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Request for Quote

STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS
ONE CAPITOL HILL
PROVIDENCE RI 02908

CREATION DATE :  27-JUN-11
BID NUMBER: 7448839

TITLE: Furnish & Install a Generator at the Veterans
Auditorium, DOA

BUYER: Ohara 2nd, John F

PHONE #  401-574-8125 BID CLOSING DATE AND TIME:04-AUG-2011 01:45:00

B S
| DOA CONTROLLER H | DOA CENTRAL SERVICES
L ONE CAPITOL HILL, 4TH FLOOR | ONE CAPITOL HILL, 2ND FLOOR
L SMITH ST P | SMITH ST

PROVIDENCE, RI 02908 PROVIDENCE, RI 02908
T us T | US
O (0]

Requistion Number: 1218810
. o . . Unit
Line Description Quantity Unit Price Total

There will be a Pre-Bid Conference held:
July 21, 2011 at 9:30 am
Vet's Memorial Auditorium
To meet in Front of Building
82 Park Street
Providence, RI

Contact Person: Jonathan DePault (401) 222-5801
BIDDER IS REQUIRED TO PROVIDE A BID SURETY
IN THE FORM OF A BID BOND, OR A CERTIFIED
CHECK PAYABLE TO THE STATE OF RHODE
ISLAND, IN THE AMOUNT OF A SUM NOT LESS
THAN FIVE PERCENT (5%) OF THE BID PRICE. BID
SURETY MUST BE ATTACHED TO THE BID FORM.
THE SUCCESSFUL BIDDER WILL ALSO BE
REQUIRED TO FURNISH PERFORMANCE AND
LABOR AND PAYMENT BONDS AT TIME OF
TENTATIVE CONTRACT AWARD.
1 TOTAL COST FOR THE VETERANS AUDITORIUM 1.00 TOTAL
FURNISH & INSTALL GENERATOR IN COMPLIANCE
WITH FIRE CODE

Delivery:

Terms of Payment:

It is the Vendor's responsibility to check and download any and all addenda from the RIVIP. This offer may not be considered unless a signed
RIVIP generated Bidder Certification Cover Form is attached and the Unit Price column is completed. The signed Certification Cover Form must
be attached to the front of the offer
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Termsand Conditions

BID STANDARD TERMSAND CONDITIONS

TERMSAND CONDITIONSFOR THISBID

RIVIP INFO - BID SUBMISSION REQUIREMENTS

It isthe Vendor's responsibility to check and download any and all addenda from the RIVIP. This offer
may not be considered unless a signed RIVIP generated Bidder Certification Cover Form is attached and
the Unit Price column is completed. The signed Certification Cover Form must be attached to the front of
the offer. When delivering offersin person to One Capitol Hill, vendors are advised to alow at least one
hour additional time for clearance through security checkpoints.

START DATE
STARTING DATE NO. OF WORKING DAY S REQUIRED FOR COMPLETION

SUBSTITUTION TERMS

A) THE MATERIALS, PRODUCTS, AND EQUIPMENT DESCRIBED IN THE BIDDING
DOCUMENTS ESTABLISH A STANDARD OF REQUIRED FUNCTION, DIMENSION,
APPEARANCE, AND QUALITY TO BE MET BY ANY PROPOSED SUBSTITUTION. B) NO
SUBSTITUTION WILL BE CONSIDERED PRIOR TO RECEIPT OF BIDS UNLESS WRITTEN
REQUEST FOR APPROVAL HAS BEEN RECEIVED BY THE ARCHITECT AT LEAST 10 DAY S
PRIOR TO THE DATE FOR RECEIPT OF BIDS. SUCH REQUESTS SHALL INCLUDE THE NAME
OF THE MATERIAL OR EQUIPMENT FORWHICH IT ISTO BE SUBSTITUTED AND A
COMPLETE DESCRIPTION OF THE PROPOSED SUBSITUTION INCLUDING DRAWINGS,
PERFORMANCE, AND TEST DATA AND OTHER INFORMATION NECESSARY FOR AN
EVALUATION. A STATEMENT SETTING FORTH CHANGESIN OTHER MATERIALS,
EQUIPMENT, OR OTHER PORTIONS OF THE WORK, INCLUDING CHANGES IN THE WORK OF
OTHER CONTRACTS THAT INCORPORATION OF THE PROPOSED SUBSTITUTION WOULD
REQUIRE, SHALL BE INCLUDED. THE BURDEN OF PROOF OF THE MERIT OF THE PROPOSED
SUBSTITUTION IS UPON THE PROPOSER. THE ARCHITECT'S DESIGION OF APPROVAL OR
DISAPPROVAL OF A PROPOSED SUBSTITUTION SHALL BE FINAL. C) IF THE ARCHITECT
APPROVES A PROPOSED SUBSTITUTION PRIOR TO RECEIPT OF BIDS, SUCH APPROVAL
WILL BE SET FORTH IN AN ADDENDUM. BIDDERS SHALL NOT RELY UPON APPROVALS
MADE IN ANY OTHER MANNER. D) NO SUBSTITUTIONS WILL BE CONSIDERED AFTER THE
CONTRACT AWARD UNLESS SPECIFICALLY PROVIDED FOR IN THE CONTRACT
DOCUMENTS.

SURETY REQUIREMENTS

BIDDER ISREQUIRED TO PROVIDE A BID SURETY IN THE FORM OF A BID BOND, OR A
CERTIFIED CHECK PAYABLE TO THE STATE OF RHODE ISLAND, IN THE AMOUNT OF A SUM
NOT LESS THAN FIVE PERCENT (5%) OF THE BID PRICE. BID SURETY MUST BE ATTACHED
TO THE BID FORM. THE SUCCESSFUL BIDDER WILL ALSO BE REQUIRED TO FURNISH
PERFORMANCE AND LABOR AND PAYMENT BONDSAT TIME OF TENTATIVE CONTRACT
AWARD.

INSPECTION REQUIREMENTS
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BIDDERS ARE RESPONSIBLE FOR INSPECTION OF EQUIPMENT AND/OR LOCATION, TAKING
MEASUREMENTS* WHEN REQUIRED, AND MAKING THEMSELVES AWARE OF THE TOTAL
REQUIREMENT BEFORE SUBMITTING A BID. *MEASUREMENTS PROVIDED WITH ANY BID
ARE FOR REFERENCE PURPOSES AND ARE NOT GUARANTEED TO BE COMPLETELY
ACCURATE.

INSURANCE REQUIREMENTS

AN INSURANCE CERTIFICATE IN COMPLIANCE WITH PROVISIONS OF ITEM 31
(INSURANCE) OF THE GENERAL CONDITIONS OF PURCHASE IS REQUIRED FOR
COMPREHENSIVE GENERAL LIABILITY, AUTOMOBILE LIABILITY, AND WORKERS
COMPENSATION AND MUST BE SUBMITTED BY THE SUCCESSFUL BIDDER(S) TO THE
DIVISION OF PURCHASES PRIOR TO AWARD. THE INSURANCE CERTIFICATE MUST NAME
THE STATE OF RHODE ISLAND AS CERTIFICATE HOLDER AND AS AN ADDITIONAL
INSURED. FAILURE TO COMPLY WITH THESE PROVISIONS MAY RESULT IN REJECTION OF
THE OFFEROR'S BID. ANNUAL RENEWAL CERTIFICATES MUST BE SUBMITTED TO THE
AGENCY IDENTIFIED ON THE PURCHASE ORDER. FAILURE TO DO SO MAY BE GROUNDS
FOR CANCELLATION OF CONTRACT.

NOTE: IF THIS BID COVERS CONSTRUCTION, SCHOOL BUSING, HAZARDOUS WASTE, OR
VESSEL OPERATION, APPLICABLE COVERAGES FROM THE FOLLOWING LIST MUST ALSO
BE SUBMITTED TO THE DIVISION OF PURCHASES PRIOR TO AWARD: * PROFESSIONAL
LIABILITY INSURANCE (AKA ERRORS & OMISSIONS) - $1 MILLION OR 5% OF ESTIMATED
PROJECT COST, WHICHEVER IS GREATER. * BUILDER'S RISK INSURANCE - COVERAGE
EQUAL TO FACE AMOUNT OF CONTRACT FOR CONSTRUCTION. * SCHOOL BUSING - AUTO
LIABILITY COVERAGE IN THE AMOUNT OF $5 MILLION. * ENVIRONMENTAL IMPAIRMENT
(AKA POLLUTION CONTROL) - $1 MILLION OR 5% OF FACE AMOUNT OF CONTRACT,
WHICHEVER ISGREATER. * VESSEL OPERATION - (MARINE OR AIRCRAFT) - PROTECTION &
INDEMNITY COVERAGE REQUIRED IN THE AMOUNT OF $1 MILLION.

LICENSE REQUIREMENTS

VENDOR (OWNER OF COMPANY) ISRESPONSIBLE TO COMPLY WITH ALL LICENSING OR
STATE PERMITS REQUIRED FOR THIS TYPE OF SERVICE. A COPY OF LICENSE/PERMIT
SHOULD BE SUBMITTED WITH THISBID. IN ADDITION TO THESE LICENSE REQUIREMENTS,
BIDDER, BY SUBMISSION OF THIS BID, CERTIFIES THAT ANY/ALL WORK RELATED TO THIS
BID, AND ANY SUBSEQUENT AWARD WHICH REQUIRES A RHODE ISLAND LICENSE(S),
SHALL BE PERFORMED BY AN INDIVIDUAL(S) HOLDING A VALID RHODE ISLAND LICENSE.

Page VI of VII



Generator Specifications For:
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Providence, Rhode Island
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Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

CUTTING AND PATCHING 01731 - 1

SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

1 1 RELATED DCCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A This Section includes procedural requirements for cutting and patching.

B. Related Sections include the following:

1 Divisions 16 Sections for specific requirements and limitations applicable to cutting and
patching individual parts of the Work.

1.3 DEFINITIONS

A Cutting: Removal of in-place construction necessary to permit installation or performance of
other Work.

B Patching: Fitting and repair work required to restore surfaces to original conditions after
installation of other Work

1.4 SUBMITTALS

A. Cutting and Patching Proposal: Submit a proposal describing procedures at least 10 days
before the time cutting and patching will be performed, requesting approval {o proceed . Include
the following information:

1 Extent: Describe cutting and patching, show how they will be performed, and indicate

why they cannot be avoided.

2. Changes to In-Place Construction: Describe anticipated results. Include changes to

structural elements and operating components as well as changes in building's

appearance and other significant visual elements.

3. Products: List products to be used and firms or entities that will perform the Work,

4 Dates: Indicate when cuiting and patching will be performed

5. Utility Services and Electrical Systems: List services/systems that cutting and patching
procedures will disturb or affect List services/systems that will be relocated and those

that will be temporarily out of service Indicate how long services/systems will be

disrupted.

6. Structural Elements: Where cutting and patching involve adding reinforcement 1o

structural elements, submit details and engineering calculations showing integration of
reinforcement with original structure.

CUTTING AND PATCHING 01731 -2

7. Engineer’'s Approval: Obtain approval of cutting and patching proposal before cufting and
patching. Approval does not waive right to later require removal and reptacement of
unsatisfactory work

15 QUALITY ASSURANCE

A Structural Elements: Do not cut and patch structural elements in a manner that could change
their load-carrying capacity or load-deflection ratio.

B. Operational Elements: Do not cut and patch operating elements and related components in a
manner that results in reducing their capacity to perform as intended or that resulis in increased
maintenance or decreased operational life or safety.

C. Miscellaneous Elements: Do not cut and patch miscellaneous elemenis or related components
in a manner that could change their load-carrying capacity, that results in reducing their capacity
to perform as intended, or that results in increased maintenance or decreased operational life or
safety



Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

D Visual Requirements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or
in oceupied spaces in a manner that would, in Architect's opinion, reduce the building's
aesthetic qualittes Remove and replace construction that has been cut and patched in a
visually unsatisfactory manner

E Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved
in cutting and patching, including mechanical and electrical frades. Review areas of potential
interference and conflict. Coordinate procedures and resolve potential conflicts before
proceeding.

1.8 WARRANTY

A Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during cutting and patching operations, by methods and with materials so as not to
void existing warranties.

PART 2 - PRODUCTS

2.1 MATERIALS

A General: Comply with requirements specified in other Sections.

B. In-Place Materials: Use materials identical to in-place materials For exposed surfaces, use
materials that visually match in-place adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when

installed, will match the visual and functional performance cof in-place materials.

CUTTING AND PATCHING 01731 -3

PART 3 - EXECUTION

3 1 EXAMINATION

A Examine surfaces to be cut and patched and conditions under which cutting and patching are
to

be performed.

1 Compatibility: Before patching, verify compatibility with and suitability of substrates,
including compatibility with in-place finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have been

corrected

32 PREPARATION

A. Temporary Support: Provide temporary support of Work to be cut

B. Protection: Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutiing and patching operations.

C Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.

D. Existing Utility Services Electrical Systems: Where existing services/systems are regquired to
be

removed, relocated, or abandoned, bypass such services/systems before cutting to minimize
interruption to occupied areas

3 3 PERFORMANCE

A General: Employ skilled workers to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance

of other construction, and subsequently patch as required io restore surfaces to their

original condition

B. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.



Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

1 In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots as small as possible, neatly to size
required, and with minimum disturbance of adjacent surfaces Temporarily cover
openings when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete or Masonry: Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill

4 Excavating and Backfilling: Comply with requirements as indicated on plans where
required by cutting and patching operations.

CUTTING AND PATCHING 01731 -4

5. Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. Cap,
valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of
moeisture or other foreign matter after cutting.

8. Proceed with patching after construction operations requiring cutting are complete

C Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as
possible. Provide materials and comply with installation requirements specified in other
Sections.

1 Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate integrity of instalfation.

2 Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will eliminate evidence of
patching and refinishing

a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.

b. Restore damaged pipe covering to its original condition.

3. Floors and Walls: Where walls or partitions that are removed extend one finished area
into another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remaove in-place floor and wall
coverings and replace with new materials, if necessary, to achieve uniform color and
appearance,

a. Where patching occurs in a painted surface, apply primer and intermediate paint

coats over the patch and apply final paint coat over entire unbroken surface

containing the patch. Provide additional coats until patch blends with adjacent

surfaces

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an evenplane
surface of uniform appearance ,

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight cendition

D. Cleaning; Clean areas and spaces where cutting and patching are performed Completely
remove paint, mortar, oils, putty, and simitar materials.

END OF SECTION 01731
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UNDERGROUND DUCTS AND UTILITY STRUCTURES 02584 - 1

SECTION 02584 - UNDERGROUND DUCTS AND UTILITY STRUCTURES

PART 1 - GENERAL

1.1 SUMMARY

A This Section includes the following:

1. Conduit, ducts, and duct accessories for concrete-encased duct banks.

1.2 SUBMITTALS

A Product Data: For accessories for manholes, handholes, and hoxes,

B. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures: Include
plans,

elevations, sections, details, attachments to other work, and accessories, including the
following:

1. Duct entry provisions, including locations and duct sizes .

2. Grounding details.

C. Shop Drawings for Factory-Fabricated Handheles and Boxes: Include dimensioned plans,
sections, and elevations, and fabrication and installation details, including the following:

1. Duct entry provisions, including locations and duct sizes.

2 Grounding details

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

D Field quality-control test reports

1.3 QUALITY ASSURANCE

A Comply with ANSI C2.

