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SE-310
INVITATION FOR CONSTRUCTION SERVICES

PROJECT NAME: Energy Plant Repairs and Modifications
PROJECT NUMBER: H27-Z215
PROJECT LOCATION: Columbia, South Carolina

BID SECURITY REQUIRED? Yes XI' No [ NOTE: Contractor may be subject to a performance
PERFORMANCE BOND REQUIRED? Yes X No [ appraisal at the close of the project.
PAYMENT BOND REQUIRED? Yes X No [ CONSTRUCTION COST RANGE: $ 700,000 - $800,000

DESCRIPTION OF PROJECT: Replace cooling tower and condenser water pump in West Energy Plant. Small and minority
participation encouraged.

BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM: http://purchasing.sc.edu (see Facilities Construction Solicitations
& Awards)
PLAN DEPOSIT AMOUNT: $ $0.00 IS DEPOSIT REFUNDABLE Yes [] No [] N/A X

Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder. Only those Bidding Documents/Plans
obtained from the above listed source(s) are official. Bidders that rely on copies of Bidding Documents/Plans obtained from any other source do so at
their own risk. All written communications with official plan holders & bidders WILL [XI WILL NOT [] be via email or website posting.

IN ADDITION TO THE ABOVE OFFICIAL SOURCE(S), BIDDING DOCUMENTS/PLANS ARE ALSO AVAILABLE AT:

All questions & correspondence concerning this Invitation shall be addressed to the A/E.
A/E NAME: Swygert & Associates

A/E CONTACT:BIll Livingston, PE

A/E ADDRESS: Street/PO Box:1315 State Street

City: Cayce State: SC ZIP: 29033-
EMAIL: bill@swygert-associates.com
TELEPHONE: 803-791-9300 FAX: 803-791-0830

AGENCY: University of South Carolina
AGENCY PROJECT COORDINATOR: Juaquana Brookins
ADDRESS: Street/PO Box:1300 Pickens Street

City: Columbia State: SC ZIP: 29208-
EMAIL: JBROOKIN@fmc.sc.edu
TELEPHONE: 803-777-3596 FAX: 803-777-0484
PRE-BID CONFERENCE: Yes X No (] MANDATORY ATTENDANCE: Yes [] No [X
PRE-BID DATE: 10/24/2017 TIME: 10:00 AM PLACE: 1300 Pickens St, Columbia, SC 29208 (A site visit
will be held directly after the pre-bid conference)
BID CLOSING DATE: 11/9/2017 TIME: 2:00PM PLACE: 1300 Pickens St, Columbia, SC 29208
BID DELIVERY ADDRESSES:
HAND-DELIVERY: MAIL SERVICE:
Attn: Juaguana Brookins (BID ENCLOSED) Attn: Juaquana Brookins (BID ENCLOSED)
1300 Pickens Street 1300 Pickens Street
Columbia, SC 29208 Columbia, SC 29208
IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes X No []
APPROVED BY: DATE:

(OSE Project Manager)

SE-310










































A310

Bid Bond
(2010 Edition)

Original ATA Document on file at the office
of Swygert & Associates
1315 State St., Cayce, SC 29033
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SE-330
LUMP SUM BID FORM
Bidders shall submit bids on only Bid Form SE-330.

BID SUBMITTED BY:

(Bidder's Name)

BID SUBMITTED TO:

(Owner’s Name)

FOR: PROJECT NAME: Energy Plant Repairs and Modifications

PROJECT NUMBER: H27-7215

OFFER

§1.

§ 2.

§ 3.

§ 4.

§5.

§ 6.1

In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the
above-named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract
with the Owner on the terms included in the Bidding Documents, and to perform all Work as specified or indicated
in the Bidding Documents, for the prices and within the time frames indicated in this Bid and in accordance with the

other terms and conditions of the Bidding Documents.

Pursuant to Section 11-35-3030(1) of the SC Code of Laws, as amended, Bidder has submitted Bid Security as

follows in the amount and form required by the Bidding Documents:

[] Bid Bond with Power of Attorney ] Electronic Bid Bond [] Cashier's Check
(Bidder check one)

Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the

effects of said Addenda into this Bid:

(Bidder, check all that apply. Note, there may be more boxes than actual addenda. Do not check boxes that do not apply)
ADDENDA: # L] # []# ] #4 L] #s

Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with
the disposition of Bid Security. Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked
or withdrawn after the opening of bids, and shall remain open for acceptance for a period of 60 Days following the

Bid Date, or for such longer period of time that Bidder may agree to in writing upon request of the Owner.

Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances,
warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete

the following items of construction work:

BASE BID WORK (as indicated in the Bidding Documents and generally described as follows): _Replace cooling tower

and condenser water pump in West Energy Plant.

S , which sum is hereafter called the Base Bid.

(Bidder to insert Base Bid Amount on line above)

BF -1 SE-330
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SE-330
LUMP SUM BID FORM

§ 6.2 BID ALTERNATES as indicated in the Bidding Documents and generally described as follows:

ALTERNATE # 1 (Brief Description): _Provide New Condenser Water Pump
X] ADD TO or [_] DEDUCT FROM BASE BID:_$

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

ALTERNATE # 2 (Brief Description):
] ADD TO or [_] DEDUCT FROM BASE BID:_$

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

ALTERNATE # 3 (Brief Description):
[ ] ADD TO or [ ] DEDUCT FROM BASE BID:_$

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

§ 6.3 UNIT PRICES:

BIDDER offers for the Agency’s consideration and use, the following UNIT PRICES. The UNIT PRICES offered
by BIDDER indicate the amount to be added to or deducted from the CONTRACT SUM for each item-unit
combination. UNIT PRICES include all costs to the Agency, including those for materials, labor, equipment, tools
of trades and labor, fees, taxes, insurance, bonding, overhead, profit, etc. The Agency reserves the right to include or
not to include any of the following UNIT PRICES in the Contract and to negotiate the UNIT PRICES with

BIDDER.
UNIT OF

No. ITEM MEASURE ADD DEDUCT
1 $ $

2. $ $

3. $ $

4. $ $

S $ $

6. $ $

BF - 1A SE-330



SE-330

LUMP SUM BID FORM

§ 7. LISTING OF PROPOSED SUBCONTRACTORS

2016 Edition

PURSUANT TO SECTION 3020(b)(i),

CHAPTER 35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED
(See Instructions on the following page BF-2A4)

Bidder shall use the below-listed Subcontractors in the performance of the Subcontractor Classification work listed:

(Completed by Owner)

ng&%?ﬁ‘&ggﬁ SUBCONTRACTOR'S SUBCONTRACTOR'S
By Li Classificati PRIME CONTRACTOR'S PRIME CONTRACTOR'S

y cense Liassrication NAME SC LICENSE NUMBER
and/or Subclassification

(Must be completed by Bidder)

(Requested, but not Required)

BASE BID

ALTERNATE #1

ALTERNATE #2

ALTERNATE #3

If a Bid Alternate is accepted, Subcontractors listed for the Bid Alternate shall be used for the work of both the

Alternate and the Base Bid work.

