order fees, etc.)
associated of using the alternate.

) ElatAing & DevolopmenyPDB

; ] Vaiepmen
7] REVIEWED IN ACCORDANCE W
% THE RAgQUIREMENTﬁ QF 1“25. CCR

B.  Front-Connected, Fromt-Accessible Switchboards:

1. Main Devices: Fixed, individually mounted.
2, Branch Devices: Panel mounted.

3. Sections front and rear aligned. J 2014

C.  Nominal System Voltage: 480Y/277 V.
’ CHANGE ORDER# AL 4 7-00 - frreoe
In.| ; - Ag indi i INSTRUCTION BULLETINA

D. Main-Bus Contmqous. As indicated on drawings. QESERRE’D APPROVALE
E.  Indoor Enclosures: Steel, NEMA 250, Type 1. SOENDLM
F.  Enclosure Finish for Indoor Units: Factory-appfied finish in manufacturer's standard

gray finish over a rust-inhibiting primer on treated metal surface.
G. Barriers: Between adjacent switchboard sections.

Customer Metering: Provide customer metering to match existing for indicated
metering, and current transformers for each meter. Current transformer secondary
wiring shall be terminated on shorting-type terminal blocks. Include potential
transformers having primary and secondary fuses with disconnecting means and
secondary wiring terminated on terminal blocks.

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

J. Removable, Hinged Rear Doors and Compartment Covers: Secured by standard
bolts, for access to rear interior of switchboard.

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

L.  Buses and Connections: Three phase, four wire unless otherwise indicated.

t.  Phase- and Neutral-Bus Material:  Hard-drawn copper of 98 percent
conductivity,with tin-plated aluminum or copper feeder circuit-breaker line
connections.

2. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same
material as through buses, equipped with mechanical connectors for outgoing
circuit conductors. Provide load terminals for future circuit-breaker positions at
full-ampere rating of circuit-breaker position.

3. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98
percent conductivity, equipped with mechanical connectors for feeder and
branch-circuit ground conductors. For busway feeders, extend insulated
equipment grounding cable to busway ground connection and suppori cable at
intervals in vertical run,
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EMERGENCY POWER SYSTEM MODIFICATIONS __ 2624 13-5



2.2

2.3

RCRMC

B.

Y22\ Biarning B DevaicomeniPol
Y] REVIEWED N ACCORDANCE WATE:
¥ THE f;&QUIRE _ EB& QF T24, CCR

llam uﬂm cll
JUL 14
Incoming Mains Location: Top and bottom.
CHANGE ORDER#.SIAG4 Z - 25200 -ATDX
Phase, Neutral, and Ground Buses: INSTRUCTION BULLETIN®
DiEFERRED APPROVALZ

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

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

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

Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future instaflation of devices.

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

DISTRIBUTION PANEILBOARDS

Manufacturer:

1. Siemens Energy & Automation Inc, Eaton Corporation; Cutler-Hammer
Products, Square D, or General Electric Co.; Electrical Distribution &
Protection Div. :

2. Basis of Design is based on Siemens Energy & Automation Inc. If
contractor submits on listed alternates, he shall assume monetary and
logistical responsibility for any and all necessary structural, electrical,
plumbing, architectural, and HVAC modifications, and coordinate as such.
Contractor shall also bear the entire administrative cost (i.e. engineering
fees, architectural fees, plan check fees, change order fees, etc.)
associated of using the alternate.

Panelboards: NEMA PB 1, power and feeder distribution type.

Doors: DOOR-IN-DOOR assembly. Secured with vault-type latch with tumbler lock:
keyed alike. '

1. For doors more than 36 inches high, provide two latches, keyed alike.
Mains: Circuit breaker and Lugs only as indicated.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
Manufacturer:
1. Siemens Energy & Automation, Inc. (to match existing)
Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
PANELBOARDS
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