B. Comply with NFPA 70,

PART 2 - PRCDUCTS

2.1 CONDUIT

A Rigid Steel Conduit: Galvanized. Comply with ANSI C80 1

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

C Fiberglass Conduit: 9000 PSI tensile strength, heat deflection 312 degree (F), dielectric
strength

500 volts, resin epoxy, no chiorine or trace halogen. UL approved.
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Veterans Memorial Auditorium

82 Park Street

Providence, Rhode Island
February 21, 2011

UNDERGROUND DUCTS AND UTILITY STRUCTURES 02584 - 2
2.2 NONMETALLIC DUCTS AND DUCT ACCESSORIES
A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
.ARNCO Corp
Beck Manufacturing.
Cantex, Inc
. CertainTeed Corp ; Pipe & Plastics Group.
. Condux International, Inc
. ElecSys, Inc.
. Electri-Flex Company
IPEX Inc.
. Lamson & Sessions; Carlon Electrical Products
10 Manhattan/CDT; a division of Cable Design Technologies.
11 Spiraduct/AFC Cable Systems, Inc
12. FRE Composites
B. Underground Ptlastic Utilities Duct: NEMA TC 6 & 8, Type EB-20-PVC, ASTM F 512, UL 6514,
with matching fittings by the same manufacturer as the duct, complying with NEMATC 9.
C. Duct Accessories:
1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and
sizes of ducts with which used, and selected to provide minimum duct spacings indicated
while supporting ducts during concreting or backfilling
2. Warning Tape: Underground-line warning tape specified in Division 16 Section "Electrical
Identification ™
3. Concrete Warning Planks: Nominal 12 by 24 by 3 inches in size, manufactured from
6000-psi concrete,
a Color: Red dye added to concrete during batching.
b. Mark each plank with "ELECTRIC" in 2-inch high, 3/8-inch deep letters.
4 Foamglass insulation, 4" thick.

QOO R WN =

PART 3 - EXECUTION

3.1 EARTHWCRK

A Excavaticn and Backfill: Comply with Division 2 Section "Earthwork," but do not use
heavyduty,

hydraulic-operated, compaction equipment.

B. Restore surface features at areas disturbed by excavation and reestablish eriginal grades,
uniess otherwise indicated. Replace removed sod immediately after backfilling is completed

C Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching.
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UNDERGROUND DUCTS AND UTILITY STRUCTURES 02584 - 3

D Cut and patch existing pavement in the path of underground ducts and utility structures
according to Division 1 Section "Cutting and Patching "

3.2 DUCT INSTALLATION

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

B. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches 12 .5 feet 25 feet, both
horizontally and vertically, at other locations, unless otherwise indicated.

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

D Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end bells,
spaced approximately 10 inches o.¢ for 5-inch ducts, and vary proportionately for other duct
sizes

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

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in

the area of disturbed earth adjacent {o manhole or handhole

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

E Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at
least 10 feet outside the building wall without reducing duct line slope away from the building,
and without forming a trap in the line. Use fittings manufactured for duct-to-conduit transition.
tnstall conduit penetrations of huilding walls as specified in Division 16 Section "Basic Electrical
Materials and Methods "

F Sealing: Provide temporary closure at terminations of ducts that have cables pulled Seal
spare ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig
hydrostatic pressure.

G. Pulling Cord: Install 100-1bf test nylon cord in ducts, including spares

H. Concrete-Encased Ducts: Support ducts on duct separators.

1. Separator Installation; Space separators close enough to prevent sagging and deforming
of ducts, with not less than 4 spacers per 20 feet of duct. Secure separators to earth and

to ducts to prevent floating during concreting. Stagger separators approximately 6 inches
between tiers. Tie entire assembly together using fabric straps; do not use tie wires or
reinforcing steel that may form conductive or magnetic loops around ducts or duct

groups

2. Congcreting Sequence: Pour each run of envelope between manholes or other

terminations in one continuous operation

a. Start at one end and finish at the other, allowing for expansion and contraction of

ducts as their temperature changes during and after the pour Use expansion

fittings installed according to manufacturer's written recommendations, or use

other specific measures to prevent expansion-contraction damage.

UNDERGRCOUND DUCTS AND UTILITY STRUCTURES 02584 - 4

b. If more than one pour is necessary, terminate each pour in a vertical plane and
install 3/4-inch reinforcing rod dowels extending 18 inches into concrete on both
sides of joint near corners of envelope.
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Veterans Memorial Auditorium
82 Park Street
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3. Pouring Concrete: Spade concrete carefully during pours to prevent voids under and
between conduits and at exterior surface of envelope Do not allow a heavy mass of
concrete to fall directly onto ducts Use a plank to direct concrete down sides of bank
assembly to trench bottom Allow concrete to flow to center of bank and rise up in

middle, uniformly filling all open spaces Do not use power-driven agitating equipment
uniess specifically designed for duct-bank application.

4 Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed
earth and where indicated Arrange reinforcing rods and ties without forming conductive

or magnetic loops around ducts or duct groups.

5. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting
and concrete envelope can be poured without soil inclusions; otherwise, use forms

6. Minimum Space between Ducts: 3 inches between ducts and exterior envelope walt, 2
inches between ducts for like services, and 4 inches between power and signal ducts

7. Depth: Install top of duct bank at least 24 inches below finished grade in areas not
subject to deliberate traffic, and at least 30 inches below finished grade in deliberate

traffic paths for vehicles, unless otherwise indicated

8. Stub-Ups: Use manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through the floor, unless otherwise indicated. Extend concrete
encasement throughout the length of the elbow.

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

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

encase coupling with 3 inches of concrete.

b Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases,

extend steel conduit horizontally a minimum of 60 inches from edge of base.

Install instilated grounding bushings on terminations at equipment.

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

11. Exact routing of ducts to be determined in the field at the direction of MHRH personnel
i Crossing or running parrell te steam lines.

1. When crossing steam lines, provide fiberglass conduit in duct bank, concrete encased and
formed with foamglass. Fiberglass conduit to start 10’ before and extend 10’ beyond steam line.
When

running parallel, within 8”, to steam line provide fiberglass conduit in duct bank, concrete encased
and

formed with foamglass.

3.3 GROUNDING

A Ground underground ducts and utility structures according to Division 16 Section "Grounding
and Bonding ”
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UNDERGROUND DUCTS AND UTILITY STRUCTURES 02584 - 5

3 4 FIELD QUALITY CONTROL

A Perform the following field tests and inspections and prepare test reports:

1. Demonstrate capability and compliance with requirements on completion of installation of
underground ducts and utility structures.

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for outof-
round duct Provide mandrel equal to 80 percent fill of duct. If obstructions are

indicated, remove obstructions and retest

3 Test manhole and handhole grounding to ensure electrical continuity of grounding and
bonding connections. Measure and report ground resistance as specified in Division 16
Section "Grounding and Bonding ™

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

3.5 CLEANING

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

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

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

END OF SECTION 02584
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CAST-IN-PLACE CONCRETE 03300 -1

SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section

1.2 SUMMARY

A This Section specifies cast-in place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes, for the following:

1 Equipment Pads

2 Duct Banks

1.3 DEFINITIONS

A Cementitious Materials: Portland cement alone or in combination with cne or more of the
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blastfurnace
slag, and silica fume; subject to compliance with requirements.

14 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Design Mixtures: For each concrete mixture, Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments

C. Material Test Reports: For the following, from a qualified testing agency, indicating compliance
with reguirements.

1. Cementitious materials

2. Steel reinforcement and accessories.

1.5 QUALITY ASSURANCE

A Installer Qualifications: A qualified installer who employs on Project personnel qualified as
AClcertified

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment

C. Welding: Qualify procedures and personnel according to AWS D1 4, "Structural Welding
Code-

-Reinforcing Steel "
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D. Pre-installation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination ”

1 Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of each

entity directly concerned with cast-in-place concrete to attend, including the following:

a. Contractor's superintendent

b Independent testing agency respeonsible for concrete design mixtures

c. Ready-mix concrete manufacturer

d. Concrete subcontractor.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement; Deliver, store, and handle steel reinforcement to prevent bending and
damage

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

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

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

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

2.2 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes o minimize number of joints

1. Plywood, metal, or other approved panel materials.

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1,

and as follows:

a. High-density overlay, Class 1 or better.

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge

sealed.

¢. Structural 1, B-B or better; mill oiled and edge sealed.

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material
Provide lumber dressed on at least two edges and one side for tight fit.

C Form Ties: Factory-fabricated, remaovable or snap-off metal or glass-fiber-reinforced plastic
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal
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2.3 STEEL REINFORCEMENT

A Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed

2.4 CONCRETE MATERIALS

A Cemenititious Material: Use the following cementitious materials, of the same type, brand, and
source, throughout Project:

1. Portland Cement: ASTM C 150, Type gray.

2. Maximum Coarse-Aggregate Size: 3/4 inch nominal.

3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement

B. Water: ASTM C 94/C 94M

2 5 FABRICATING REINFORCEMENT

A Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice.”

PART 3 - EXECUTION

3.1 FORMWORK

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

B Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117

1. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual,

C. Construct forms tight enough to prevent loss of concrete mortar.

D Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical

1. Install keyways, reglets, recesses, and the like, for easy removal.

2. Do not use rust-stained steel form-facing material

E Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

F. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work Determine sizes and locations from trades providing such items.

G. Clean forms and adjacent surfaces to receive concrete Remove chips, wood, sawdust, dirt,
and other debris just before placing concrete.

CAST-IN-PLACE CONCRETE 03300 - 4

H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment

| Coat contact surfaces of forms with form-release agent, accerding to manufacturer's written
instructions, before placing reinforcement.

3 2 EMBEDDED ITEMS

A Place and secure anchorage devices and other embedded items required for adjoining work
that is attached to or supported by cast-in-place concrete Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded

1. Install anchor rods, accurately located, to elevations required and complying with

tolerances in Section 7 5 of AISC's "Code of Standard Practice for Steel Buildings and

Bridges."

3 3VAPOR RETARDERS

A Plastic Vapor Retarders; Place, protect, and repair vapor retarders according to ASTM E 1643
and manufacturer's written instructions.
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1 Lap joints 6 inches and seal with manufacturer's recommended tape

3.4 STEEL REINFORCEMENT

A General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder Repair damage and reseal vapor retarder before
placing concrete.

B. Clean reinforcement of loose rust and milt scale, earth, ice, and cther foreign materials that
would reduce bond to concrete.

C. Accurately position, support, and secure reinforcement against displacement. L.ocate and
support reinforcement with bar supperts to maintain minimum concrete cover. Do not tack weld
crossing reinforcing bars

1. Weld reinforcing bars according to AWS D1 4, where indicated.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset
laps of adjoining sheet widths to prevent continuous laps in either direction Lace overlaps with
wire.

3.5 MISCELLANEOUS CONCRETE ITEMS

A. Filling In: Fill in holes and openings left in concrete structures, unless otherwise indicated, after
work of other trades is in place Mix, place, and cure concrete, as specified, to blend with inRI
CAST-IN-PLACE CONCRETE 03300 -5

place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

B Equipment Bases and Foundations: Provide machine and equipment bases and foundations
as

shown on Drawings Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

368 CONCRETE PROTECTING AND CURING

A General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306 1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.

B. Evaporation Retarder: Apply evaporation refarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq ft. x h before and during finishing
operations Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete, but before float finishing.

C. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

D. Cure concrete according to ACI 308 1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.

b. Continuous water-fog spray.

¢ Absorptive cover, water saturated, and kept continuously wet. Cover concrete

surfaces and edges with 12-inch fap over adjacent absorptive covers.
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3 7 FIELD QUALITY CONTROL

A Testing and Inspecting: Engage a qualified testing and inspecting agency to perform tests and

inspections and tc submit reports.

B Inspections:

1 Steel reinforcement placement.

2 Steel reinforcement welding

3. Concrete placement, including conveying and depositing

4. Curing procedures and maintenance of curing temperature.

5. Verification of concrete strength before removal of shores and forms from beams and
slabs

END OF SECTION 03300

THROUGH-PENETRATION FIRESTOP SYSTEMS 07841 - 1

SECTION 07841 - THROUGH-PENETRATION FIRESTOP SYSTEMS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section

12 SUMMARY

A. This Section includes through-penetration firestop systems for penetrations through
fireresistance-

rated constructions, including both empty openings and openings containing

penetrating items.

B. Related Sections include the following:

1. Division 16 Sections specifying cable and conduit penetrations.

1 3 PERFORMANCE REQUIREMENTS

A. General: For penstrations through -resistance-rated constructions, including both empty
openings and openings containing penetrating items, provide through-penetration firestop
systems that are produced and installed fo resist spread of fire according to requirements

indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating

of construction penetrated

1 Fire-resistance-rated walls including fire walls fire partitions fire barriers and smoke
barrier.

B. Rated Systems: Provide through-penetration firestop systems with the following ratings
determined per ASTM E 814

1. F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated,
but not less than that equaling or exceeding fire-resistance rating of constructions
penetrated.

2. T-Rated Systems: For the following conditions, provide through-penetration firestop
systems with T-ratings indicated, as well as F-ratings, where systems protect penetrating
items exposed fo potential contact with adjacent materials in occupiable floor areas:

a Penetrations located outside wall cavities

b Penetrations located outside fire-resistance-rated shaft enclosures.

3 L-Rated Systems: Provide through-penetration firestop systems with L-ratings of not
more than 3 0 cfm/sq. ft at both ambient temperatures and 400 deg F.

C. For through-penetration firestop systems exposed fo view, traffic, moisture, and physical
damage, provide products that, after curing, do not deteriorate when exposed to these
conditions both during and after construction.
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1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture resistant
through-penetration firestop systems

2. For floor penetrations with annular spaces exceeding 4 inches in width and exposed to
possible loading and traffic, provide firestop systems capable of supporting floor loads

involved, either by installing floor plates or by other means

3. For penetrations involving insulated piping, provide through-penetration firestop systems

not requiring removal of insulation.

D. For through-penetration firestop systems exposed to view, provide products with flame-spread
and smoke-developed indexes of less than 25 and 450, respectively, as determined per
ASTME 84.

14 SUBMITTALS

A Product Data: For each type of product indicated.

B. Shop Drawings: For each through-penetration firestop system, show each type of construction
condition penetrated, relationships to adjoining construction, and type of penetrating item.
Include firestop design designation of qualified testing and inspecting agency that evidences
compliance with requirements for each condition indicated.

1 Submit documentation, including illustrations, from a qualified testing and inspecting

agency that is applicable to each through-penetration firestop system configuration for
construction and penetrating items

2 Where Project conditions require modification to a qualified testing and inspecting

agency's illustration for a particular through-penetration firestop condition, submit

illustration, with modifications marked, approved by through-penetration firestop system
manufacturer's fire-protection engineer as an engineering judgment or equivalent fireresistance-
rated assembly

C. Through-Penetration Firestop System Schedule: Indicate locations of each through-
penetration

firestop system, along with the following information:

1. Types of penetrating items.

2. Types of constructions penetrated, including fire-resistance ratings and, where

applicable, thicknesses of construction penetrated

3. Through-penetration firestop systems for each location identified by firestop design
designation of qualified testing and inspecting agency.

D. Qualification Data: For Installer.

E. Product Certificates: For through-penetration firestop system products, signed by product
manufacturer.

F . Product Test Reports: From a qualified testing agency indicating through-penetration firestop
system complies with requirements, based on comprehensive testing of current products.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A firm that has been approved by FMG according to FMG 4991,
"Approval of Firestop Contractors "
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B. Installer Qualifications: A firm experienced in installing through-penetration firestop systems
similar in material, design, and extent to that indicated for this Project, whose work has resulted
in construction with a record of successful performance. Retain first paragraph below only after
verifying with prospective contractors the feasibility of enforcing the requirement that installation
of work of this Section be assigned to a single firm.

C. Installation Responsibility: Assign installation of threugh-penetration firestop systems in Project
to a single qualified installer.

D Source Limitations: Obtain through-penetration firestop systems, for each kind of penetration
and construction condition indicated, through one source from a single manufacturer.

E. Fire-Test-Response Characteristics: Provide through-penetration firestop systems that comply
with the following requirements and those specified in Part 1 "Performance Requirements”
Article:

1. Firestopping tests are performed by a qualified testing and inspecting agency A qualified
testing and inspecting agency is UL or another agency performing testing and follow-up
inspection services for firestop systems acceptable to authorities having jurisdiction.

2. Through-penetration firestop systems are identical to those tested per testing standard
referenced in "Part 1 Performance Requirements” Article Provide rated systems

complying with the following requirements:

a. Through-penetration firestop systems correspond to those indicated by reference

to through-penetration firestop system designations listed by the following:

1) UL in its "Fire Resistance Directory.”

2) OPL in its "Directory of Listed Building Products, Materials, & Assemblies."