BF-2

SE-330
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SE-330
LUMP SUM BID FORM

INSTRUCTIONS FOR
SUBCONTRACTOR LISTING

1. Section 7 of the Bid Form sets forth an Owner developed list of contractor/subcontractor specialties by contractor
license category and/or subcategory for which bidder is required to identify the entity (subcontractor(s) and/or himself)
Bidder will use to perform the work of each listed specialty..

a. Column A: The Owner fills out this column, which identifies the contractor/subcontractor specialties for which
the bidder must list either a subcontractor or himself as the entity that will perform this work. Subcontractor
specialties are identified by contractor license categories or subcategories listed in Title 40 of the South Carolina
Code of laws.  Abbreviations of classifications to be listed after the specialty can be found at:
http://www.llIr.state.sc.us/POL/Contractors/PDFFiles/CLBClassificationAbbreviations.pdf . If the owner has not
identified a specialty, the bidder does not list a subcontractor.

b. Columns B and C: In these columns, the Bidder identifies the subcontractors it will use for the work of each
specialty listed by the Owner in Column A. Bidder must identify only the subcontractor(s) who will perform the
work and no others. Bidders should make sure that their identification of each subcontractor is clear and
unambiguous. A listing that could be any number of different entities may be cause for rejection of the bid as non-
responsive. For example, a listing of M&M without more may be problematic if there are multiple different
licensed contractors in South Carolina whose names start with M&M.

2.  Subcontractor Defined: For purposes of subcontractor listing, a subcontractor is an entity who will perform work or
render service to the prime contractor to or about the construction site pursuant to a contract with the prime contractor.
Bidder should not identify sub-subcontractors in the spaces provided on the bid form but only those entities with which
bidder will contract directly. Likewise, do not identify material suppliers, manufacturers, and fabricators that will not
perform physical work at the site of the project but will only supply materials or equipment to the bidder or proposed
subcontractor(s).

3. Subcontractor Qualifications: Bidder must only list subcontractors who possess a South Carolina Contractor’s
license with the license classification and/or subclassification identified by the Owner in the first column on the left.
The subcontractor license must also be within the appropriate license group for the work of the specialty. If Bidder
lists a subcontractor who is not qualified to perform the work, the Bidder will be rejected as non-responsible.

4. Use of Own forces: If under the terms of the Bidding Documents, Bidder is qualified to perform the work of a listed
specialty and Bidder does not intend to subcontract such work but to use Bidder’s own employees to perform such
work, the Bidder must insert its own name in the space provided for that specialty.

5.  Use of Multiple Subcontractors:

a. If Bidder intends to use multiple subcontractors to perform the work of a single specialty listing, Bidder must
insert the name of each subcontractor Bidder will use, preferably separating the name of each by the word “and”.
If Bidder intends to use both his own employees to perform a part of the work of a single specialty listing and to
use one or more subcontractors to perform the remaining work for that specialty listing, bidder must insert his own
name and the name of each subcontractor, preferably separating the name of each with the word “and”. Bidder
must use each entity listed for the work of a single specialty listing in the performance of that work.

b. Optional Listing Prohibited: Bidder may not list multiple subcontractors for a specialty listing, in a form that
provides the Bidder the option, after bid opening or award, to choose to use one or more but not all the listed
subcontractors to perform the work for which they are listed. A listing, which on its face requires subsequent
explanation to determine whether it is an optional listing, is non-responsive. If bidder intends to use multiple
entities to perform the work for a single specialty listing, bidder must clearly set forth on the bid form such intent.
Bidder may accomplish this by simply inserting the word “and” between the names of each entity listed for that
specialty. Agency will reject as non-responsive a listing that contains the names of multiple subcontractors
separated by a blank space, the word “or”, a virgule (that is a /), or any separator that the Agency may reasonably
interpret as an optional listing.

6. If Bidder is awarded the contract, bidder must, except with the approval of the Agency for good cause shown, use the
listed entities to perform the work for which they are listed.

7.  If bidder is awarded the contract, bidder will not be allowed to substitute another entity as subcontractor in place of a
subcontractor listed in Section 7 of the Bid except for one or more of the reasons allowed by the SC Code of Laws.

8. Bidder’s failure to identify an entity (subcontractor or himself) to perform the work of a subcontractor specialty listed
in the first column on the left will render the Bid non-responsive.

BF -2A SE-330
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SE-330
LUMP SUM BID FORM

§8.

§9.

§ 10.

§11.

LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER
THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY):

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Owner upon the
Owner’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and
subcontractors, other than those listed in Section 7 above, that Bidder intends to use on the project. Bidder
acknowledges and agrees that this list is provided for purposes of determining responsibility and not pursuant to the
subcontractor listing requirements of SC Code Ann § 11-35-3020(b)(1).

TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES
a) CONTRACT TIME

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be
issued by the Owner. Bidder agrees to substantially complete the Work within __90 Calendar Days

from the Date of Commencement, subject to adjustments as provided in the Contract Documents.
b) LIQUIDATED DAMAGES

Bidder further agrees that from the compensation to be paid, the Owner shall retain as Liquidated Damages the

amount of $__250.00 for each Calendar Day the actual construction time required to achieve

Substantial Completion exceeds the specified or adjusted time for Substantial Completion as provided in the
Contract Documents. This amount is intended by the parties as the predetermined measure of compensation for

actual damages, not as a penalty for nonperformance.

AGREEMENTS
a) Bidder agrees that this bid is subject to the requirements of the laws of the State of South Carolina.

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be

canceled for the convenience of, and without cost to, the State.

¢) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be
responsible for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the

Project canceled for any reason prior to the issuance of the Notice to Proceed.

ELECTRONIC BID BOND

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the
Principal and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA
Document A310, Bid Bond, included in the Bidding Documents.

ELECTRONIC BID BOND NUMBER:

SIGNATURE AND TITLE:

BF 3 SE-330
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SE-330
LUMP SUM BID FORM

CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION

SC Contractor's License Number(s):

Classification(s) & Limits:

Subclassification(s) & Limits:

By signing this Bid, the person signing reaffirms all representation and certification made by
both the person signing and the Bidder, including without limitation, those appearing in Article 2
of the Instructions to Bidders, is expressly incorporated by reference.

BIDDER’S LEGAL NAME:

ADDRESS:

TELEPHONE:

EMAIL:

SIGNATURE: DATE:

PRINT NAME:

TITLE:

BF 4 SE-330











































































































































































that any act by the State regarding the Contract is not a waiver of either the State’s sovereign immunity or the State’s
immunity under the Eleventh Amendment of the United State's Constitution.

§15.6.3 [f any party seeks resolution to a dispute pursuant to Section 15.6.2, the parties shall participate in non-
binding mediation to resolve the claim. If the claim is governed by Title 11, Chapter 35, Article 17 of the South
Carolina Code of Laws as amended and the amount in controversy is $100,000.00 or less, the CPOC shall appoint a
mediator, otherwise, the mediation shall be conducted by an impartial mediator selected by mutual agreement of the
parties, or if the parties cannot so agree, a mediator designated by the American Arbitration Association (“AAA”)
pursuant to its Construction Industry Mediation Rules. The mediation will be governed by and conducted pursuant
to a mediation agreement negotiated by the parties or, if the parties cannot so agree, by procedures established by the
mediator.

§15.6.4 Without relieving any party from the other requirements of Sections 15.5 and 15.6, either party may initiate
proceedings in the appropriate forum prior to initiating or completing the procedures required by Sections 15.5 and
15.6 if such action is necessary to preserve a claim by avoiding the application of any applicable statutory period of
limitation or repose.

§15.6.5 SERVICE OF PROCESS

Contractor consents that any papers, notices. or process necessary or proper for the initiation or continuation of any
claims, claims, or controversies relating to the Contract; for any court action in connection therewith; or for the entry
of judgment on any award made, may be served on Contractor by certified mail (return receipt requested) addressed
to Contractor at the address provided for the Contractor’s Senior Representative or by personal service or by any
other manner that is permitted by law, in or outside South Carolina. Notice by certified mail is deemed duly given
upon deposit in the United States mail.

ARTICLE 16 PROJECT-SPECIFIC REQUIREMENTS AND INFORMATION
§16.1 INSPECTION REQUIREMENTS (/ndicate the inspection services required by the Contract)

] Special Inspections are required and are not part of the Contract Sum. (see section 0140()
Building Inspections are required and are not part of the Contract Sum. (see section 01400)

The inspections required for this Work are:

(Indicate which services are required and the provider)

[ civil:

] Structural:

(] Mechanical:

(] Plumbing:

[ Electricat:

[]Gas:

D Other (list):

Remarks:
§ 16.1.1 Contractor shall schedule and request inspections in an orderly and efficient manner and shall notify the
Owner whenever the Contractor schedules an inspection in accordance with the requirements of Section 16.1.

Contractor shall be responsible for the cost of inspections scheduled and conducted without the Owner’s knowledge
and for any increase in the cost of inspections resulting from the inefficient scheduling of inspections.

§ 16.2 List Cash Allowances, if any. (Refer to uttachments as needed, or enter NONE) NONE

AlA Document A201™-2007. Copyright ® 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The

American Institute of Architects. All rights reserved. South Carolina Division of Procurement Services, Office of the State Engineer Version of AlA 47
Document A201™-2007.Copyright ® 2016 by The American Institute of Architects. All rights reserved. WARNING: This AIA™ Documont Is protectad by

| U.8. Copyright Law and International Treatles. Unauthorized reproduction or distributton of this AIA® Document, or any portion of i, may result in severs civil

and eriminal penalties, and wilf be prosecuted to the maximum extent possihle under the law, This document was created on 09/28/2017 13:42:29

under license number 2009743769 |, and is not for resale. This document is licensed by The American Institute of Architects for one-time use only, and may

not be reproduced prior to its completion.

Init



Init.

§ 16.3 Requirements for Record Drawings, if any. (Refer to attachments as needed, or enter NONE) See Section
230900 of Specifications

§ 16.4 Requirements for Shop Drawings and other submittals, if any, including number, procedure for submission,
list of materials to be submitted, etc. (Refer to attachments as needed, or enter NONE) See Section 230900 of
Specifications

§ 16.5 Requirements for signage, on-site office or trailer, utilities, restrooms, etc.. in addition to the Contract. if any.
(Refer to atiachments as needed, or enter NONE) See USC Supplemenial Conditions for Construction Projecis

§16.6 Requirements for Project Cleanup in addition to the Contract, if any. (Refer to attachments as needed, or enter
NONE) See USC Supplemental Conditions for Construction Projecis

§ 16.7 List all attachments that modify these General Conditions. (If none, enter NONE) NONE

AIA Document A201™-2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The
American Institute of Architects. All rights reserved. South Carolina Division of Procurement Services, Office of the State Engineer Varsion of AIA
Document A201™-2007.Copyright ® 2016 by The American Institute of Architects. All rights reserved. WARNING: This AIA™ Document is protected by
U.S. Copyright Law and Intemational Treaties. Unauthorized reproduction or distribution of this AIA® Document. or any portion of it, may result In severe clvil
and criminal penalties, and will be prosecuted to the maximum extent possible under the law. This document was created on 09/28/2017 13:42:29

under license number 2009743769 |, and is not for resale. This document is licensed by The American Institute of Architects for one-time use only, and may
not be reproduced prior to its completion.



Project Name: Energy Plant Repairs and Modifications
Project Number: H27-7215

University of South Carolina

CONTRACTOR’S ONE YEAR GUARANTEE

STATE OF

COUNTY OF

WE

as General Contractor on the above-named project, do hereby guarantee that all work executed under the
requirements of the Contract Documents shall be free from defects due to faulty materials and /or
workmanship for a period of one (1) year from date of acceptance of the work by the Owner and/or
Architect/Engineer; and hereby agree to remedy defects due to faulty materials and/or workmanship, and
pay for any damage resulting wherefrom, at no cost to the Owner, provided; however, that the

following are excluded from this guarantee;

Defects or failures resulting from abuse by Owner.

Damage caused by fire, tornado, hail, hurricane, acts of God, wars, riots, or civil commotion.

[Name of Contracting Firm]

Title

*Must be executed by an office of the Contracting
Firm.

SWORN TO before me this
day of ,2 (seal)

State

My commission expires
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USC SUPPLEMENTAL GENERAL CONDITIONS
FOR CONSTRUCTION PROJECTS

WORK AREAS

1.

The Contractor shall maintain the job site in a safe manner at all times. This includes (but is not
limited to) the provision and/or maintenance of lighting, fencing, barricades around obstructions,
and safety and directional signage.

Contractor’ s employees shall take all reasonable means not to interrupt the flow of student traffic
in building corridors, lobbies, stairs and exterior walks. All necessary and reasonable safety
precautions shall be taken to prevent injury to building occupants while transporting materials and
equipment through the work area. Providing safe, accessible, plywood-shielded pedestrian ways
around construction may be required if a suitable alternative route is not available.