3) ITS in its "Directory of Listed Products "

F. Pre-installation Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination "

1.6 DELIVERY, STORAGE, AND HANDLING

A Deliver through-penetration firestop system products to Project site in original, unopened
containers or packages with intact and legible manufacturers' labels identifying product and
manufacturer, date of manufacture, lot number, shelf life if applicable, qualified testing and
inspecting agency's classification marking applicable to Project, curing time, and mixing
instructions for multi component materials

B Store and handle materials for through-penetration firestop systems to prevent their
deterioration or damage due to moisture, temperature changes, contaminants, or other causes.
17 PROJECT CONDITIONS

A Environmental Limitations: Do not install through-penetration firestop systems when ambient or
substrate temperatures are outside limits permitted by through-penetration firestop system
manufacturers or when substrates are wet due to rain, frost, condensation, or other causes

B. Ventilate through-penetration firestop systems per manufacturer's written instructions by
natural

means or, where this is inadequate, forced-air circulation
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1.8 COORDINATION
A. Coordinate construction of openings and penetrating items to ensure that through-penetration
firestop systems are instalied according to specified requirements

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate
through-penetration firestop systems
C Notify Owner's inspecting agency at least seven days in advance of through-penetration
firestop
system installations; confirm dates and times on days preceding each series of installations
D. Do not cover up through-penetration firestop system installations that will become concealed
behind other construction until each installation has been examined by Owner's inspecting
agency and building inspector, if required by authorities having jurisdiction

PART 2 - PRODUCTS
21 MANUFACTURERS
A Available Products: Subject to compliance with requirements, through-penetration firestop
systems that may be incorporated into the Work include, but are not limited to, those systems
A/D Fire Protection Systems Inc
Grace, W. R. & Co - Conn.
. Hilti, Inc.

Johns Manville.
. Nelson Firestop Products
.NUCO Inc.
. RectorSeal Corporation (The).
. Specified Technologies Inc.
. 3M; Fire Protection Products Division.

10. Tremco; Sealant/Weatherproofing Division

11. USG Corporation.
2 2 FIRESTOPPING, GENERAL
A Compatibility: Provide through-penetration firestop systems that are compatible with one
another; with the substrates forming openings; and with the items, if any, penetrating
throughpenetration
firestop systems, under conditions of service and application, as demonstrated by
through-penetration firestop system manufacturer based on testing and field experience

B Accessories: Provide components for each through-penetration firestop system that are
needed te install {ill rnaterials and to comply with Part 1 "Performance Requirements” Article.
Use only components specified by through-penetration firestop system manufacturer and
approved by qualified testing and inspecting agency for firestop systems indicated

O~ MbACWN—

1. Temporary forming materials
2 Substrate primers.

3 Collars.

4 Steel sleeves.
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2 3 FILL MATERIALS

A. General. Provide through-penetration firestop systems containing the types of fill materials
indicated in the Through-Penetration Firestop System Schedule at the end of Part 3 by
referencing the types of materials described in this Article Fill materials are those referred o in
directories of referenced testing and inspecting agencies as "fill," "void," or "cavity" materials.
B. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete
floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial
extended flange attached to one end of the sleeve for fastening to concrete formwork, and a
neoprene gasket

C. Latex Sealants: Single-component latex formulations that after cure do not re-emulsify during
exposure to moisture.

D Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with
intumescent material sized to fit specific diameter of penetrant.

E Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced elastomeric
sheet bonded to galvanized steel sheet.

F. Intumescent Putties: Nonhardening dielectric, water-resistant putties containing no solvents,
inorganic fibers, or silicone compounds

G. intumescent Wrap Strips: Single-compenent intumescent elastomeric sheets with aluminum
foil

on one side,

H. Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement,
fillers, and lightweight aggregate formulated for mixing with water at Project site to form a
noenshrinking, homogeneous mortar.

. Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant
additives.

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

K. Silicone Sealants: Single-component, siticone-based, neutral-curing elastomeric sealants of
grade indicated below:

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces, and nonsag formulation for openings in vertical and other surfaces requiring a
nonslumping, gunnable sealant, unless indicated firestop systern limits use to nonsag

grade for both opening conditions.

2. Grade for Horizontal Surfaces: Pourabie (self-leveling) formulation for openings in floors

and other horizontal surfaces.

3. Grade for Vertical Surfaces: Nonsag formulation for openings in vertical and other

surfaces.

2 4 MIXING

A. For those products requiring mixing before application, comply with through-penetration
firestop

system manufacturer's written instructions for accurate proportioning of materials, water (if
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required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time,
and other items or procedures needed to produce products of uniform quality with optimum
performance characteristics for application indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for
opening configurations, penetrating items, substrates, and other conditions affecting
performance of work

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning: Clean out openings immediately before installing through-penetration
firestop systems to comply with firestop system manufacturer's written instructions and with the
following requirements:

1 Remove from surfaces of opening substrates and from penetrating items foreign

materials that could interfere with adhesion of through-penetration firestop systems.

2 Clean opening substrates and penetrating items to produce clean, sound surfaces

capable of developing optimum bond with through-penetration firestop systems. Remove

loose particles remaining from cleaning operation.

3. Remove laitance and form-release agents from concrete.

B Priming: Prime substrates where recommended in writing by through-penetration firestop
system manufacturer using that manufacturer's recommended products and methods. Confine
primers to areas of bond; do not allow spillage and migration onto exposed surfaces

C. Masking Tape: Use masking tape to prevent through-penetration firestop systems from
contacting adjoining surfaces that will remain exposed on completion of Work and that would
otherwise be permanently stained or damaged by such contact or by cleaning methods used to
remove smears from firestop system materials Remove tape as soon as possible without
disturbing firestop system's seal with substrates.

3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

A. General: Install through-penetration firestop systems to comply with Part 1 "Performance
Requirements” Article and with firestop system manufacturer's written installation instructions
and published drawings for products and applications indicated.

B. Install forming/damming/backing materials and other accessories of types required to support
fill

materials during their application and in the position needed to produce cross-sectional shapes
and depths required to achieve fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible forming
materials and other accessories not indicated as permanent components of firestop

systems
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C. Instal fill materials for firestop systems by proven techniques to produce the following results:
1 Fill voids and cavities formed by openings, forming materials, accesscries, and

penetrating items as required to achieve fire-resistance ratings indicated

2. Apply materials so they contact and adhere to substrates formed by openings and
penetrating items.

3. For fill materials that will remain exposed after completing Work, finish to produce

smooth, uniform surfaces that are flush with adjoining finishes

3.4 IDENTIFICATION

A ldentify through-penetration firestop systems with preprinted metal or plastic labels. Attach
labels permanently to surfaces adjacent to and within 6 inches of edge of the firestop sysiems
s0 that labels will be visible to anyone seeking to remove penetrating items or firestop systems
Use mechanical fasteners for metal labels For plastic labels, use self-adhering type with
adhesives capable of permanently bonding labels to surfaces on which labels are placed and, in
combination with label material, will result in partial destruction of label if removal is attempted.
Include the following information on labels:

1 The words "Warning - Through-Penetration Firestop System - Do Not Disturb. Notify
Building Management of Any Damage "

2. Contractor's name, address, and phone number.

3 Through-penetration firestop system designation of applicable testing and inspecting
agency.

4. Date of installation

5. Through-penetration firestop system manufacturer's name.

6 Installer's name.

3 5 FIELD QUALITY CONTROL

A Inspecting Agency: Owner will engage a qualified, independent inspecting agency to inspect
through-penetration firestops. Independent inspecting agency shall comply with ASTM E 2174
requirements including those related to qualifications, conducting inspections, and preparing
test reports

B Where deficiencies are found, repair or replace through-penetration firestop systems so they
comply with requirements.

C Proceed with enclosing through-penetration firestop systemns with other construction conly after
inspection reperts are issued and firestop installations camply with requirements.

3.6 CLEANING AND PROTECTING

A Clean off excess fill materials adjacent to openings as Work progresses by methods and with
cleaning materials that are approved in writing by through-penetration firestop system
manufacturers and that do not damage materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure that
through-penetration firestop systems are without damage or deterioration at time of Substantial
Completion. If, despite such protection, damage or deterioration occurs, cut out and remove
damaged or deteriorated through-penetration firestop systems immediately and install new
materials to produce systems complying with specified requirements.
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3.7 THROUGH-PENETRATION FIRESTOP SYSTEM SCHEDULE

A Where UlL-classified systems are indicated, they refer to alpha-alpha-numeric designations
listed in UL's "Fire Resistance Directory" under product Category XHEZ.

B Where OPL-classified systems are indicated, they refer to alpha-numeric design numbers in
OPL's "Directory of Listed Building Products, Materials, & Assemblies "

C. Where ITS-listed systems are indicated, they refer to design numbers listed in ITS's "Directory
of Listed Products,” "Firestop Systems"” Section.

D. Firestop Systems for Metallic Pipes, Conduit, or Tubing

1. UL-Classified Systems: C-AJ-

2. JOPL-Classified Systems: FS Penetrating Item Type A

3. ITS-Listed Systems

4. Delete subparagraph and list below if selections are limited to systems indicated by

specific UL designations, OPL design numbers, or ITS design numbers

5 Type of Fill Materials: One or mere of the following:

a. Latex sealant

b. Silicone sealant.

¢ Intumescent putty.

d. Mortar

END OF SECTION 07841

21



Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

GENERAL PROVISIONS 16000 - 1

SECTION 16000 ELECTRICAL—GENERAL PROVISIONS

1.1 RELATED DOCUMENTS

A Bidding Reguirements, Contract Requirements and Division 1—General Requirements all
apply

to this Section.

B. Refer to other Divisions of these Specifications, other Sections in this Division, and Drawings
for

refated work which may affect the work of this Section.

C. The Contract Drawings indicate and show limits of construction for this project These
Specifications specify materials and work requirements for this project. Both are complementary
to each other, and both shall be followed to properly compiete the work

12 SCOPE

A. This Division covers the work necessary for furnishing and installing a new diesel generator
automatic transfer switch and modification of the existing distribution system Furnish materials,
labor, and equipment in accordance with these Specifications, the accompanying Plans and the
directions of the Engineer

B. This section covers general requirements applying to all sections included in this Division and
to

the provisions set forth in General Requirements, Division 1

1.3 GENERAL

A. Basic Materials Furnished, Installed and Wired under This Division

Raceways, Boxes, Fittings and Supports.

2 Conductors, including secondary feeders
3. Grounding

4 Duct banks.
5
6

—

. Safety Disconnect Switches
Panelboards.

B. Responsibility:
1 Complete systems in accordance with the intent of these Contract Documents.
2 Refer to all the Plans, Specifications, and Shop Drawings for other trades for detail of facility
equipment and construction which affect the work covered under this Division.
3. Furnish and install all incidental items net specifically shown or specified which are required by
good practice to provide the complete systems specified
1.4 SUBMITTALS
A Submit shop drawings and product data in accordance with this section.
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B Furnish shop drawing/product data information on the following items:

1. Lighting and distribution panels.

2. Separately mounted circuit breakers, fused switches and non-fused disconnect switches.

3. Raceways.

4. Wires and cables

5 Boxes, wireways, etc.

6. Ground rods, and clamps.

1.5 MATERIALS AND EQUIPMENT, COMMON REQUIREMENTS

A Unless otherwise indicated, provide all first-quality, new materials and equipment, free from
any

defects, in first-class condition, and suitable for the space provided. Provide materials and
equipment approved by UL wherever standards have been established by that agency.

B. Where two or more units of the same class of material or equipment are required, provide
products of a single manufacturer. Component parts of materials or equipment need not be
products of the same manufacturer.

1.6 TESTING

A. It shall be the responsibility of the Electrical Contractor to furnish all testing equipment and
labor

necessary to perform the following tests.

1. After conductors or cables are in place, but before being connected to devices and equipment,
the system shall be tested for shorts, opens, intentional and unintentional grounds by means of
an approved type of meg-ohm-meter All wires in raceway that are shorfed or unintentionally
grounded shall be replaced.

2 A voltage test shall be and the potential drop shall not exceed 2%. Voltage drops for panel and
large feeders shall not exceed 3% hence the total voltage drop for a device/feeder shall not
exceed 5%. The test shall be made under design load, or its equal.

3. With the system energized, line-to-line voltage and line current measurements shall be made
at the motors under full load conditions. Should measured values deviate +10% from the
nameplate ratings, the condition shall be corrected . Notify the Engineer immediately should
deviations occur.

B. Any device, if grounded or shorted on an integral “line” part, shall be removed and the frouble
corrected.

C. All tests must be conducted in the presence of the Owners Representative, Engineer, and
Electrical Contractor and three (3) typewritten copies of all tests, certified by the Electrical
Contractor, shall be submitted to the Engineer for approval. Test data shall include the name of
the building, equipment driven, and nameplate data of all integral horsepower motors, the time
and date of the tests, the make and model of the test equipment and the name of the test
aperator.
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1.7 CODES, PERMITS, STANDARDS AND REGULATIONS
A. Do all work and install all materials and equipment in full accordance with the latest applicable
rules, regulations, requirements, and specifications of the following:
. Local Laws and Crdinances
State and Federal Laws
National Electrical Code
State Fire Marshal
Underwriters’ Laboratory
. National Electric Safety Code
National Fire Protection Association
Locat Utility
. Local Fire Department and Building Inspector.
10 NEMA Standards
11. ANSI Standards
12 |EEE Standards.
13 AIE Standards.
14 Equipment Manufacturers Requirements.
B. Conflicts, if any, that may exist between the above Authorities will be resolved at the discretion
of
the Engineer.
C. Wherever the reguirements of these Contract Specifications or Drawings are more stringent
then
those of the Authorities above, the most stringent requirements shall govern.
D Obtain all permits and pay all fees required by any governmental agency having jurisdiction
over
the work. Arrange all inspections required by these agencies. On completion of the work, furnish
satisfactory evidence to the Engineer that the work is acceptable to the regulatory authorities
having jurisdiction.
1 8 DEFINITIONS
A "Provide”: to supply, install, make complete, safe and operable, the particular work referred to
unless specifically indicated otherwise
B “Install”: to erect, mount and make complete with all related accessories, including field testing
C. "Fumish” or “Supply™ to purchase, acquire and deliver complete with related accessories.
D. “Work™; labor materials, equipment, services and all related accessories necessary for the
proper
and complete installation of complete systems

OB WN =
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E “Piping™ pipe, tube, fittings, flanges, valves, confrols, strainers, hangers, supports, unions,
traps,

drains, insulation and all related accessories.

F “Wiring™: raceway, fittings, wire, boxes, connections and all related accessories.

G. "Concealed” not in view, installed in masonry or other construction, within furred spaces,
double

partitions, hung ceilings, trenches, crawl spaces or enclosures.

H. “Exposed”; in view, not “concealed” as defined above

I. “Indicated,” “Shown” or “Noted”: as indicated, shown, or noted on the Drawings or
Specifications.

J “Similar” or “Equal”: of base bid manufacture, equal in quality materials, weight, size,
performance, design and efficiency of specified product, conforming with “Base Bid
Manufacturers.”

K “Reviewed,” “Satisfactory,” Accepted” or "Directed”: as reviewed, satisfactory, accepted or
directed by Architect and/or Engineer.

L "Motor Confrollers™ manual or magnetic starters with or without switches, individual
pushbutions

and hand-off-automatic (HOA) switches controlling the operation of motors

1.9 GUARANTEE

A. Materials, equipment, and workmanship shall be guaranteed in accordance with provisions
elsewhere in these Contract Documents,

END OF SECTION
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specificatiocn Sections, apply to this Section

1.2 SUMMARY

A This Section includes the following:

1. Electrical equipment coordination and installation.

2 Sleeves for raceways and cables

3. Sleeve seals

4. Common electrical installation requirements

1.3 DEFINITIONS

A. ATS: Acceptance Testing Specifications.

B. EPDM: Ethylene-propylene-diene terpolymer rubber.

C NBR: Acrylonitrile-butadiene rubber.

14 SUBMITTALS

A Product Data: For each type of product indicated

15 QUALITY ASSURANCE

A Test Equipment Suitability and Calibration: Comply with NETA ATS, "Suitability of Test
Equipment" and "Test instrument Calibration ”

1.6 COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment;

1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2 To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To allow right of way for piping and conduit installed at required slope.