At the beginning of the project, the USC Project Manager will establish the Contractor’ s lay-down
area. This area will also be used for the Contractor’ s work vehicles. The lay-down area will be
clearly identified to the contractor by the Project Manager, with a sketch or drawing provided to
USC Parking Services. In turn, Parking Services will mark off this area with a sign containing the
project name, Project Manager’s name, Contractor name and contact number, and end date. Where
this area is subject to foot traffic, protective barriers will be provided as specified by the Project
Manager. The area will be maintained in a neat and orderly fashion.

Work vehicles parked in the lay down area (or designated parking areas) will be clearly marked and
display a USC-furnished placard for identification. No personal vehicles will be allowed in this
area, or in any areas surrounding the construction site. Personal vehicles must be parked in the
perimeter parking lots or garages. Temporary parking permits can be obtained at the Contractor’s
expense at the USC Parking Office located in the Pendleton Street parking garage. Refer to the
CAMPUS VEHICLE EXPECTATIONS (below) for additional information.

Contractor is responsible for removal of all debris from the site, and is required to provide the
necessary dumpsters which will be emptied on a regular basis. Construction waste must not be
placed in University dumpsters. The construction site must be thoroughly cleaned with all trash
picked up and properly disposed of on a daily basis and the site must be left in a safe and sanitary
condition each day. The University will inspect job sites regularly and will fine any contractor
found to be in violation of this requirement an amount of up to $1,000 per violation.

The Contractor shall be responsible for erosion and sediment control measures where ground
disturbances are made.

PROJECT FENCING

7.

All construction projects with exterior impacts shall have construction fencing at the perimeter.
Fencing shall be 6’ chain link with black or green privacy fabric (80-90% blockage). For fence
panels with footed stands, sandbag weights shall be placed on the inside of the fence. Ripped
sandbags shall be replaced immediately.

For projects with long fencing runs and/or high profile locations, decorative USC banners shall be
used on top of privacy fabric; banners should be used at a ratio of one banner for every five fence
panels. USC Project Manager will make arrangements for banner delivery for Contractor to hang.

The use of plastic safety fencing is discouraged and shall only be used on a temporary basis (less
than four weeks) where absolutely necessary. Safety fencing shall be a neon yellow-green, high-

M:\Facilities Resources\Procurement\Memos & Form Letters\USC Suppl Conditions Updated 04-
2015.doc
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visibility fencing equal to ‘Kryptonight’ by Tenax. Safety fencing shall be erected and maintained
in a neat and orderly fashion throughout the project.

10. Vehicles and all other equipment shall be contained within a fenced area if they are on site for more
than 3 consecutive calendar days.

BEHAVIOR

11. Fraternization between Contractor’ s employees and USC students, faculty or staff is strictly
prohibited.

12. USC will not tolerate rude, abusive or degrading behavior on the job site. Heckling and cat-calling
directed toward students, faculty or staff or any other person on USC property is strictly prohibited.
Any contractor whose employees violate this requirement will be assessed a fine of up to $500 per
violation.

13. Contractor’ s employees must adhere to the University’s policy of maintaining a drug-free and

tobacco-free campus.

HAZARDOUS MATERIALS & SAFETY COMPLIANCE

14.

15.

16.

17.

A USC Permit to Work must be signed prior to any work being performed by the general contractor
or sub-contractor(s).

The contractor will comply with all regulations set forth by OSHA and SCDHEC. Contractor must
also adhere to USC's internal policies and procedures (available by request). Upon request, the
contractor will submit all Safety Programs and Certificates of Insurance to the University for
review.

Contractor must notify the University immediately upon the discovery of suspect material which
may contain asbestos or other such hazardous materials. These materials must not be disturbed until
approved by the USC Project Manager.

In the event of an OSHA inspection, the Contractor shall immediately call the Facilities Call
Center, 803-777-4217, and report that an OSHA inspector is on site. An employee from USC’s
Safety Unit will arrive to assist in the inspection.

LANDSCAPE & TREE PROTECTION

18.

19.

20.

In conjunction with the construction documents, the USC Arborist shall direct methods to minimize
damage to campus trees. Tree protection fencing is required to protect existing trees and other
landscape features to be affected by a construction project. The location of this fence will be
evaluated for each situation with the USC Arborist, Landscape Architect and Project Manager. Tree
protection fencing may be required along access routes as well as within the project area itself.
Fence locations may have to be reset throughout the course of the project.

The tree protection fence shall be 6' high chain link fence with 80-90% privacy screening unless
otherwise approved by USC Arborist and/or Landscape Architect. If the tree protection fence is
completely within a screened jobsite fence perimeter, privacy fabric is not required. In-ground
fence posts are preferred in most situations for greater protection. If utility or pavement conflicts
are present, fence panels in footed stands are acceptable. See attached detail for typical tree
protection fencing.

No entry, vehicle parking, or materials storage will be allowed inside the tree protection zone. A 4"

M:\Facilities Resources\Procurement\Memos & Form Letters\USC Suppl Conditions Updated 04-
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layer of mulch shall be placed over the tree protection area to maintain moisture in the root zone.

21. Where it is necessary to cross walks, tree root zones (i.e., under canopy) or lawns the following
protective measures shall be taken:

a. For single loads up to 9,000 Ibs., a 3/4" minimum plywood base shall be placed over 4” of
mulch.

b. For single loads over 9,000 lbs., two layers of 3/4" plywood shall be placed over 4” of
mulch.

c. Plywood sheets shall be replaced as they deteriorate or delaminate with exposure.

d. For projects requiring heavier loads, a construction entry road consisting of 10' X 16' oak

logging mats on 12" coarse, chipped, hardwood base. Mulch and logging mats shall be
supplemented throughout the project to keep matting structurally functional.

22. Damage to any trees during construction shall be assessed by the USC Arborist, who will stipulate
what action will be taken for remediation of damage. The cost of any and all remediation will be
assumed by the contractor at no additional cost to the project. Compensation for damages may be
assessed up to $500 per caliper inch of tree (up to 8”) and $500 per inch of diameter at breast height
(for trees over 8”).

23. Damage to trunks and limbs, as well as disturbance of the root zone under the dripline of tree,
including compaction of soil, cutting or filling, or storage of materials, shall qualify as damage and
subject to remediation.

24, Any damage to existing pavements or landscaping (including lawn areas and irrigation) will be
remediated before final payment is made.

TEMPORARY FACILITIES
25. Contractor will be responsible for providing its own temporary toilet facilities, unless prior
arrangements are made with the USC Project Manager.

26. Use of USC communications facilities (telephones, computers, etc.) by the Contractor is prohibited,
unless prior arrangements are made with the USC Project Manager.

CAMPUS KEYS

27. Contractor must sign a Contractor Key Receipt/Return form before any keys are issued. Keys must
be returned immediately upon the completion of the work. The Contractor will bear the cost of any
re-keying necessary due to the loss of or failure to return keys.

WELDING
28. A welding (hot work) permit must be issued by the University Fire Marshall before any welding
can begin inside a building. The USC Project Manager will coordinate.

PROJECT EVALUATION & CLOSE-OUT

29. For all projects over $100,000, including IDCs, a Contractor Performance Evaluation (SE 397) will
be reviewed with the GC at the beginning of the project and a copy given to the GC. At the end of
the project the form will be completed by the USC Project Manager and a Construction
Performance rating will be established.

30. Contractor must provide all O&M manuals, as-built drawings, and training of USC personnel on
new equipment, controls, etc. prior to Substantial Completion. Final payment will not be made until
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this is completed.

CAMPUS VEHICLE EXPECTATIONS

31.

32.

33.

34.

35.

36.

37.

Personal vehicles must be parked in the perimeter parking lots or garages. Temporary parking
permits can be obtained at the Contractor’s expense at the USC Parking Office located in the
Pendleton Street parking garage.

All motorized vehicle traffic on USC walkways and landscape areas must be approved by the USC
Project Manager and Parking Division, have a USC parking placard, and be parked within the
approved laydown area. Violators may be subject to ticketing, towing and fines.

All motorized vehicles that leak or drip liquids are prohibited from traveling or parking on walks or
landscaped areas.

Drivers of equipment or motor vehicles that damage university hardscape or landscape will be held
responsible for damages and restoration expense.

All vehicles parked on landscape, hardscape, or in the process of service delivery, must display
adequate safety devices, i.e. flashing lights, cones, signage, etc.

All drivers of equipment and vehicles shall be respectful of University landscape, equipment,
structures, fixtures and signage.

All incidents of property damage shall be reported to Parking Services or the Work Management
Center.
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2016 Edition

SE-355
PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor)
Name:
Address:

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety)
Name:
Address:

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency)
Name: University of South Carolina
Address: 743 Greene Street
Columbia, SC 29208

hereinafter referred to as “Agency”, or its successors or assigns, the sum of ($ ), being the
sum of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs,
executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated entered into a contract with Agency to construct
State Project Name: Energy Plant Repairs and Modifications
State Project Number: H27-72215

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form: Replace cooling tower and
condenser water pump in West Energy Plant.

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E)
Name: Swygert & Associates
Address: 1315 State Street
Cayce, SC 29033
which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract.

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated
herein, do each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent or
representative.

DATED this day of ,2 BOND NUMBER

(shall be no earlier than Date of Contract)

CONTRACTOR SURETY
By: By:
(Seal) (Seal)
Print Name: Print Name:
Print Title: Print Title:

(Attach Power of Attorney)

Witness: Witness:

(Additional Signatures, if any, appear on attached page)

1 of2 SE-355



SE-355
PERFORMANCE BOND

2016 Edition

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:

1. The Contractor and the Surety, jointly and severally, bind
themselves, their heirs, executors, administrators, successors and
assigns to the Agency for the full and faithful performance of
the contract, which is incorporated herein by reference.

2. If the Contractor performs the contract, the Surety and the

Contractor have no obligation under this Bond, except to

participate in conferences as provided in paragraph 3.1.

3. The Surety's obligation under this Bond shall arise after:

3.1 The Agency has notified the Contractor and the Surety at
the address described in paragraph 10 below, that the
Agency is considering declaring a Contractor Default and
has requested and attempted to arrange a conference with
the Contractor and the Surety to be held not later than 15
days after receipt of such notice to discuss methods of
performing the Contract. If the Agency, the Contractor and
the Surety agree, the Contractor shall be allowed a
reasonable time to perform the Contract, but such an
agreement shall not waive the Agency's right, if any,
subsequently to declare a Contractor Default; or

3.2 The Agency has declared a Contractor Default and formally
terminated the Contractor's right to complete the Contract.

4. The Surety shall, within 15 days after receipt of notice of

the Agency's declaration of a Contractor Default, and at the

Surety's sole expense, take one of the following actions:

4.1 Arrange for the Contractor, with consent of the Agency, to
perform and complete the Contract; or

4.2 Undertake to perform and complete the Contract itself,
through its agents or through independent contractors; or

4.3 Obtain bids or negotiated proposals from qualified
contractors acceptable to the Agency for a contract for
performance and completion of the Contract, arrange for a
contract to be prepared for execution by the Agency and the
contractor selected with the Agency's concurrence, to be
secured with performance and payment bonds executed by
a qualified surety equivalent to the Bonds issued on the
Contract, and pay to the Agency the amount of damages as
described in paragraph 7 in excess of the Balance of the
Contract Sum incurred by the Agency resulting from the
Contractor Default; or

4.4 Waive its right to perform and complete, arrange for
completion, or obtain a new contractor, and:

4.4.1 After investigation, determine the amount for which
it may be liable to the Agency and, within 60 days of
waiving its rights under this paragraph, tender payment
thereof to the Agency; or

4.42 Deny liability in whole or in part and notify the
Agency, citing the reasons therefore.

5. Provided Surety has proceeded under paragraphs 4.1, 4.2,

or 4.3, the Agency shall pay the Balance of the Contract Sum to

either:

5.1 Surety in accordance with the terms of the Contract; or

5.2 Another contractor selected pursuant to paragraph 4.3 to
perform the Contract.

5.3 The balance of the Contract Sum due either the Surety or
another contractor shall be reduced by the amount of
damages as described in paragraph 7.

6.  If the Surety does not proceed as provided in paragraph 4
with reasonable promptness, the Surety shall be deemed to be in
default on this Bond 15 days after receipt of written notice from
the Agency to the Surety demanding that the Surety perform its
obligations under this Bond, and the Agency shall be entitled to
enforce any remedy available to the Agency.

6.1 If the Surety proceeds as provided in paragraph 4.4 and the
Agency refuses the payment tendered or the Surety has
denied liability, in whole or in part, then without further
notice the Agency shall be entitled to enforce any remedy
available to the Agency.

6.2 Any dispute, suit, action or proceeding arising out of or
relating to this Bond shall be governed by the Dispute
Resolution process defined in the Contract Documents and
the laws of the State of South Carolina.

7. After the Agency has terminated the Contractor's right to
complete the Contract, and if the Surety elects to act under
paragraph 4.1, 4.2, or 4.3 above, then the responsibilities of the
Surety to the Agency shall be those of the Contractor under the
Contract, and the responsibilities of the Agency to the Surety
shall those of the Agency under the Contract. To a limit of the
amount of this Bond, but subject to commitment by the Agency
of the Balance of the Contract Sum to mitigation of costs and
damages on the Contract, the Surety is obligated to the Agency
without duplication for:

7.1 The responsibilities of the Contractor for correction of
defective Work and completion of the Contract; and

7.2 Additional legal, design professional and delay costs
resulting from the Contractor's Default, and resulting from
the actions or failure to act of the Surety under paragraph 4;
and

7.3 Damages awarded pursuant to the Dispute Resolution
Provisions of the Contract. Surety may join in any Dispute
Resolution proceeding brought under the Contract and shall
be bound by the results thereof; and

7.4 Liquidated Damages, or if no Liquidated Damages are
specified in the Contract, actual damages caused by delayed
performance or non-performance of the Contractor.