4. So connecting raceways, cables, wireways, cable trays, will be clear of obstructions and
of the working and access space of other equipment.
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B Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete,

masonry walls, and other structural components as they are constructed.

C. Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doors and panels are specified in Division 8 Section
"Access Doors and Frames."

D. Coordinate electrical testing of electrical, mechanical, and architectural items, so equipment
and

systems that are functionaily interdependent are tested to demonstrate successful
interoperability.

PART 2 - PRODUCTS

21 MANUFACTURERS

A In other Part 2 articles where tities below introduce lists, the following requirements apply to
product selection:

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

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

2 2 SLEEVES FCR RACEWAYS AND CABLES

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

B. Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated

C. Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch
thickness as indicated and of length to suit application.

D. Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 7 Section "Through-Penetration Firestop Systems."

2 3 SLEEVE SEALS

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

1. Available Manufacturers:

a Advance Products & Systems, Inc.

b. Calpico, Inc

¢ Metraftex Co.

d. Pipeline Seal and Insulator, Inc

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit

include type and number required for material and size of raceway or cable
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3. Pressure Plates: Carbon steel. include two for each sealing element

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length

required to secure pressure plates to sealing elements. Include one for each sealing

element

PART 3 - EXECUTION

31 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A. Comply with NECA 1

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

C. Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange

and install components and equipment to provide maximum possible headroom consistent with
these requirements.

D. Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electrical equipment and other nearby installations Connect in such a way as to
facilitate future disconnecting with minimum interference with other items in the vicinity

E Right of Way: Give to raceways and piping systems installed at a required slope

3 2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

B Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 7 Section "Through-Penetration Firestop Systems "

C. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

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

E. Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater

than 16 inches, thickness shall be 0 052 inch.

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or
more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

F Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall

G. Cut sleeves to length for mounting flush with both surfaces of walls.

H. Extend sleeves installed in floors 2 inches above finished floor level
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}. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable
unless sleeve seal is to be installed]

J. Seal space outside of sleeves with grout for penetrations of concrete and masonry

K. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint Refer
to Division 7 Section "Joint Sealants” for materials and installation

L. Fire-Rated-Assembly Penetrations; Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations Install sleeves and seal raceway and cable
penetration sleeves with firestop materials. Comply with Division 7 Sectien "Through-
Penetration Firestop Systems "

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

N Aboveground, Exterior-Wall Penetrations: Seal penetrations using 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.

C. Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes” for sleeves. Size
sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for
installing mechanical sleeve seals.

3.3 SLEEVE-SEAL INSTALLATION

A Install o seal underground, exterior wall penetrations.

B. Use 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.

3 4 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 7 Section "Through-Penetration Firestop Systems."

3.5 FIELD QUALITY CONTROL

A Inspect installed sleeve and sleeve-seal installations and associated firestopping for damage
and faulty work.

END OF SECTION 16050

29



Generator Specifications For:
Veterans Memorial Auditorium

82 Park Street

Providence, Rhode Island
February 21, 2011

GROUNDING AND BONDING 16060 - 1

SECTION 16060 - GROUNDING AND BONDING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

1. This Section includes methods and materials for grounding systems and

1.3 SUBMITTALS

A Product Data: For each type of product indicated.

B Other Informational Submittals: Plans showing dimensioned as-built [ocations of grounding
features specified in Part 3 "Field Quality Control" Article, including the following:

C.

1. Ground rods.

D. Qualification Data: For testing agency and testing agency's field supervisor

E. Field quality-control test reports.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience 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 19107, and that is acceptable to authorities having jurisdiction

1. Testing Agency's Field Supervisor: Perscn currently certified by the InterNational

Electrical Testing Association to supervise on-site testing specified in Part 3.

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

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

2 1 CONDUCTORS

A Insulated Conductors: Copper wire or cable insulated for 800 V unless otherwise required by
applicable Code cr authorities having jurisdiction.

B Bare Copper Conductors:

1. Solid Conductors: ASTMB 3.

2. Stranded Conductors: ASTM B 8.

3. Bonding Cable: 28 kemil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.

4 Bonding Conductor: No. 4 or No. 8 AWG, stranded conductor

2 2 CONNECTORS

A Listed and labeled by a nationally recognized testing laboratory acceptable to authorities
having

jurisdiction for applications in which used, and for specific types, sizes, and combinations of
conductors and other items connected.

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

1 Pipe Connectors: Clamp type, sized for pipe.

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

2.3 GROUNDING ELECTRODES

A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by10 feet min diameter.

1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches long

2 Backfill Material: Electrode manufacturer's recommended material.

PART 3 - EXECUTION

3 1 APPLICATIONS

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

1.

B. Conductor Terminations and Connections:

1 Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2 Underground Connections: Welded connectors, except at test wells and as otherwise
indicated.

3 Connections to Ground Rods at Test Wells: Bolted connectors.
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4. Connections to Structural Steel: Welded connectors

3.2 EQUIPMENT GROUNDING

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

B Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

1. Feeders and branch circuits.

2 Flexible raceway runs.

3 3 INSTALLATION

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

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

any.

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

B Bonding Straps and Jumpses: Install in lozations accessible for ingpection and maintenance,
except where rouited through sthort lengths of conduit.

1 Bonding to Structure; Bonti straps directly to basic structure, taking care not to penetrate
any adjacent paris.

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

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type
connection is reguired, use a bolied clamp.

C. Groending for Steel Building Sfructure: Install a driven ground rod at base of each corner
column and at inkermediate extedor columns at distances not more than &2 feet apart.

3 4 FIELD QUALETY CONTROL

A Perfarm the fadlowing tests and inspections and prepare test reports:

1. Afteriiastalling grounding system but before permanent elecirical circuits have been
energizex, test for compliance with requirements.

2. Test aompletezl grounding system at each location where a maximum ground-resistance
level is specified, at service disceninect enclosure grounding ®rminal, at ground test

wells, amd at individual ground rogs. Make tests at ground rods before any conduciors

are conmected
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a Measure ground resistance not less than two full 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

3. Prepare dimensioned drawings locating each test well, ground rod and ground rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical order,
and key to the record of tests and observations. Include the number of rods driven and
their depth at each location, and include observations of weather and other phenomena
that may affect test results Describe measures taken to improve test results

B. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity 500 kVA and less: 10 ohms
2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA: 5 ohms.
C. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Architect promptly and include recommendations to reduce ground resistance

END OF SECTION 16060
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SECTION 18075 - ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section

1.2 SUMMARY

A. This Section includes the following:

ldentification for conductors and communication and control cable.

Underground-line warning tape.

Warning labels and signs.

Instruction signs.

Equipment identification labels.
. Miscellaneous identification products
1 3 SUBMITTALS
A Product Data: For each electrical identification product indicated
B Identification Schedule: An index of nomenclature of electrical equipment and system
components used in identification signs and labels
C. Samples: For each type of label and sign to illustrate size, colors, lettering style, mounting
provisicns, and graphic features of idenfification products.
1.4 QUALITY ASSURANCE
A. Comply with ANSI A13.1 and ANSI C2
B. Comply with NFPA 70.
C Comply with 29 CFR 1910.145.
1.5 COORDINATION
A Coordinate identification names, abbreviations, colors, and other features with requirements in
the Contract Documents, Shop Drawings, manufacturer’s wiring diagrams, and the Operation
and Maintenance Manual, and with those required by codes, standards Use consistent
designations throughout Project.
B Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied

N b WN -
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C. Coordinate installation of identifying devices with location of access panels and doors.

D. Install identifying devices before installing acoustical ceilings and similar concealment.
PART 2 - PRODUCTS

2.1 UNDERGROUND-LINE WARNING TAPE

A. Description: Permanent, bright-colored, continuous-printed, polyethylene tape

1. Not less than 6 inches wide by 4 mils thick.

2. Compounded for permanent direct-burial service.

3. Embedded continuous metallic strip or core.

4. Printed legend shall indicate type of underground line

2 2 WARNING LABELS AND SIGNS

A. Comply with NFPA 70 and 28 CFR 1910 145,

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

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

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

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

2 3 INSTRUCTION SIGNS

A Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20
89

it and 1/8 inch thick for larger sizes

1 Engraved legend with black letters on white face

2 Punched or drilled for mechanical fasteners

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

2.4 EQUIPMENT IDENTIFICATION LABELS

A, Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch.

B. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide a
weatherproof and ultraviolet-resistant seal for label.
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C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

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

E. Stenciled Legend: In nonfading, waterproof, black ink or paint Minimum letter height shall be 1
inch. :

2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS

A Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.

1. Minimum Width: 3/16 inch.

2 Tensile Strength: 50 Ib, minimum

3 Temperature Range: Minus 40 to plus 185 deg F.

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

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

PART 3 - EXECUTION

3.1 APPLICATION

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits More Than 30 A: Identify with crange self-adhesive vinyl label

B. Power-Circuit Conductor Identification; For secondary conductors No 1/0 AWG and larger in
vaults, pull and junction baxes color-coding conductor tape Identify source and circuit number

of each set of conductors. For single conductor cables, identify phase in addition to the above.

C Branch-Circuit Conductor Identification: Where there are conductors for more than three
branch

circuits in same junction or pull box, use color-coding conductor tape Identify each ungrounded
condugctor according to source and circuit number.

1. ldentify 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 systermn used

by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
Operation and Maintenance Manual.

D Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring

E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply
with 29 CFR 1910 145 and apply self-adhesive wamning labels. Identify system voltage with
black letters on an orange background Apply to exterior of door, cover, or cther access
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1. Equipment with Multiple Power or Control Sources: Apply to door or cover of equipment
including, but not limited to, the following:

a. Power transfer switches.

b. Controls with external control power connections.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise
indicated, apply to door or cover of equipment but not on flush paneiboards and similar
equipment in finished spaces

F Instruction Signs:

1 Operating Instructions: 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

2. Emergency Operating Instructions: Instali instruction signs with white legend on a red
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at
equipment used for power transfer

3 Coordinate paragraph and subparagraphs below with electrical Sections in Divisions 2,
13, and 16. Delete iterns not in Project

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

1. Labeling instructions:

a. Indoor Equipment: Adhesive film label Unless otherwise indicated, provide a

single line of text with 1/2-inch- high letters on 1-1/2-inch- high label; where 2 lines

of text are required, use labels 2 inches high

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label 4 inches high

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

2. Eqguipment to Be Labeled:

a. Panelboards, electrical cabinets, and enclosures.

b. Access doors and panels for concealed electrical items.

¢. Transformers.

d. Emergency system boxes and enclosures

e. Enclosed circuit breakers.

f Power transfer eguipment,

g. Power-generating units.

3 2 INSTALLATION

A Verify identity of each item before installing identification products

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



Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

ELECTRICAL IDENTIFICATION 16075 - 5
C Apply identification devices to surfaces that require finish after completing finish work.
D Seli-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device
E Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.
F. System ldentification Color Banding for Raceways and Cables: Each color 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 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.
G. Color-Coding for Phase identification, 600 V and Less: Use the colors listed below for
ungrounded feeder conductors

Color shall be factory applied
. Colors for 208/120-V Circuits:
. Phase A: Black.
. Phase B: Red.

Phase C: Blue.
. Colors for 480/277-V Circuits:
. Phase A: Brown.
. Phase B: Orange.

Phase C: Yellow.
. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches from terminal peints 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.
H Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or
cable at a location with high visibility and accessibility.
I Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench exceeds 16 inches
overall
J. Painted Identification: Prepare surface and apply paint according o Division @ painting
Sections
END OF SECTION 16075

PO T OLWOTHNN-—
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SECTION 16120 - CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general pravisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section
12 SUMMARY

A This Section includes the following:

1. Building wires and cables rated 800 V and less.

2. Connectors, splices, and terminations rated 600 V and less.

3. Sleeves and sleeve seals for cables

1.3 DEFINITIONS

A. EPDM: Ethylene-propylene-diene terpclymer rubber

B. NBR: Acrylonitrile-butadiene rubber

1.4 SUBMITTALS

A Product Data: For each type of product indicated

B. Field quality-control test reports.

1.5 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
1.6 COORDINATION

A Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they

are constructed.
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PART 2 - PRODUCTS

2 1 CONDUCTORS AND CABLES

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:

1. Alean Products Corporation; Alcan Cable Division.

2. American Insulated Wire Corp ; a Leviton Company.

3 General Cable Corporation

4 Senator Wire & Cable Company.

5 Southwire Company

B Copper Conductors: Comply with NEMA WC 70.

C. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN XHHW

2.2 CONNECTCRS AND SPLICES

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:

1 AFC Cable Systems, Inc

2 Hubbell Power Systems, Inc

3. O-Z/Gedney, EGS Electrical Group LLC

4. 3M; Electrical Products Division.

5. Tyco Electronics Corp

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

2.3 SLEEVES FOR CABLES

A Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

B. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

C Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0 052- or 0 138-inch
thickness as indicated and of length to suit application.

2.4 SLEEVE SEALS

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:

B Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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C Basis-of-Design Product: Subject to compliance with requirements, provide or a comparable
product by one of the following:

1. Advance Products & Systems, Inc.

2. Calpico, Inc.

3. Metraflex Co.

4. Pipeline Seal and Insulator, Inc. -

D. Description: Modular sealing device, designed for field assembly, to fill annular space befween
sleeve and cable

1 Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit
Include type and number required for material and size of raceway or cable.

2 Pressure Plates:; Carbon steel Include two for each sealing element

3 Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

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

32 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING

METHODS

A Service Entrance: Type THHN-THWN, single conductors in raceway

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

C Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN, single
conductors in raceway

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-
THWN,

single conductors in raceway

E Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN, single
conductors in raceway

E Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:

Type THHN-THWN, single conductors in raceway

3 3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
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B Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that
will

not damage cables or raceway.

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

E Support cables according to Division 16 Section "Electrical Supports and Seismic Restraints.”
F. Identify and color-code conductors and cables according to Division 16 Section "Electrical
Identification.”

3.4 CONNECTIONS

A Tighten electrical connectors and terminals according to manufacturer's published
torguetightening

values. If manufacturer's torque values are not indicated, use those specified in

UL 486A and UL 486B

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

1 Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install steeves during erection of slabs and walls

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

C Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches,
thickness shall be 0.052 inch.

2 For sleeve rectangle perimeter equal to, or greater than, 50 inches and 1 or more sides

equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

D Fire-Rated Assemblies: Install sleeves for penefrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall,

E. Cut sleeves to length for mounting flush with both wall surfaces.

F. Extend sleeves installed in floors 2 inches abaove finished floor level

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

H Seal space outside of sleeves with grout for penetrations of concrete and masonrylnterior
Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve and
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cable, using joint sealant appropriate for size, depth, and location of joint according to Division 7
Section "Joint Sealants "

| Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, patitions, ceilings,
and floors at cable penetrations Install sleeves and seal with firestop materials according to
Division 7 Section "Through-Penetration Firestop Systems.”

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

K Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals Size sleeves to allow for 1-inch annular clear space between pipe and sieeve for
installing mechanical sleeve seals

L. Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size sleeves
to allow for 1-inch annutar clear space between cable and sleeve for installing mechanical
sleeve seals.

3.6 SLEEVE-SEAL INSTALLATION

A Install to seal underground exterior-wall penetrations,

B. Use type and number of sealing elements recommended by manufacturer for cable material
and size Position cable in center of sleeve. Assemble mechanical sleeve seals and install in
annular space between cable and sleeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

3 7 FIRESTOPPING

A Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Division 7 Section "Through-Penetration
Firestop Systems."

3 8 FIELD QUALITY CONTROL

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

B. Perform tests and inspections and prepare test reports.

C. Tests and Inspections:

a, After installing conductors and cables and before electrical circuitry has been

energized, test

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 60 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.
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a Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each splice 11 months after date of Substantial Completion.

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

¢. 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 cbservations after remedial action.

D. Test Reports: Prepare a written report to record the following:

1. Test procedures used.

2. Test results that comply with requirements

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

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

END OF SECTION 16120
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SECTION 16130 - RACEWAYS AND BOXES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring
1 3 DEFINITIONS

A EMT: Electrical metallic tubing

B. ENT: Electrical nonmetallic tubing.

C.EPDM: Ethylene-propylene-diene terpolymer rubber.

D. FMC: Flexible metal conduit.

E. IMC: Intermediate metal conduit

F.LFMGC: Liguidtight flexible metal conduit

G. LFNC: Liquidtight flexible nenmetalfic conduit

H. NBR: Acrylonitrite-butadiene rubber

| RNC: Rigid nonmetallic conduit.

14 SUBMITTALS

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

B 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 items involved:
C 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 16 Section "Electrical Supports and Seismic Restraints
Include the following:
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1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

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|

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.

D. Source guality-control test reports.

1.5 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

2 1 METAL CONDUIT AND TUBING

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

1 AFC Cable Systems, Inc

2. Alflex Inc.

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

4. Anamet Electrical, Inc.; Anaconda Metal Hose.

5. Electri-Flex Co.

6 Manhattan/CDT/Cole-Flex.

7 0-Z Gedney; a unit of General Signal

8 Wheatland Tube Company.

C. Rigid Steel Conduit: ANSI C80.1

D Aluminum Rigid Conduit: ANSI C80 5

E IMC: ANSI C806.

F EMT: ANSI C80 3
G. FMC: Zinc-coated steel
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H. 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.

1. Cenduit Fittings for Hazardous (Classified) Locations: Comply with UL 886

2 Fittings for EMT: Die-set-screw or compression type.

I. 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 NONMETALLIC CONDUIT AND TUBING
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:
B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
. AFC Cable Systems, Inc.
. Anamet Electrical, Inc ; Anaconda Metal Hose.
. Carlon
CertainTeed Corp ; Pipe & Plastics Group.
. Electri-Flex Co
.Lamson & Sessions; Carlon Electrical Products
- Manhattan/CDT/Cole-Flex.
RACO; a Hubbell Company
. Themas & Betts Corporation.
. ENT: NEMA TC 13.
. RNC: NEMA TC 2, unless otherwise indicated
.LFNC: UL 1660
_ Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material
G Fittings for LFNC: UL 514B.
2 3 METAL WIREWAYS
A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work inciude, but are not limited to, the following:
B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1 Cooper B-Line, Inc.
2 Hofiman.
3 Square D; Schneider Electric.

TMMOOO©®O~N0 G WN -
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C. Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1 unless otherwise
indicated.
D Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters,
holddown
straps, end caps, and other fittings to match and mate with wireways as required for
complete system.
E Wireway Covers: Screw-cover type
F. Finish: Manufacturer's standard enamel finish
2 4 NONMETALLIC WIREWAYS
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:
- 1. Hoffman.
2 Lamson & Sessions; Carlon Electrical Products.
B. Description: Fiberglass polyester, extruded and fabricated to size and shape indicated, with no
holes or knockouts. Cover is gasketed with oil-resistant gasket material and fastened with
captive screws treated for corrosion resistance Connections are flanged, with stainless-steel
screws and oil-resistant gaskets.
C. Description: PVC plastic, extruded and fabricated to size and shape indicated, with snap-on
cover and mechanically coupled connections with plastic fasteners.
D. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters,
holddown
straps, end caps, and other fittings to match and mate with wireways as required for
complete system.
2.5 BOXES, ENCLOSURES, AND CABINETS
A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorparated into the Work include, but are not limited to, the following:
. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc
EGS/Appleton Electric.
. Erickson Elecirical Equipment Company
. Hoffman.
. Hubbell Incorporated; Killark Electric Manufacturing Co. Division
. O-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, Daniel Company; Woodhead Industries, Inc. Subsidiary.
B. Sheet Metal Qutlet and Device Boxes: NEMA OS 1.

OO G AWM >
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C. Cast-Metal Outlet and Device Boxes: NEMA FB 1,iferrousalioy, Type FD, with gasketed
cover.
D Small Sheet Metal Pull and Juncticn: Boxes: NEMA13S 1
E. Cast-Metal Access, Pull, and Junctinn Boxes: NEM4. FB 1,gialvanized, cast: iron ith gasketed
cover.
F Hinged-Cover Enclosures: NEMA 288, Type 1, with@ontinuuus-hingie cover with flugh lateh,
unless otherwise indicated
1 Metal Enclosures: Steel, finished inside and mut withimanufacturer's standand enamel.
G. Cabinets:
1. NEMA 25 Type 1, galvanizzd-steel-box with removaible inerior panel ané removable
front, finished inside and out witlk manufacturerts standsnd enamel
2 Hinged doeor in front cover with flush latch and concemled himge.
3 Key latch to match paneiboartis.
4 Metal barrgss to separaterwirmg of different-systems and woltage.
5 Accessoniézet where required for fresstanding equipment
PART 3 - EXECLITION
31 RACEWAY APPLIGATION
A. Outdoors:\Apply raceway prodiucts as specified below, unless otherwise indicated:
T IExposed Goaduit: Rigid stedicondut
2 Unslerground Conduit: RNC, Type EPC-40 PVC, direct buried.
3. Connectionio Vibrating Equipment {including Transformers and Hydraulic, Pneumatic,
F'tectric Solendid, or Makor-Driven Equipment). LFMC].
4. Baxes and Enclosures, Abovaground: NEMA 250, Type 3R
5. Applicationof Handheles anti Boxss for Underground Wiring:
B: Camply wih the following intioor applications, unless otherwise indicated:
1 Exposed, ot Subject to Physical Damage: EMT
2 Exposed; Bot Subject to Severe'Physical Damage: EMT Exposed and Subject to
Ssevere Physcal Damage: Rigid steel conduit
27 Concealed in Ceilings and Interior Walls and Partitions: EMT
37, Connectitr to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Etlectric Suhoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
iocations.
¢4 Damp oriVet Locations: Rigid steel conduit
!5 Boxes aid Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 3R in damp or
wet locatios.
C. Minimun Raceway Size 3M-inch trade size.
D. Race@ny Fittings: Compatible with raceways and suitable for use and location
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1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.

E Install nonferrous conduit or tubing for circuits operating above 60 Hz Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
F. Do not install aluminum conduits in contact with concrete.

3 2 INSTALLATION

A. 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.

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

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 16 Section "Electrical Supports and Seismic
Restraints "

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
F_Install no more than the equivalent of three 90-degree bends in any conduit run except for
communicaticns conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated

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

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

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

K Install raceway sealing fittings at suitable, approved, and accessible locations 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

L. Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is located
where environmental temperature change may exceed 30 deg F, and that has straight-run
length that exceeds 25 feet.
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1. Install expansion-joint fittings for each of the following locations, and provide type and
quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature

change

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.

c. Indoor Spaces: Connected with the OQutdoors without Physical Separation: 125

deg F temperature change.

d Attics: 135 deg F temperature change

2. Install fitting(s) that provide expansicn and contraction for at least 0.00041 inch per foot
of length of straight run per deg F of temperature change.

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

M. Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for equipment
subject to vibration, noise transmission, or movement and for fransformers and motors,

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

2 Use LFMC or LFNC in damp or wet locations not subject to severe physical damage

N Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall

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

P. Set nonmetallic floor boxes level Trim after installation to fit flush with finished floor surface
3 3 INSTALLATION OF UNDERGROUND CONDUIT

A Direct-Buried Conduit:

1. Excavate french bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified for pipe less than 6 inches in nominal diameter.

2 Install backfill as specified in Division 2 Section "Earthwork "

3 After installing conduit, backfill and compact Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and compiete backiilling
with normal compaction as specified in Division 2 Section "Earthwork "

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through the floor, unless otherwise indicated. Encase elbows for stub-up ducts
throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through the fioor.

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

encase coupling with 3 inches of concrete

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel

conduit horizontally a minimum of 80 inches from edge of equipment pad or

foundation Install insulated grounding bushings on terminations at equipment

51



Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

RACEWAYS AND BOXES 16130 -8

6. Warning Planks: Bury warning planks approximately 12 inches above direct-buried
conduits, placing them 24 inches o.c Align planks along the width and along the

centerline of conduit.

34 FIRESTOPPING

A Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 7 Section "Through-Penetration Firestop Systems "

3 5 PROTECTION

A 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.

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

END OF SECTION 16130
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SECTION 16139 - CABLE TRAYS

PART 1 - GENERAL

1.1 RELATED DOCUMENTIS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section

12 SUMMARY

A. This Section includes aluminum cable trays and accessories.

13 SUBMITTALS

A Product Data: Include data indicating dimensions and finishes for each type of cable tray
indicated.

B. Shop Drawings: For each type of cable fray.

1. Show fabrication and installation details of cable tray, including plans, elevations, and
sections of components and attachments to other construction elements. Designate
components and accessories, including clamps, brackets, hanget rods, splice-plate
connectors, expansion-joint assemblies, straight lengths, and fittings.

2. Seismic-Restiaint Details: Signed and sealed by a qualified professional engineer,
licensed in the state where Project is located, who is responsible for their preparation.

a. Design Calculations: Calculate requirements for selecting seismic restraints.

b. Detail fabrication, including anchorages and attachments to structure and to

supported cable trays.

C. Coordination Drawings: Floor plans and sections, drawn to scale Include scaled cable tray

layout and relationships between components and adjacent structural, electrical, and mechanical

elements Show the following:

1 Vertical and horizontal offsets and transitions.

2 Clearances for access above and to side of cable trays.

3 Vertical elevation of cable trays above the floor or bottom of ceiling structure

D. Field quality-control reports.

E. Operation and Maintenance Data: For cable trays to include in emetgency, operation, and
maintenance manuals.
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1.4 QUALITY ASSURANCE

A Source Limitations: Obtain cable tray components through one source from a single
manufacturer.

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

C. Comply with NFPA 70

1 5 DELIVERY, STORAGE, AND HANDLING

A. Aluminum cable tray may be stored outside without cover, but shall be loosely stacked,
elevated off the ground, and ventilated to prevent staining during storage.

B. Store indoors to prevent water or other foreign materials from staining or adhering to cable
tray

Unpack and dry wet matetials before storage.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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::
. Chalfant Manufacturing Company.

. Cooper B-Line, Inc.

. Cope, T. 1, Inc ; a subsidiary of Allied Tube & Conduit.

. GS Metals Corp ; GLOBETRAY Products

. MONO-8YSTEMS, Inc.

. MPHusky .

. PW Industties.

8. <Insert manufacturer's name >

2.2 MATERIALS AND FINISHES

A Cable Trays, Fittings, and Accessoties: Aluminum, complying with NEMA VE 1, Aluminum
Association's Alloy 6063-16 for rails, rungs, and cable trays, and Alloy 5052-H32 or

Alloy 6061-16 for fabricated parts; with chromium-zine, ASTM F 1136 splice-plate fasteners,
bolts, and screws

B Sizes and Configurations: Refer to the Cable Tray Schedule on Drawings for specific
requirements for types, materials, sizes, and configurations.

1. Center-hanger suppotts may be used only when specifically indicated

1A s W R
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2.3 CABLE TRAY ACCESSORIES

A. Fittings: Tees, crosses, risers, elbows, and other fittings as indicated, of same materials and
finishes as cable tray.

B Cable tray supports and connectors, including bonding jumpers, as recommended by cable tray
manufacturer.

2 4 WARNING SIGNS

A Lettering: 1-1/2~inch- (40-mm-) high, black letters on yellow background with legend
"WARNING! NOT TO BE USED AS WALKWAY, LADDER, OR SUPPORI FOR
LADDERS OR PERSONNEL."

B Materials and fastening are specified in Division 16 Section "Electrical Identification "

2 5 SOURCE QUALITY CONTROL

A Perform design and production tests according to NEMA FG 1

PART 3 - EXECUTION

3.1 CABLE TRAY INSTALLATION

A. Comply with recommendations in NEMA VE 2. Install as a complete system, including all
necessary fasteners, hold-down clips, splice-plate support systems, bartier strips, hinged
hotizontal and vertical splice plates, elbows, reducers, tees, and crosses.

B. Remove burrs and shaip edges from cable trays.

C. Fasten cable tray supports to building structure and install seismic restraints.

1. Design each fastener and support to carry load indicated by seismic requirements

2. Place supports so that spans do not exceed maximum spans on schedules.

3. Construct supports from channel members, threaded rods, and other appurtenances
furnished by cable tray manufacturer Arrange supports in trapeze or wall-bracket form

as required by application.

4 Support bus assembly to prevent twisting from eccentric loading.

5 Manufacture center-hung support, designed for 60 percent versus 40 petcent eccentric
loading condition, with a safety factor of 3.

6. Locate and install supports according to NEMA FG 1

7 Retain paragraph below if cable tray connects to equipment.

D Make connections to equipment with flanged fittings fastened to cable tray and to equipment.
Support cable tray independent of fittings. Do not carry weight of cable tray on equipment
enclosure.
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E. Install expansion connectors where cable tray crosses building expansion joint and in cable
tray

runs that exceed dimensions recommended in NEMA FG 1 Space connectors and set gaps
according to applicable standard.

F. Make changes in direction and elevation using standard fittings.

G. Make cable tray connections using standard fittings

H Seal penetrations through fire and smoke barriers according to Division 7 Section "Through-
Penetration Firestop Systems.”

1. Sleeves for Future Cables: Install capped sleeves for future cables through firestop-sealed cable
tray penetrations of fire and smoke barriers.

J. Workspace: Install cable trays with enough space to permit access for installing cables.

K. Install barriers to separate cables of different systems, such as power, communications, and
data

processing; or of different insulation levels, such as 600, 5000, and 15 000 V.

L. After installation of cable trays is completed, install warning signs in visible locations on ot
near cable trays

3.2 CABLE INSTALLATION

A. Install cables only when cable tray installation has been completed and inspected.

B Fasten cables on horizontal runs with cable clamps ot cable ties as recommended by
NEMA VE 2 Tighten clamps only enough to secure the cable, without indenting the cable
jacket. Install cable ties with a tool that includes an automatic pressure-limiting device,

C . On vertical runs, fasten cables to tray every 18 inches (457 mm). Install intermediate suppoits
when cable weight exceeds the load-carrying capacity of the tray rungs

D. In existing construction, remove inactive or dead cables from cable tray

E. Install covers after installation of cable is completed.

3.3 CONNECTIONS

A. Ground cable trays according to manufacturer's written instructions.

B Install an insulated equipment grounding conductor with cable tray, in addition to those
required

by NFPA 70

3 4 FIELD QUALITY CONTROL

A. After installing cable trays and after electrical circuitry has been energized, survey for
compliance with requirements. Perform the following field quality-control survey:
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1 Visually inspect cable insulation for damage. Correct sharp corners, protuberances in
cable tiay, vibration, and thermal expansion and contraction conditions, which may cause
or have caused damage

2 Verify that the number, size, and voltage of cables in cable tray do not exceed that
permitted by NFPA 70. Verify that communication or data-processing circuits are
separated from power circuits by bartriets.

3 Verify that there is no intrusion of such items as pipe, hangers, or other equipment that
could damage cables

4. Remove deposits of dust, industrial process materials, trash of any description, and any
blockage of tray ventilation.

5 Visually inspect each cable tray joint and each ground connection for mechanical
continuity. Check bolted connections between sections for corrosion. Clean and retorque
in suspect areas

6. Check for missing or damaged bolts, bolt heads, or nuts. When found, replace with
specified hardware.

7 Perform visual and mechanical checks for adequacy of cable tray grounding; verify that
all takeoff raceways are bonded to cable tray.

B. Report results in writing.

3 5 PROTECTION

A Profect installed cable trays.

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

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

3 Install temporary protection for cables in open trays to protect exposed cables from
falling objects or debris during construction Temporary protection for cables and cable
tray can be constructed of wood o1 metal matetials until the risk of damage is over.

END OF SECTION 16139
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SECTION 16231 - PACKAGED ENGINE GENERATOR

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Confract, including Generat and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section

1.2 SUMMARY

A This Section includes packaged engine-generatar sels consistingaf new and current
equipment for emergency power supply withithe follewing features:

1. Diese! engine driven electric plant toiprovide emenrgency gilectric pawer.

2. Unit-mounted cooling system

3. Unit-mounted stop-start coniro! and monitaring

4. Performance requirements for sensitive loads.

5. Qutdoor sound attenuated housing

6. Mounted accessories as specified.

7. Remote amnunciator,

8 Fuel base tank.

B Furnish and install @ sownd sfemuateli wesither-proof housed, emergency elettrical
generating

systmm each rated for cumnidmumus servicerrefer to plams for kw and kvareating, power factor shall
be ¢ 8 Voltaye strexdl be 20BN wolts, 3-phase, 4-wite at 60 hertz.