8. The Surety shall not be liable to the Agency or others for
obligations of the Contractor that are unrelated to the Contract,
and the Balance of the Contract Sum shall not be reduced or set-
off on account of any such unrelated obligations. No right of
action shall accrue on this Bond to any person or entity other than
the Agency or its heirs, executors, administrators, or successors.

9. The Surety hereby waives notice of any change, including

changes of time, to the contract or to related subcontracts,

purchase orders and other obligations.

10. Notice to the Surety, the Agency or the Contractor shall be

mailed or delivered to the address shown on the signature page.

11. Definitions

11.1 Balance of the Contract Sum: The total amount payable by
the Agency to the Contractor under the Contract after all
proper adjustments have been made, including allowance to
the Contractor of any amounts to be received by the Agency
in settlement of insurance or other Claims for damages to
which the Contractor si entitled, reduced by all valid and
proper payments made to or on behalf of the Contractor
under the Contract.

11.2 Contractor Default: Failure of the Contractor, which has
neither been remedied nor waived, to perform the Contract
or otherwise to comply with the terms of the Contract.
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SE-357
LABOR & MATERIAL PAYMENT BOND

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor)
Name:
Address:

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety)
Name:
Address:

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency)
Name: University of South Carolina
Address: 743 Greene Street
Columbia, SC 29208

hereinafter referred to as “Agency”, or its successors or assigns, the sum of (s ), being the
sum of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs,
executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated entered into a contract with Agency to construct
State Project Name: Energy Plant Repairs and Modifications
State Project Number: H27-72215

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form: Replace cooling tower and
condenser water pump in West Energy Plant.

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E)
Name: Swygert & Associates
Address: 1315 State Street
Cayce, SC 29033
which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract.

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated
herein, do each cause this Labor & Material Payment Bond to be duly executed on its behalf by its authorized officer, agent
or representative.

DATED this day of 52 BOND NUMBER
(shall be no earlier than Date of Contract)

CONTRACTOR SURETY
By: By:
(Seal) (Seal)
Print Name: Print Name:
Print Title: Print Title:

(Attach Power of Attorney)

Witness: Witness:

(Additional Signatures, if any, appear on attached page)

1of2 SE-357
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LABOR & MATERIAL PAYMENT BOND
NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:

1. The Contractor and the Surety, jointly and severally, bind
themselves, their heirs, executors, administrators, successors and
assigns to the Agency to pay for all labor, materials and
equipment required for use in the performance of the Contract,
which is incorporated herein by reference.

2. With respect to the Agency, this obligation shall be null and
void if the Contractor:

2.1 Promptly makes payment, directly or indirectly, for all sums

due Claimants; and

2.2 Defends, indemnifies and holds harmless the Agency from
all claims, demands, liens or suits by any person or entity
who furnished labor, materials or equipment for use in the
performance of the Contract.

3. With respect to Claimants, this obligation shall be null and

void if the Contractor promptly makes payment, directly or
indirectly, for all sums due.

4. With respect to Claimants, and subject to the provisions of
Title 29, Chapter 5 and the provisions of §11-35-3030(2)(c) of
the SC Code of Laws, as amended, the Surety’s obligation under
this Bond shall arise as follows:

4.1 Every person who has furnished labor, material or rental
equipment to the Contractor or its subcontractors for the
work specified in the Contract, and who has not been paid in
full therefore before the expiration of a period of ninety (90)
days after the date on which the last of the labor was done or
performed by him or material or rental equipment was
furnished or supplied by him for which such claim is made,
shall have the right to sue on the payment bond for the
amount, or the balance thereof, unpaid at the time of
institution of such suit and to prosecute such action for the
sum or sums justly due him.

A remote claimant shall have a right of action on the
payment bond upon giving written notice by certified or
registered mail to the Contractor within ninety (90) days
from the date on which such person did or performed the
last of the labor or furnished or supplied the last of the
material or rental equipment upon which such claim is
made.

Every suit instituted upon a payment bond shall be brought
in a court of competent jurisdiction for the county or circuit
in which the construction contract was to be performed, but
no such suit shall be commenced after the expiration of o ne
year after the day on which the last of the labor was
performed or material or rental equipment was supplied by
the person bringing suit.

5. When the Claimant has satisfied the conditions of paragraph 4,
the Surety shall promptly and at the Surety’s expense take the
following actions:

5.1 Send an answer to the Claimant, with a copy to the Agency,
within sixty (60) days after receipt of the claim, stating the
amounts that are undisputed and the basis for challenging
any amounts that are disputed.

Pay or arrange for payment of any undisputed amounts.

The Surety’s failure to discharge its obligations under this
paragraph 5 shall not be deemed to constitute a waiver of
defenses the Surety or Contractor may have or acquire as to
a claim. However, if the Surety fails to discharge its
obligations under this paragraph 5, the Surety shall
indemnify the Claimant for the reasonable attorney’s fees
the Claimant incurs to recover any sums found to be due and
owing to the Claimant.

4.2

4.3

5.2
5.3

20f2

6. Amounts owed by the Agency to the Contractor under the
Contract shall be used for the performance of the Contract and to
satisfy claims, if any, under any Performance Bond. By the
Contractor furnishing and the Agency accepting this Bond, they
agree that all funds earned by the contractor in the performance
of the Contract are dedicated to satisfy obligations of the
Contractor and the Surety under this Bond, subject to the
Agency’s prior right to use the funds for the completion of the
Work.

7. The Surety shall not be liable to the Agency, Claimants or
others for obligations of the Contractor that are unrelated to the
Contract. The Agency shall not be liable for payment of any
costs or expenses of any claimant under this bond, and shall have
under this Bond no obligations to make payments to, give notices
on behalf of, or otherwise have obligations to Claimants under
this Bond.

8. The Surety hereby waives notice of any change, including
changes of time, to the Contract or to related Subcontracts,
purchase orders and other obligations.

9. Notice to the Surety, the Agency or the Contractor shall be
mailed or delivered to the addresses shown on the signature page.
Actual receipt of notice by Surety, the Agency or the contractor,
however accomplished, shall be sufficient compliance as of the
date received at the address shown on the signature page.

10. By the Contractor furnishing and the Agency accepting this
Bond, they agree that this Bond has been furnished to comply
with the statutory requirements of the South Carolina Code of
Laws, as amended, and further, that any provision in this Bond
conflicting with said statutory requirements shall be deemed
deleted herefrom and provisions conforming to such statutory or
other legal requirement shall be deemed incorporated herein.
The intent is that this Bond shall be construed as a statutory Bond
and not as a common law bond.