C. Refated Secfane imclhdlzitte fillpwing:

1. Didfision 16 Seattizs: " TrersEnr Bwdlches"or transferswitches including sensorsand relays to
initigte automatisattading end-stipping signalg for enyine-genarator seiis.

1 3DEFINITEONS

A. Queerational Baandvitdin: Tiestizid! variation from the iowestio highest walue of @ parameter pvar
the tmge of commlitims:irdlzstal], expressadl as a pereentage of the nominal vale of the
pararrester.

1 A RIEBMITTALS

A. Pogrduct Dsta: For sach type of packaged engine generator indicatdl. Includerated capaciies,
opesting charactenstics, and fumished specialties and accessories I addition, imclude the
followiig:

1. Theimal tamage curve for generator

2. Tmms-currznt characteristic curves for generator protective device
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B Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each field
connection.

1 Dimensioned outline plan and elevation drawings of engine-generator set and other
components specified.

2. Vibration Isolation Base Details: Signed and sealed by a qualified professional engineer.
Detail fabrication, including anchorages and attachments to structure and to supported
equipment Include base weights

3 Wiring Diagrams: Power, signal, and control wiring.

C. Manufacturer Seismic Qualification Certification: Submit certification that fuel base tank,
engine-generator set, batteries, battery racks, accessories, and components will withstand
seismic forces defined in Division 16 Section "Electrical Supports and Seismic Restraints
Include the following:

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

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

will be fully operational after the seismic event”

2. Dimensioned Qutline 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.

D. Source quality-control test reports.

1. Certified summary of prototype-unit test report.

2. Certified Summary of Performance Tests: Certify compliance with specified reguirement
to meet performance criteria for sensitive loads.

3. Report of factory test on units to be shipped for this Project, showing evidence of
compliance with specified requirements '

4 Report of sound generation.

5. Report of exhaust emissions showing compliance with applicable regulations.

6. Certified Torsional Vibration Compatibility: Comply with NFPA 110.

E. Field quality-control test reports

F. Operation and Maintenance Data: For packaged engine generators to include in emergency,
operation, and maintenance manuals In addition to items specified in Division 1 Section
"Operation and Maintenance Data," include the following:

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

G. Warranty: Special warranty specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved
for installation of units required for this Project
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1. Maintenance Proximity: Not more than four hours' normal travel time from Installer's

place of business to Project site.

2. Engineering Responsibility: Preparation of data for vibration isolators and seismic

restraints of engine skid mounts, including Shop Drawings, based on testing and

engineering analysis of manufacturer's standard units in assemblies similar to those

indicated for this Project.

B. Manufacturer Qualifications: A qualified manufacturer. Maintain, within 200 miles from Project
site, a service center capable of providing training, parts, and emergency maintenance repairs.
C. Testing Agency Qualifications: An independent agency, with the experience 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), and that is acceptable to
authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational

Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3

D. Source Limitations: Obtain packaged generator sets and auxiliary components through one
source from a single manufacturer.

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

F Comply with ASME B15.1

G Comply with NFPA 37,

H Comply with NFPA 70

I. Comply with NFPA 99

J. Comply with NFPA 110 requirements for emergency power supply system.

K Comply with UL 2200

L Engine Exhaust Emissions: Comply with applicable state and local government requirements.
1.6 PROJECT CONDITIONS

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

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service.

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

B. Environmental Conditions: Engine-generator syster shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:
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1. Ambient Temperature: 5 to 40 deg C

2. Relative Hurnidity: 0 to 95 percent

3. Aliitude: Sea level to 1000 feet.

1 7 COORDINATION

A Coordinate size and location of concrete bases for package engine generators

B Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified in Division 3

€ Coordinate size and focation of roof curbs, equipment supports.

1 8 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of packaged engine generators and associated auxiliary components that
fail in materials or workmanship within specified warranty period

1 9 MAINTENANCE SERVICE

A Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months' full
maintenance by skilled employees of manufacturer's designated service organization. Include
quarterly exercising to check for proper starting, load transfer, and running under load. Include
routine preventive maintenance as recommended by manufacturer and adjusting as required for
proper operation Provide parts and supplies same as those used in the manufacture and
installation of original equipment

1.10 EXTRA MATERIALS

A. Eurnish extra materials described below that match products instalied and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Fuses: One for every 10 of each type and rating, but no less than one of each.

2 Indicator Lamps: Two for every six of each type used, but no fewer than two of each.

3 Filters: One set each of lubricating oil, fuel, and combustion-air filters.

PART 2 - PRODUCTS

2 1 MANUFACTURERS

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:

1 Caterpiltar; Engine Div.

2. Generac Power Systems, Inc.

3 Kohler Co.; Generator Division.

4 Onan/Cummins Power Generation; Industrial Business Group.

61




Generator Specifications For:
Veterans Memorial Auditorium

82 Park Street

Providence, Rhode Island
February 21, 2011

PACKAGED ENGINE GENERATOR 16231-3

5. Superior Power Equipment.

2.2 ENGINE-GENERATOR SET

A Factory-assembled and -tested, engine-generator set.

B. Mounting Frame: Maintain alignment of mounted components without depending on concrete

foundation; and have lifting attachments

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

C. Capacities and Characteristics:

1. Power Output Ratings: Nominal ratings as indicated.

2 OQutput Connections: Three-phase, four wire.

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

D. Generator-Set Performance:

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no
load to full load.

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent stepload
increase or decrease Voltage shall recover and remain within the steady-state

operating band within three seconds

3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no
load to full load.

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

5 Transient Frequency Performance: Less than 5 percent variation for 50 percent stepload
increase or decrease. Frequency shall recover and remain within the steady-state
operating band within five seconds.

6. Output Waveform: At no load, harmonic content measured line to line or line to neutral
shall not exceed 5 percent total and 3 percent for single harmonics Telephone influence
factor, determined according to NEMA MG 1, shall not exceed 50 percent

7. Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 250 percent of rated full-load current for not
less than 10 seconds and then clear the fault automatically, without damage to generator
system components.

8. Start Time: Comply with NFPA 110, Type 10, system requirements.

2 3 ENGINE

1. Fuel: Fuel oit, Grade DF-2

B Rated Engine Speed: 1800 rpm.
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C. Maximum Piston Speed for Four-Cycle Engines: 2250 fpm

D. Lubrication System: The following items are mounted on engine or skid:

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

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

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

E Engine Fuel System:

1. Main Fuel Pump: Mounted on engine Pump ensures adeguate primary fuel flow under
starting and load conditions

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

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

G Governor: Adjustable isochronous, with speed sensing

H. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-
generatorset

mounting frame and integral engine-driven coolant pump.

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

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

3. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum
closed-loop coolant system pressure for engine used. Equip with gage glass and

petcock

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

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

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

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and

equipment connections

| Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and selected
with exhaust piping system to not exceed engine manufacturer's engine backpressure
requirements.

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

2. Sound level measured at a distance of 10 feet from exhaust discharge after installation is
complete shall be 85 dBA or less.

PACKAGED ENGINE GENERATOR 16231-7
J Air-Intake Filter Heavy-duty, engine-mounted air cleaner with replaceable dry-filter element and
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K. Starting System: 12-V electric, with negative ground.

1. Components: Sized so they will not be damaged during a full engine-cranking cycle with
ambient temperature at maximum specified in Part 1 "Project Conditions” Article.

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

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

4. Battery: Adequate capacity within ambient temperature range specified in Part 1 "Project
Conditions" Article to provide specified cranking cycle at least twice without recharging.

5. Battery Cable: Size as recommended by engine manufacturer for cable length indicated.
Include required interconnecting conductors and connection accessories

6 Battery Compartment: Factory fabricated of metal with acid-resistant finish and thermal
insulation Thermostatically controlled heater shall be arranged to maintain battery above
10 deg C regardless of external ambient temperature within range specified in Part 1
"Project Conditions" Article. Include accessories required to support and fasten batteries
in place.

7. Battery Charger: Current-limiting, automatic-equalizing and float-charging type Unit
shall comply with UL 1236 and include the following features:

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

and shall continue fo operate in that mode until battery is discharged again

b Automatic Temperature Compensation: Adjust float and equalize voltages for
variations in ambient temperature from minus 40 deg C to plus 60 deg C to prevent
overcharging at high temperatures and undercharging at low temperatures

c. Automatic Voltage Regulation: Maintain constant output voltage regardless of

input voltage variations up to plus or minus 10 percent.

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

rates

e. Safety Functions: Sense abnormally low battery voltage and close contacts

providing low battery voltage indication on control and monitoring panel. Sense

high battery voltage and loss of ac input or dc output of battery charger. Either

condition shall close contacts that provide a battery-charger malfunction indication

at system control and monitoring panel.

f Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet

2 4 FUEL OIL STORAGE

A Comply with NFPA 30.

B Base-Mounted Fuel Oil Tank: Factory installed and piped, complying with UL 142 fuel oil tank
Features include the following:

1. Tank level indicator.

2. Capacity: Fuel for eight hours' continuous operation at 100 percent rated power output.
3 Vandal-resistant fill cap.

4 Containment Provisions: Comply with requirements of authorities having jurisdiction.
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2.5 CONTROL AND MONITORING
A Automatic Starting System Sequence of Operation: When mode-selector switch on the control
and monitoring panel is in the automatic position, remote-control contacts in one or more
separate automatic transfer switches initiate starting and stopping of generator set When
mode-selector switch is switched to the on position, generator set starts The off position of
same switch initiates generator-set shutdown. When generator set is running, specified system
or equipment failures or derangements automatically shut down generator set and initiate
alarms. Operation of a remote emergency-stop switch also shuts down generator set.

B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator
control panel to the on position starts generator set. The off position of same switch initiates
generator-set shutdown. When generator set is running, specified system or equipment failures
or derangements automatically shut down generator set and initiate alarms. Operation ofa
remote emergency-stop switch alse shuts down generator set.

C. Configuration: Operating and safety indications, protective devices, basic system controls, and
engine gages shall be grouped in a common control and monitoring panel mounted on the
generator set. Mounting method shall isolate the control panel from generator-set vibration

D Configuration: Operating and safety indications, protective devices, basic system controls, and
engine gages shall be grouped in a common wall-mounted control and monitoring panel.

E. Configuration: Operating and safety indications, protective devices, basic system controls,
engine gages, instrument transformers, generator disconnect switch or circuit breaker, and
other indicated components shall be grouped in a combination control and power panel.
Control and monitoring section of panel shall be isolated from power sections by steel barriers
Panel features shall include the following:

1, Wall-Mounting Cabinet Construction: Rigid, self-supporting steel unit complying with

NEMA ICS 6. Power bus shall be copper Bus, bus supports, control wiring, and
temperature rise shall comply with UL 891,
2 Current and Potential Transformers: Instrument accuracy class.

F. Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 2 system,
and the following:

AC voltmeter
. AC ammeter.

AC frequency meter.
. DC voltmeter (alternator baitery charging)
. Engine-coolant temperature gage
. Engine lubricating-oil pressure gage.
. Running-time meter
. Ammeter-voltmeter, phase-selector switch(es)
. Generator-voltage adjusting rheostat.

10 Fuel tank derangement alarm.

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

12. Generator overload.
G. Indicating and Protective Devices and Controls:
1 ACG voltmeter
2. AC ammeter.

COW~NNOohwWh—

65



Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

PACKAGED ENGINE GENERATOR 16231 -9

3 AC frequency meter

4 DC voltmeter (alternator battery charging)

5 Engine-coolant temperature gage.

6 Engine lubricating-oil pressure gage

7 Running-time meter

8. Ammeter-voltmeter, phase-selector switch{es)

9. Generator-voltage adjusting rheostat

10. Start-stop switch.

11. Overspeed shutdown device.

12. Coolant high-temperature shutdown device.

13 Coolant low-level shutdown device

14 Qil low-pressure shutdown device.

15 Fuel tank derangement alarm

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

17 Generator overload.

H Remote Alarm Annunciator: Comply with NFPA 99 An LED labeled with proper alarm
conditions shall identify each alarm event and a common audible signal shall sound for each
alarm condition. Silencing switch in face of panel shall silence signal without altering visual
indication Connect so that after an alarm is silenced, clearing of iniiating condition will
reactivate alarm until silencing switch is reset. Cabinet and faceplate are surface- or
flushmounting

type to suit mounting conditions indicated

2 6 GENERATOR OVERCURRENT AND FAULT PROTECTION

A. Generator Circuit Breaker: Molded-case, electronic-trip type; 100 percent rated; complying with

UL 489

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

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

3 Shunt Trip: Connected to trip breaker when generator set is shut down by other
protective devices

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

2.7 GENERATOR, EXCITER, AND VOLTAGE REGULATOR

A. Comply with NEMA MG 1.

B Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated
integrally with generator rotor.

C Electrical Insulation: Class H or Class F.

D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other
voltages if required

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

F . Enclosure: Dripproof
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G. Instrument Transformers: Mounted within generator enclosure

H. Voltage Regulator: Solid-state type, separate from exciter, providing performance as specified.
1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 percent
adjustment of output-voltage operating band.

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

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

2.8 OUTDOOR GENERATOR-SET ENCLOSURE

A. Description: Vandal-resistant, weatherproof steel housing, wind resistant up to 100 mph.
Multiple panels shall be lockable and provide adequate access to components requiring
maintenance Panels shall be removable by one person without tocls Instruments and control
shall be mounted within enclosure

B. Description: Prefabricated or pre-engineered walk-in enclosure with the following features:
1. Construction: Galvanized-steel, metal-clad, integral structural-steel-framed building

erected on concrete foundation

2. Structural Design and Anchorage: Comply with ASCE 7 for wind loads.

3, Space Heater: Thermostatically controlled and sized to prevent condensation.

4. Louvers: Equipped with bird screen and filter arranged te permit air circulation when

engine is not running while excluding exterior dust, birds, and rodents.

5 Hinged Doors: With padlocking provisions

6 Ventilation: Louvers equipped with bird screen and filter arranged to permit air circulation
while excluding exterior dust, birds, and rodents

7 Thermal Insulation: Manufacturer's standard materials and thickness selected in
coordination with space heater to maintain winter interior temperature within operating

limits required by engine-generator-set components

8. Muffler Location: External to enclosure.

C. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system components
within required limits when unit operates at 110 percent of rated load for 2 hours with ambient
temperature at top of range specified in system service conditions.

1. Louvers: Fixed-engine, cooling-air inlet and discharge Storm-proof and drainable

louvers prevent entry of rain and snow

2 Automatic Dampers: At engine cooling-air inlet and discharge. Dampers shall be closed

to reduce enclosure heat loss in cold weather when unit is not operating.

D interior Lights with Switch: Factory-wired, vaporproof-type fixtures within housing; arranged to
illuminate controls and accessible interior Arrange for external electrical connection,

1 AC lighting system and connection point for operation when remote source is available

2. DC lighting system for operation when remote source and generator are both

unavailable.

E. Convenience Qutlets: Factory wired, GFCI. Arrange for external electrical connection
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2.9 VIBRATION ISOLATION DEVICES

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

1. Material: Standard neoprene

2 Durometer values range from 30 to 70 and are measures of hardness or, indirectly,
deflection. Lower durometer values indicate softer material with more deflection.

3. Durometer Rating: 30

4. Number of Layers: One

2 10 FINISHES

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

2 11 SOURCE QUALITY CONTROL

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

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

B Project-Specific Equipment Tests: Before shipment, factory test engine-generator set and
other

system components and accessories manufactured specifically for this Project Perform tests at
rated load and power factor Include the following tests:

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

2 Full load run

3. Maximum power.

4. Voltage regulation.

5. Transient and steady-state governing.

6. Single-step load pickup

7. Safety shutdown

8. Provide 14 days' advance notice of tests and opportunity for observation of tests by
Owner's representative.

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

PART 3 - EXECUTION

3.1 EXAMINATION

A Examine areas, equipment bases, and conditions, with Installer present, for compliance with
requirements for installation and other conditions affecting packaged engine-generator
performance
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B Examine roughing-in of piping systems and electrical connections. Verify actual locations of
connections before packaged engine-generator installation

C. Proceed with installation only after unsatisfactory conditions have been corrected

3.2 INSTALLATICN

A Comply with packaged engine-generator manufacturers' written installation and alignment
instructions and with NFPA 110,

B. Install packaged engine generator to provide access, without removing connections or
accessories, for pericdic mainfenance.