11. Upon request of any person or entity appearing to be a
potential beneficiary of this bond, the Contractor shall promptly
furnish a copy of this Bond or shall permit a copy to be made.

12. Any dispute, suit, action or proceeding arising out of or
relating to this Bond shall be governed by the laws of the State of
South Carolina.

13. DEFINITIONS

13.1 Claimant: An individual or entity having a direct contract
with the Contractor or with a Subcontractor of the
Contractor to furnish labor, materials, or equipment for use
in the performance of the Contract. The intent of this
Bond shall be to include without limitation in the terms
“labor, materials or equipment” that part of water, gas,
power, light, heat, oil, gasoline, telephone service or rental
equipment used in the Contract, architectural and
engineering services required for performance of the Work
of the Contractor and the Contractor’s Subcontractors, and
all other items for which a mechanic’s lien might otherwise
be asserted.

Remote Claimant: A person having a direct contractual
relationship with a subcontractor of the Contractor or
subcontractor, but no contractual relationship expressed or
implied with the Contractor.

Contract: The agreement between the Agency and the
Contractor identified on the signature page, including all
Contract Documents and changes thereto.

13.2

13.3
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SE-380 CHANGE ORDER NO.:
CHANGE ORDER TO CONSTRUCTION CONTRACT

AGENCY: University of South Carolina
PROJECT NAME: Energy Plant Repairs and Modifications
PROJECT NUMBER: H27-7Z215

CONTRACTOR: CONTRACT DATE:

This Contract is changed as follows: (Insert description of change in space provided below)

ADJUSTMENTS IN THE CONTRACT SUM:

1.  Original Contract Sum: $ |

Change in Contract Sum by previously approved Change Orders: |

2

3 Contract Sum prior to this Change Order $ 0.00 |
4.  Amount of this Change Order: |

5. New Contract Sum, including this Change Order: $ 0.00 |

ADJUSTMENTS IN THE CONTRACT TIME:
1.  Original Substantial Completion Date: |

2 Sum of previously approved increases and decreases in Days: Days
3. Change in Days for this Change Order Days
4 New Substantial Completion Date: |

CONTRACTOR ACCEPTANCE:

BY: Date:
(Signature of Representative)

Print Name:

A/E RECOMMENDATION FOR ACCEPTANCE:

BY: Date:
(Signature of Representative)

Print Name:

AGENCY ACCEPTANCE AND CERTIFICATION:

BY: Date:
(Signature of Representative)
Print Name:
Change is within Agency Construction Contract Change Order Certification of: $ Yes [] No []

Office of the State Engineer Authorization for change exceeding Agency Construction Contract Change Order Certification:

AUTHORIZED BY: DATE:
(OSE Project Manager)

SUBMIT THE FOLLOWING TO OSE

1. SE-380, fully completed and signed by the Contractor, A/E and Agency;

2. Detailed back-up information from the Contractor/Subcontractor(s) that justifies the costs and schedule changes shown.
3. Ifany item exceeds Agency certification, OSE will authorize the SE-380 and return to Agency.

SE-380



Energy Plant Repairs and Modifications 09/11/2017
University of South Carolina
State Project Number: H27-Z215

SECTION 230010 - GENERAL PROVISIONS - HVAC

PART 1 - GENERAL
1.1 SCOPE:

A. Bids of work covered by each section of these specifications shall be based on the layout
and equipment as shown and specified with only such approved substitutions as are
allowed. Drawings show general arrangement of ductwork and piping. Because of small
scale of drawings, it is not possible to indicate all offsets, fittings, and accessories, which
may be required. Contractor shall carefully investigate structural and finish conditions
affecting his work and shall arrange such work accordingly, furnishing such fittings,
traps, valves, and accessories as may be required to meet such conditions. Where
locations make it necessary or desirable from Contractor's standpoint to make changes in
arrangements or details shown on drawings, he may present suggestions for such changes
and obtain Engineer's approval prior to making such changes.

1.2 CODES:

A. All work under this division shall be in strict compliance with "International Codes" and
all applicable Codes and Regulations of the Authority Having Jurisdiction.

1.3 MATERIAL AND SHOP DRAWINGS:

A. Use only new materials and the standard product of a single manufacturer for each article
of its type unless specifically mentioned otherwise. Materials and workmanship in the
case of assembled items shall conform to the latest applicable requirements of NFPA,
ASME, NEC, ASTM, AWWA, NEMA, and ANSIL.

B. Schedule submittals to expedite work. Unless otherwise indicated in this Section,
submittals shall be submitted within 30 days of date of Notice to Proceed. Provide
electronic copies of submittals in PDF format for review and approval. All submittals
shall be bound in a single volume. Partial lists will not be considered and will be returned
to the Contractor. Controls may be submitted separately and shall be submitted no later
than 60 days of notice to proceed. Identify Project, Contractor, subcontractor, supplier,
manufacturer, pertinent drawing sheet and detail numbers, and associated specification
section numbers. A table of contents shall be included in the front of the submittal with
tabs indicating each section. Identify variations from requirements of Contract
Documents.

C. Contractor responsibilities:

1. Review submittals prior to transmittal. Verify compatibility with field conditions
and dimensions, product selections and designations, quantities, and
conformance of submittal with requirements of Contract Documents. Return non-
conforming submittals to preparer for revision rather than submitting to
Engineer. Coordinate submittals to avoid conflicts between various items of
work. Failure of Contractor to review submittals prior to transmittal to Engineer

GENERAL PROVISIONS - HVAC 230010 - 1



Energy Plant Repairs and Modifications 09/11/2017
University of South Carolina
State Project Number: H27-Z215

shall be cause for rejection. Incomplete, improperly packaged, and submittals
from sources other than Contractor will not be accepted. Submittals not stamped
APPROVED and signed by the Contractor will be returned to the Contractor.

Where required by specifications or otherwise needed, prepare drawings
illustrating portion of work for use in fabricating, interfacing with other work,
and installing products. Prepare /4~ per foot scale drawings of all mechanical
rooms when substituting items of equipment that are not the basis for design. All
equipment submitted shall be of adequate size and physical arrangement to allow
unobstructed access when installed, for routine maintenance, coil removal, shaft
removal, motor removal and other similar operations. Contract Drawings shall
not be reproduced and submitted as shop drawings. Drawings shall be 8-1/2 by
11 inches minimum and 24 by 36 inches maximum. Title each drawing with
Project name and reference the sheet the drawing corresponds to.