C. Install packaged engine generator with elastomeric isolator pads having a minimum deflection
of 1 inch on 4-inch-high concrete base. Secure sets to anchor bolts installed in concrete bases.
Concrete base construction is specified in Division 16 Section "Electrical Supports and Seismic
Restraints.”

D. Install Schedule 40, black steel piping with welded joints and connect to engine muffler. Install
thimble at wall. Piping shall be same diameter as muffler outlet Flexible connectors and steel
piping materials and installation

E. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not
specified to be factory mounted.

3 3 CONNECTIONS

A Piping installation requirements are specified in Division 15 Sections. Drawings indicate
general arrangement of piping and specialties

B Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine
generator to allow service and maintenance

C Coordinate first paragraph below with Division 15 Section "Hydronic Piping "

D. Connect engine exhaust pipe to engine with flexible connector

E Ground equipment according to Division 16 Section "Grounding and Bonding "

F. Connect wiring according to Division 16 Section "Conductors and Cables "

3 4 IDENTIFICATION

A ldentify system components according to Division 15 Section "Mechanical ldentification” and
Division 16 Section "Electrical Identification ™
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3 5 FIELD QUALITY CONTROL

A Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections
Report results in writing.

B. Perform tests and inspections and prepare test reports.

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

to assist in testing.

C. Tests and Inspections:

1. Perform tests recommended by manufacturer and each electrical test and visual and
mechanical inspection for "AC Generators and for Emergency Systems"” specified in

NETA Acceptance Testing Specification Certify compliance with test parameters

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

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

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

gravity under both conditions.

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

capacity load test for the battery.

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

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

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

5. System Integrity Tests: Methodically verify proper installation, connection, and integrity

of each element of engine-generator system before and during system operation Check

for air, exhaust, and fluid leaks

6. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40-inch
wg. Connect to exhaust line close to engine exhaust manifold. Verify that back pressure

at full-rated toad is within manufacturer's written allowable limits for the engine.

7 Exhaust Emissions Test: Comply with applicable government test criteria.

8 Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to measure
voltage and frequency transients for 50 and 100 percent step-load increases and
decreases, and verify that performance is as specified.

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

limits.

10. Noise Level Tests: Measure A-weighted level of noise emanating from generator-set
installation, including engine exhaust and cooling-air intake and discharge, at four

locations >, and compare measured levels with required values

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

E. Test instruments shall have been calibrated within the last 12 months, traceable to standards
of

NIST, and adequate for making positive observation of test results. Make calibration records
available for examination on request
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F. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no

leaks exist

G. Operational Test: After electrical circuitry has been energized, start units to confirm proper

motor rotation and unit operation.

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

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

J Retest: Correct deficiencies identified by tests and observations and retest until specified
requirements are met

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

L Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each power wiring termination and each bus
connection. Remove all access panels so terminations and connections are accessible to
portable scanner,

1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 11 months
after date of Substantial Completion

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

3. Record of Infrared Scanning: Prepare a certified report that identifies terminations and
connections checked and that describes scanning results. Include notation of

deficiencies detected, remedial action taken, and observations after remedial action.

36 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain packaged engine generators. Refer to Division 1 Section
"Demonstration and Training "
END OF SECTION 16231
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SECTION 16410 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1 1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Divisian 1 Specification Secticns, apply to this Section.

12 SUMMARY

A This Section includes the following individually mounted, enclosed switches and circuit
breakers:

1. Molded-case circuit breakers

2. Molded-case switches

3. Enclosures.

1 3 DEFINITIONS

A GD: General duty

B GFCI: Ground-fault circuit interrupter

C. HD: Heavy duty

D RMS: Root mean square.

E. SPDT: Single pole, double throw

14 SUBMITTALS

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

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

2. Current and voltage ratings

3. Short-circuit current rating.

4. UL listing for series rating of installed devices.

5. Features, characteristics, ratings, and factory settings of individual overcurrent protective
devices and auxiliary componentis.

B. Manufacturer Seismic Qualification Certification: Submit certification that enclosed switches
and circuit breakers, accessories, and components will withstand seismic forces defined in
Division 16 Section "Electrical Supports and Seismic Restraints " Include the following:

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

BREAKERS 16410 -2

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

2. Dimensioned Qutline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

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

C. Field quality-control test reports including the foliowing:

1. Test procedures used.

2. Test resuits that comply with requirements.

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

D Manufacturer's field service report.
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E. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 1
Section "Closeout Procedures” include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.

2 Time-current curves, including selectable ranges for each type of circuit breaker.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterMatiang| Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by Ustiain

29 CFR 1910 7, and that is acceptable to authorities having jurisdiction.

1 Testing Agency's Field Supervisor: Person currently ceitified by the InterNational

Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

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

C Comply with NFPA 70.

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

16 PROJECT CONDITIONS

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

1 Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.

2. Altitude: Not exceeding 6600 feet
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17 COORDINATION

A Coordinate layout and installation of switches, circuit breakers, and components with other
construction, including conduit, piping, equipment, and adjacent surfaces Maintain required
workspace clearances and required clearances for equipment access doors and panels
PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2 2 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

A Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.

2. General Electric Co ; Electrical Distribution & Control Division

3. Siemens Energy & Automation, Inc.

4 Square D/Group Schneider.

B Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available fault
currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip

setting for circuit-breaker frame sizes 250 A and larger

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with frontmounted,
field-adjustable trip setting

3. Electronic Trip-Unit Circuit Breakers: RMS sensing; field-replaceable rating plug; with the
following field-adjustable settings:

a. Instantaneous trip.

b Long- and short-time pickup levels.

¢. Long- and short-time time adjustments

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

4 Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller and let-through ratings
less than NEMA FU 1, RK-5

5 Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiterstyle
fuse listed for use with circuit breaker and trip activation on fuse opening or on

opening of fuse compartment door.

6. GFCI Circuit Breakers: Single- and two-pole configurations with [5] [30]-mA trip
sensitivity.

C . Molded-Case Circuit-Breaker Features and Accessories:
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1. Standard frame sizes, trip ratings, and number of poles.

2 Lugs: Mechanical style with compression lug kits suitable for number, size, frip ratings,
and conductor material.

3. Application Listing: Type SWD for switching fluorescent lighting loads; Type HACR for
heating, air-conditioning, and refrigerating equipment

4. Ground-Fault Protection: Integrally mounted relay and frip unit with adjustable pickup

and time-delay settings, push-to-test feature, and ground-fault indicator

5 Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage time delay

8

D Molded-Case Switches: Molded-case circuit breaker with fixed, high-set instantaneous trip
only,

and short-circuit withstand rating equal to equivalent breaker frame size interrupting rating.

E Molded-Case Switch Accessories:

1 Lugs: Mechanicat style with compression lug kits suitable for number, size, trip ratings,
and material of conductors.

2 Application Listing: Type HACR for heating, air-conditioning, and refrigerating

equipment.

2 3ENCLOSURES

A NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.

1. Qutdoor Locations: NEMA 250, Type 3R

2 Exterior corrosive area: NEMA 250, Type 4X, stainless steel.

3 QOther Wet or Damp Indoor Locations: NEMA 250, Type 4.

4 Hazardous Areas Indicated on Drawings: NEMA 250, Type 7C.

PART 3 - EXECUTION

3 1 EXAMINATION

A Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with instaliation tolerances and other conditions affecting performance.

B Proceed with installation only after unsatisfactory conditions have been corrected.

32 CONCRETE BASES

A Coordinate size and location of concrete bases Verify structural requirements with structural
engineer.

B. Concrete base is specified in Division 16 Section "Electrical Supports and Seismic Restraints,
and concrete materials and installation requirements are specified in Division 3.

3 3 INSTALLATION

A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2 1 for installation
of enclosed switches and circuit breakers
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B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height,
unless

otherwise indicated. Anchor floor-mounting switches te concrete base.

C Comply with mounting and ancharing requirements specified in Division 16 Section "Electrical
Supports and Seismic Restraints.”

D. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and compenents

3 4 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 16 Section "Electrical Identification "

B. Enclosure Nameplates: Label each enclosure with engraved metal or laminated-plastic
nameplate as specified in Division 16 Section "Electrical ldentification "

3 5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment instaliation, including
connections, and to assist in field testing. Report results in writing.

B. Prepare for acceptance testing as follows:

1. Inspect mechanical and electrical connections.

2. Yerify switch and relay type and labeling verification

3 Verify rating of installed fuses.

4. Inspect proper installation of type, size, quantity, and arrangement of mounting or
anchorage devices complying with manufacturer's certification.

C. Perform the following field tests and inspections and prepare test reports:

1. Test mounting and anchorage devices according to requirements in Division 16 Section
"Electrical Supports and Seismic Restraints "

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7 5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters.

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

4, Infrared Scanning:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days

after Final Acceptance, perform an infrared scan of each enclosed switch and

circuit breaker Open or remove doors or panels so connections are accessible to

portable scanner

b Follow-Up Infrared Scanning: Perform an additional follow-up infrared scan of

each unit 11 months after date of Substantial Completion

¢. Instruments, Equipment and Reports:

1) Use an infrared scanning device designed to measure temperature or to

detect significant deviations from normal values. Provide calibration record

for device
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2) Prepare a certified report that identifies enclosed switches and circuit
breakers included and describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

3.6 ADJUSTING

A Set field-adjustable switches and circuit-breaker trip ranges.

3.7 CLEANING

A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air
to assist in cleaning

B. Inspect exposed surfaces and repair damaged finishes.

END OF SECTION 18410
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SECTION 16415 - TRANSFER SWITCHES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section

12 SUMMARY

A This Section includes transfer switches rated 600 V and less, including the following:

1. Automatic transfer switches .

2. Remote annunciation

3.

1.3 SUBMITTALS

A, Product Data: For each type of product indicated. Include rated capacities, weights, operating
characteristics, furnished specialties, and accessoties.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum
clearances, conductor entry provisions, gutter space, installed features and devices, and material
lists for each switch specified.

1. Single-Line Diagram: Show connections between transfer switch, bypass/isolation
switch, power sources, and load; and show interlocking provisions for each combined
transfer switch and bypass/isolation switch.

C. Manufacturer Seismic Qualification Certification: Submit certification that transfer switches
accessories, and components will withstand seismic forces defined in Division 16 Section
"Electrical Supports and Seismic Restraints " Include the following:

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

a. The term "withstand" means "the unit will remain in place without separation of

any parts from the device when subjected to the seismic forces specified and the

unit will be fully operational 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

D. Qualification Data: For manufacturer.
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E. Field quality-control test reports.

F. Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals. In addition to items specified in Division 1 Section "Operation and
Maintenance Data,” include the following:

1. Features and operating sequences, both automatic and manual.

2. List of all factory settings of relays; provide relay-setting and calibration instructions,
including software, where applicable

1 4 QUALITY ASSURANCE

A Manufacturer Qualifications: Maintain a service center capable of providing training, parts,
and

emergency maintenance repairs within a response period of less than eight hours from time of
notification.

B 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 InterNational

Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

C. Source Limitations: Obtain automatic transfer switches and remote annunciator through
one source from a single manufacturer.

D. 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

E. Comply with NEMA ICS 1.

F. Comply with NFPA. 70.

G. Comply with NFPA 99.

H. Comply with NFPA 110.

1. Comply with UL 1008 unless requirements of these Specifications are stricter.

1.5 PROJECT CONDITIONS

A Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary electrical service:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service.

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

permission

1.6 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts inte bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide preducts by one of the
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following:

1. Contactor Transfer Switches:

a. AC Data Systems, Inc

b. Caterpillar; Engine Div

¢. Emerson; ASCO Power Technologies, LP.

d. Generac Power Systems, Inc

e. GE Zenith Controls.

f. Kohler Power Systems; Genetator Division.

g. Onan/Cummins Power Generation; Industtial Business Group

h. Russelectric, Inc

i. Spectrum Detroit Diesel.

22 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS

A. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total
system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch
ampere 1ating, unless otherwise indicated.

B. Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by protective
devices at installation locations in Project under the fault conditions indicated, based on testing
according to UL 1008.

1. Where transfer switch includes internal fault-current protection, rating of switch and trip
unit combination shall exceed indicated fault-cutrent value at installation location.

C. Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent or
better over an operating temperature range of minus 20 to plus 70 deg C.

D Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-suige
withstand capability requirements when tested according to IEEE C62.41. Components shall
meet or exceed voltage-impulse withstand test of NEMA ICS 1.

RIDOIT TELCOM OFFICE GENRATOR AUGUST 1, 2010
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E. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or
electricmotor-

operated mechanism, mechanically and electrically interlocked in both directions.

F. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current
between active power sources

| Limitation: Switches using molded-case switches or circuit breakers or insulated-case
circuit-breaker components are not acceptable.

2. Switch Action: Double throw; mechanically held in both directions.

3. Contacts: Silver composition or silver alloy for load-cutrent switching. Conventional
automatic transfer-switch units, rated 225 A and higher, shall have separate arcing

contacts.

G. Neutral Terminal: Solid and fully rated, unless otherwise indicated

H. Oversize Neutral: Ampacity and switch 1ating of neutral path through units indicated for
oversize neutral shall be double the nominal rating of circuit in which switch is installed

I. Heater: Equip switches exposed to outdoor temperatures and humidity, and other units
indicated, with an internal heater. Provide thermostat within enclosure to control heater.

T Battery Charger: For generator starting batteries.
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1. Float type rated 10 A.

2. Ammeter to display charging current.

3 tused ac inputs and dc outpats.

K Annunciation, Control, and Programming Intetface Components: Devices at transfer switches
for communicating with remote programming devices, annunciators, or annunciator and control
panels shall have communication capability matched with remote device.

L. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings,
either by coloir-code or by numbered or lettered wire and cable tape markers at terminations
Color-coding and wire and cable tape markers are specified in Division 16 Section "Electrical
Identification "

| Designated Terminals: Pressure type, suitable for types and sizes of field wiring

indicated

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom
entrance of feeder conductors as indicated.

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

M. Enclosures: General-purpose NEMA 250, Type 3R, complying with NEMA ICS 6 and
UL 508, unless otherwise indicated

23 AUTOMATIC TRANSFER SWITCHES

A. Comply with Level 1 equipment according to NFPA 110,

TRANSFER SWITCHES 16415 -5

B. Switching Artangement: Double-throw type, incapable of pauses o1 intermediate position
stops

during normal functioning, unless otherwise indicated.

C. Manual Switch Operation: Under load, with door closed and with either or both sources
enetrgized Transfer time is same as for electrical operation. Control circuit automatically
disconnects from electrical operator during manual operation.

D. Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts
opetates

in advance of retransfer to normal source. Interval is adjustable from 1 to 30 seconds.

E. Digital Communication Inteiface: Matched to capability of remote annunciator or annunciatot
and control panel.

F. Transfer Switches Based on Molded-Case-Switch Components: Comply with NEMA AB 1,
UL 489, and UL 869A.

G. Automatic Closed-Transition Transfer Switches: Include the following functions and
characteristics:

1. Fuily automatic make-before-break operation,

2. Load transfer without interruption, through momentary interconnection of both power
sources not exceeding 100 ms.

3. Initiation of No-Interruption Iransfer: Controlled by in-phase monitor and sensors
confirming both sources are present and acceptable.

a Initiation occurs without active control of generator.

b. Controls ensure that closed-transition load transfer closure occurs only when the 2

sources are within plus or minus 5 electrical degrees maximum, and plus or minus

5 percent maximum voltage difference.

4 Failure of power source serving load initiates automatic break-before-make transfer.
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H. In-Phase Monitor: Factory-wired, internal relay controls transfer so it occurs only when the
two

sources are synchronized in phase. Relay compares phase relationship and frequency difference
between normal and emergency sources and initiates transfer when both sources are within 15
electrical degrees, and only if transfer can be completed within 60 electrical degrees. Transfer
is initiated only if both sources are within 2 Hz of nominal frequency and 70 percent or more of
nominal voltage.

L. Motor Disconnect and Timing Relay: Controls designate starters so they disconnect motors
before transfer and reconnect them selectively at an adjustable time interval after transfer.
Control connection to motor starters is through wiring external to automatic transfer switch.
Time delay for reconnecting individual motot loads is adjustable between 1 and 60 seconds, and
settings are as indicated. Relay contacts handling motor-control circuit inrush and seal currents
are rated for actual currents to be encountered.

J. Programmed Neutral Switch Position: Switch operator has a programmed neuttal position
arranged to provide a midpoint between the two working switch positiens, with an intentional,
time-controlled pause at midpoint during transfer. Pause is adjustable from 0.5 to 30 seconds
minimum and factory set for 0 5 second, unless otherwise indicated. Time delay occurs for both
transfer directions. Pause is disabled unless both sources are live.

TRANSFER SWITCHES 16415 - 6

K. Automatic Transfer-Switch Features:

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-ground
voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of

nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value.

Factory set for pickup at 90 percent and dropout at 85 percent.

2. Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer

and engine start signals. Adjustable from zero to six seconds, and factory set for one

second.

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup

voltage shall be adjustable from 85 to 100 percent of nominal Factory set for pickup at

90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nominal.

Factory set for pickup at 95 percent.

4. Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes, and

factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained
undervoltage of emergency source, provided normal supply has been restored.

5. Test Switch: Simulate normal-source failure

6. Switch-Position Pilot Lights: Indicate source to which load is connected.

7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and
EINETZENCY-SOUrce sensing circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available."

b. Emergency Power Supervision: Red light with nameplate engraved "Emergency

Source Available "

8. Unassigned Auxiliary Contacts: Two noimally open, single-pole, double-throw contacts

for each switch position, rated 10 A at 240-V ac.

9. Transfer Override Switch: Overrides automatic retransfer control so automatic transfer
switch will remain connected to emergency power source regardless of condition of

normal source. Pilot light indicates override status.
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10 Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum

11. Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at remote
engine-generator controls after retransfer of load to normal source.

12 Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and factory
set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls
after retransfer of load to normal source.

13 Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then retransfers

and shuts down engine after a preset cool-down period. Initiates exercise cycle at preset
intervals adjustable from 7 to 30 days. Running periods are adjustable fiom 10 to 30
minutes. Factory settings are for 7-day exercise cycle, 20-minute running petiod, and 5-
minute cool-down period. Exerciser features include the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without

load transfer.

b. Push-button programming control with digital display of settings

c. Integral battery operation of time switch when normal control power is not

available.

TRANSFER SWITCHES 16415 -7

2 AREMOTE ANNUNCIATOR SYSTEM

A. Functional Description: Remote annunciator panel shall annunciate conditions for indicated
transfer switches. Annunciation shall include the following:

1. Sources available, as defined by actual pickup and dropout settings of transfer-switch
controls.

2. Switch position.

3. Switch in test mode.

4. Failure of communication link.

2.5 REMOTE ANNUNCIATOR.

A Functional Description: Include the following functions for indicated transfer switches:
1. Indication of soutces available, as defined by actual pickup and dropout settings of
transfer-switch conirols

2. Indication of switch position

3. Indication of switch in test mode.

4. Indication of failure of digital communication link.

5. Key-switch or user-code access to control functions of panel

6. Control of switch-test initiation.

7. Control of switch operation in either direction.

8. Control of time-delay bypass for transfer to normal source.

B. Malfunction of annunciator, annunciation and control panel, or communication link shall not
affect functions of automatic transfer switch . In the event of failure of communication kink,
automatic transfer switch automatically reverts to stand-alone, self-contained operation.
Automatic transfer-switch sensing, controlling, or operating function shall not depend on
remote panel for proper operation.

C. Remote Annunciation and Control Panel: Solid-state components. Include the following
features:

1. Controls and indicating lights grouped together for each transfer switch.

2. Label each indicating light control group. Indicate transfer switch it controls, location of
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switch, and load it serves

3. Digital Communication Capability: Matched to that of fransfer switches supervised.

4. Mounting: Flush, modular, steel cabinet, unless otherwise indicated.

2.6 SOURCE QUALITY CONTROL

A Factory test and inspect components, assembled switches, and associated equipment. Ensure
proper operation. Check transfer time and voltage, frequency, and time-delay settings for
compliance with specified requirements Perform dielectric strength test complying with
NEMA ICS 1

PART 3 - EXECUTION

3 1 INSTALLATION

A, Design each fastener and support to carry load indicated by seismic requirements and
according

to seismic-restraint details. See Division 16 Section "Electrical Supports and Seismic
Restraints "

B. Annunciator and Control Panel Mounting: Flush in wall, unless otherwise indicated.

C. Identify components according to Division 16 Section "Electrical Identification.”

D. Set field-adjustable intervals and delays, relays, and engine exerciser clock.

3.2 CONNECTIONS

A Wiring to Remote Components: Match type and number of cables and conductors to control
and communication requirements of transfer switches as recommended by manufacturer.
Increase raceway sizes at no additional cost to Owner if necessary to accommodate required
witing,

B. Ground equipment according to Division 16 Section "Grounding and Bonding."

C. Connect wiring according to Division 16 Section "Conductors and Cables.”

33 FIELD QUALITY CONTROL

A Testing Agency: Engage a qualified independent testing and inspecting agency to perform
tests

and inspections and prepare test repotts.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.
Report results in writing.

C. Petform tests and inspections and prepare test reports

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

to assist in testing.

2 After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

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

4. Measure insulation resistance phase-to-phase and phase-to-ground with insulationresistance
tester. Include external annunciation and control circuits. Use test voltages

and procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance .

TRANSFER SWITCHES 16415-9

a. Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity of
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barriers, covers, and safety features.

¢. Verify that manual fransfer warnings are properly placed.

d. Perform manual transfer operation.

5 After energizing circuits, demonstrate intetlocking sequence and operational function for
each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
emetrgency source with normal source available

b. Simulate loss of phase-to-ground voltage for each phase of normal source.

¢ Verify time-delay settings.

d. Verify pickup and dropout voltages by data readout or inspection of control

settings

e. Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.

{ Perform contaci-resistance test across main contacts and correct values exceeding
500 microhms and values for 1 pole deviating by more than 50 percent from other
poles.

g. Vetify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cooldown
and shutdown.

6. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.

a. Verify grounding connections and locations and ratings of sensors.

D Testing Agency's Tests and Inspections:

1. After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

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

3. Measure insulation resistance phase-to-phase and phase-to-giound with insulationresistance
tester. Include external annunciation and control circuits. Use test voltages

and procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features,

¢ Verify that manual tiansfer warnings are propetrly placed.

d. Perform manual transfer operation.

4, After energizing circuits, demonstrate interlocking sequence and operational function for
each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
emergency source with normal source available.
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b Simulate loss of phase-to-ground voltage for each phase of normal source.

¢ Verify time-delay settings

d. Verify pickup and dropout voltages by data readout or inspection of control
settings.

e Test bypass/isolation unit functional modes and related automatic transfer-switch
operations
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f. Perform contact-resistance test across main contacts and correct values exceeding
500 microhms and values for 1 pole deviating by more than 50 percent from other
poles.

g. Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, refransfer time delay on restoration of normal power, and engine cooldown
and shutdown.

5. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.

a. Verify grounding connections and locations and ratings of sensors.

E. Coordinate tests with tests of generator and run them concurrently

F . Repott results of tests and inspections in writing. Record adjustable relay settings and
measured

insulation and contact resistances and time delays. Attach a label or tag to each tested
component indicating satisfactory completion of tests.

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

H Infrared Scanning: Aftet Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each switch Remove all access panels so joints and
connections are accessible to portable scanner.

1. Follow-up Infrared Scanning: Perform an additional follow-up infiared scan of each
switch 11 months after date of Substantial Completion

2. Instrument: Use an infrared scanning device designed to measure temperature ot to

detect significant deviations from normal values. Provide calibration record for device.

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

3 4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain transfer switches and related equipment as specified below. Refer
to Division 1 Section "Demonstration and Training."

B. Coordinate this training with that for generator equipment.

END OF SECTION 16415

PANELBOARDS 16442 - 1

SECTION 16442 - PANELBOARDS

PART 1 - GENERAL

1 1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section
12 SUMMARY

A. This Section includes the following:

1. Distribution panelboards.

2 Lighting and appliance branch-circuit panelboards

1.3 DEFINITIONS

A EMI: Electromagnetic interference.

B GFCI: Ground-fault circuit interrupter

C. RFi: Radio-frequency interference.

D. RMS: Root mean square

E. SPDT: Single pole, double throw
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14 SUBMITTALS

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

B. Shop Drawings: For each panelboard and related equipment.

1. Include the following:

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

b Bus configuration, current, and voltage ratings.

¢. Short-circuit current rating of panelboards and overcurrent protective devices.
d. UL listing for series rating of installed devices.

e. Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

2. Wiring Diagrams: Power, signal, and confrol wiring

PANEILBOARDS 16442 -2

C Manufacturer Seismic Qualification Certification; Submit certification that panelboards,
overcurrent protective devices, accessories, and components will withstand seismic forces
defined in Division 16 Section "Electrical Supports and Seismic Restraints " Include the
following:

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

a. The term "withstand" means "the unit will remain in place without separation of any

parts from the device when subjected to the seismic forces specified "

b. The term "withstand" means "the unit will remain in place without separation of any

parts from the device when subjected fo the seismic forces specified and the unit

will be fully operational 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.

D. Qualification Data: For testing agency.

E. Field quality-control test reports including the following:

1. Test procedures used.

2. Test results that comply with reguirements

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

F. Panelboard Schedules: For installation in panelboards.

G Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 1 Section
“Closeout Procedures

H. 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.

1.5 QUALITY ASSURANCE

A, Testing Agency Qualifications: An independent agency, with the experience 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.
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1. Testing Agency's Field Supervisor: Person currently certified by the InterNational

Electrical Testing Association or the National Institute for Certification in Engineering
Technologies fo supervise on-site testing specified in Part 3

PANELBOARDS 16442 - 3

B. Testing Agency Qualifications: An independent agency, with the experience and capability to

conduct the testing indicated, that is a naticnally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7.

C Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories through ene source from a single manufacturer

D. Product Options: Drawings indicate size, profiles, and dimensional requirements of
panelboards and are based on the specific system indicated. Refer to Division 1 Section
"Product Reguirements "

E. 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.

F. Comply with NEMA PB 1.

G Comply with NFPA 70.

16 PROJECT CONDITIONS

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

1. Ambient Temperature: Not exceeding 104 deg F.

2 Altifude: Not exceeding 6600 feet

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

1 Ambient temperatures within limits specified.

2. Altitude not exceeding 6600 fest.

C. Interruption of Existing Electric Service: Do not interrupt efectric service to facilities occupied
by

Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than five days in advance of proposed interruption of electrical
service

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

17 COORDINATION

A Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, and encumbrances to workspace clearance requirements.

B. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.
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18 EXTRA MATERIALS

A. Furnish extra materials described below that match products instafled and that are packaged
with protective covering for storage and identified with [abels describing contents.

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

PART 2 - PRODUCTS

21 MANUFACTURERS

A Available Manufacturers: Subject to cormnpliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not Iimited to, the following:

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:

a. Eaton Corporation; Cutler-Hammer Products.

b General Electric Co.; Electrical Distribution & Protection Div.

c. Siemens Energy & Automation, Inc
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d Square D.
2.2 MANUFACTURED UNITS
A Fabricate and test panefboards according to IEEE 344 to withstand seismic forces defined in

Division 16 Section "Electrical Supports and Seismic Restraints.”

B. Enclosures: Flush- and surface-mounted cabinets. NEMA PB 1, Type 1

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

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

3. Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or
primer coat.

4. Directory Card: With transparent protective cover, mounted in metal frame, inside
panelboard door.

C. Phase and Ground Buses:

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

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

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

D. Conductor Connectors: Suitable for use with conductor material

1. Main and Neutral Lugs: Compression type.

2. Ground Lugs and Bus Configured Terminators: Compression type.

3. Feed-Through Lugs: type suitable for use with conductor material. Locate at opposite
end of bus from incoming lugs or main device
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E. Service Equipment Label: UL labeled for use as service equipment for panelboards with main
service disconnect switches.

F. Future Devices: Mounting brackets, bus connections, and necessary appurtenances required
for future installation of devices.

2.3 PANELBOARD SHORT-CIRCUIT RATING

A Fully rated to interrupt symmetrical short-circuit current available at terminals.

2.4 DISTRIBUTION PANELBOARDS

A Doors: Secured with vauli-type latch with tumbler fock; keyed alike. Omit for fused-switch
panefboards.

B. Main Overcurrent Protective Devices: Circuit breaker Branch Overcurrent Protective Devices:
1. For Circuit-Breaker Frame Sizes 125 A and Smaller: Bol{-on circuit breakers.

2. For Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers; plug-in
circuit breakers where individual positive-locking device requires mechanical release for
removal.

2.5 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

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

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

2 6 OVERCURRENT PROTECTIVE DEVICES

A Molded-Case Circuit Breaker: UL 489, with interrupting capacity to meet available fault
currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,
and instantaneous magnetic trip element for short circuits Adjustable magnetic trip

setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with frontmounted,
field-adjustable trip sefting

89



Generator Specifications For:

Veterans Memorial Auditorium
82 Park Street

Providence, Rhode Island
February 21, 2011

3 Electronic trip-unit circuit breakers shalf have RMS sensing; field-replaceable rating plug;
and with the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels

¢. Long- and short-time time adjustments.

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

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings

fess than NEMA FU 1, RK-5.

5 GFCI Circuit Breakers: Single-and two-pole configurations with 5 ma trip sensitivity
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B Molded-Case Circuit-Breaker Features and Accessories: Standard frame sizes, trip ratings,
and

number of poles.

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

2. Application Listing: Appropriate for application; Type SWD for switching fluorescent

lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

3. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage time delay.

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

C. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
D Fuses are specified in Division 16 Section "Fuses *

PART 3 - EXECUTION

3. TINSTALLATION

A Install panelboards and accessories according to NEMA PB 1 1.

B. Comply with mounting and anchoring requirements specified in Division 16 Section "Electrical
Supports and Seismic Restraints "

C. Mount top of trim 74 inches above finished floor, unless otherwise indicated.

D Mount plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish

E. Instali overcurrent protective devices and controllers

1. Set field-adjustable switches and circuit-breaker trip ranges.

F Install filler plates in unused spaces.

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

3.2 IDENTIFICATION

A ldentify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 16 Section "Electrical identification "

B Create a directory to indicate installed circuit loads after balancing panelboard loads Obtain
approval before installing. Use a computer cr typewriter fo create directory; handwritten
directories are not acceptable

C Panelboard Nameplates: Label each panelboard with engraved metal or laminated-plastic
nameplate mounted with corrosion-resistant screws.

PANELBOARDS 16442 -7

3.3 CONNECTIONS

A. Ground equipment according to Division 16 Section "Grounding and Bonding "

B Connect wiring accerding to Division 16 Section "Conductors and Cables.”

34 FIELD QUALITY CONTROL

A Prepare for acceptance tests as follows:

1. Testinsulation resistance for each panelbeard bus, component, connecting supply,

feeder, and control circuit
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2 Test continuity of each circuit.

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

C. Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7 .5 for switches and Section 7.6 for molded-case circuit breakers 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

D. Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.
3. After circuit changes, recheck loads during normal icad period. Record all load readings
before and after changes and submit test records

4. Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard,
is not acceptable Rebalance and recheck as necessary to meet this minimum
requirement.

E. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scanning of each panelboard. Remove panel fronts so joints
and connections are accessible to portable scanner.

1 Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
panelboard 11 months after date of Substantial Completion

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

3. Record of Infrared Scanning: Prepare a certified report that identifies panelboards
checked and describes scanning results. Inctude notation of deficiencies detected,
remedial action taken, and observations after remedial action
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3 5 CLEANING

A On completion of installation, inspect interior and exterior of panelboards Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

END OF SECTION 16442
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