Provide product data such as manufacturer's brochures, catalog pages,
illustrations, diagrams, tables, performance charts, and other material which
describe appearance, size, attributes, code and standard compliance, ratings, and
other product characteristics. Provide all critical information such as reference
standards, performance characteristics, capacities, power requirements, wiring
and piping diagrams, controls, component parts, finishes, dimensions, and
required clearances. Submit only data which are pertinent. Mark each copy of
manufacturer's standard printed data to identify products, models, options, and
other data pertinent to project.

Control diagrams: Show relative positions of each component as a system
diagram. Provide points list, wiring diagram and schedule of all products and
components used in system.

Engineer will review and return submittals with comments. Do not fabricate
products or begin work which requires submittals until return of submittal with
Engineer acceptance. Promptly report any inability to comply with provisions.
Revise and resubmit submittals as required within 15 days of return from
Engineer. Make re-submittals under procedures specified for initial submittals.
Identify all changes made since previous submittal.

D. Engineer Review:

1.

Engineer will review submittals for sole purpose of verifying general
conformance with design concept and general compliance with Contract
Documents. Approval of submittal by Engineer does not relieve Contractor of
responsibility for correcting errors which may exist in submittal or from meeting
requirements of Contract Documents. After review, Engineer will return
submittals marked as follows to indicate action taken:

No Exception: Part of work covered by submittal may proceed provided it
complies with requirements of Contract Documents. Final acceptance will
depend upon that compliance. The term "approved" shall only indicate that there
is no exception taken to the submittal.
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1.4

1.5

1.6

3. No Exception As Corrected: Part of work covered by submittal may proceed
provided it complies with notations and corrections on submittal and
requirements of Contract documents. Final acceptance will depend upon that
compliance.

4. Revise And Resubmit: Do not proceed with part of work covered by submittal
including purchasing, fabricating, and delivering. Revise or prepare new
submittal in accordance with notations and resubmit.

E. Samples:

L. Submit samples to illustrate functional and aesthetic characteristics of products
with all integral parts and attachment devices. Include full range of
manufacturer's standard finishes, indicating colors, textures, and patterns for A/E
selection. Submit the number of samples specified in individual specification
sections. One sample will be retained by A/E.

F. Items Requiring Submittal are as Follows:

1. Test and Balance

2. Insulation

3. Victaulic Mechanical Pipe

4. All items listed in MANUFACTURERS: Section of 230010

ASBESTOS:
A. At any time the Contractor encounters asbestos, he shall immediately stop work in the

immediate area and suspend any further work until asbestos is removed. Contractor shall,
upon discovery of asbestos, notify owner, or owner's representative, who shall be
responsible for the removal of the asbestos, all in accordance with NESHAP (National
Emission Standard for Hazardous Air Pollutants). Any form of asbestos removal or
demolition shall be by owner. Engineer is not an "Owner or Operator" as defined under
NESHAP.

B. Contractor is responsible for, and shall be aware of all state and federal laws pertaining to
asbestos as well as NESHAP requirements.

LEAD FREE:

A. All solder, flux and pipe used in water system must be lead free. Lead free is defined as
less than 0.2 percent lead in solder and flux and less than 8.0 percent lead in pipes and

fittings.

AMERICANS WITH DISABILITIES ACT:

A. All items or work under this division of the specifications shall comply with guidelines as
set forth in the Americans With Disabilities Act.
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1.7

1.8

1.9

1.10

PERMITS AND FEES:

A.

Obtain permits, licenses, pay fees, etc. as required for performance of Contract. Arrange
for necessary inspections required by governing authority and deliver certificates of
approval to Architects or their representatives. File plans required by governing body.

DEFINITIONS:

A.

In this division of the specifications and accompanying drawings, the following
definitions apply:

B. Provide: To purchase, pay for, transport to the job site, unpack, install, and connect
complete and ready for operation; to include all permits, inspections, equipment,
material, labor, hardware, and operations required for completion and operation.

C. Install (Installed): To furnish and install complete and ready for operation.

D. Furnish: To purchase, pay for, and deliver to the job site for installation by others.

E. The Mechanical Contractor is cautioned that "furnish" requires coordination with others.
Such coordination costs shall be included as part of Mechanical Contractor's bid.

CUTTING AND PATCHING:

A. Cutting of walls, floors, roofs, partitions, and ceiling, required for proper installation of
the systems shall be performed under this contract.

B. Cutting shall be done in a neat, workmanlike manner. No joist, beams, girders, columns,
or other structural members may be cut without written permission from the Engineer.
When possible, holes shall be saw-cut or core drilled neat to minimize patching.

C. Re-routing of existing pipes, insulation, etc. as required for installation of new system is
included in this work. All work shall be done in accordance with specifications for new
work of the particular type involved.

D. Patching shall be performed to match existing structures, exterior walls and roofs, and

shall form watertight installation. Where existing ductwork, pipe or other items are
removed, the walls, floors, roofs, partitions or ceilings shall be patched to match existing
finishes by this contractor.

VERIFICATION OF DIMENSIONS, ETC.:

A.

The Contractor shall visit the premises and thoroughly familiarize himself with all details
of the work, working conditions, verify all dimensions in the field, advise the Engineer of
any discrepancy, and submit shop drawings of any changes he proposes to make in
quadruplicate for approval before starting the work. Contractor shall install all equipment
in a manner to avoid building interference.
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1.11

1.12

1.13

1.14

1.15

COORDINATION WITH OTHER TRADES:

A. Coordinate all work of each section with work of other sections to avoid interference.
Bidders are cautioned to check their equipment against space available as indicated on
drawings, and shall make sure that proposed equipment can be accommodated. Before
beginning work under each section, inspect installed work of other trades and verify that
such work is complete to the point where the installation may properly begin.

B. Where equipment supplied by an approved manufacturer is substituted for the specified
equipment, the Contractor will be responsible for coordinating any changes required in
his work or other trades work, including but not limited to electrical requirements,
structural steel requirements and space requirements. Any additional costs required to
make changes to other trades work shall be borne by this contractor.

PROTECTION OF ADJACENT WORK:

A. Protect work and adjacent work at all times with suitable covering. All damage to work in
place caused by Contractor shall be repaired and restored to original good and acceptable
condition using same quality and kinds of materials as required to match and finish with
adjacent work.

EXISTING EQUIPMENT AND MATERIALS:

A. All items of equipment removed under this section of the specifications shall become the
property of this Contractor shall be promptly removed from this site.

CLEAN-UP:

A. At the completion of the contract work, all areas where work has been performed shall be
left clean. All trash shall be removed from the site by the Contractor.

APPROVALS AND SUBSTITUTIONS:

A. Notwithstanding any reference in the specifications to any article, device, product,
material, fixture, form, or type of construction by name, make or catalog number, such
references shall be interpreted as establishing a standard of quality and shall not be
construed as limiting competition; and the Contractor, in such cases, may at his option
use any article, device, product, material, fixture, or type of construction which, in the
judgment of the Engineer, expressed in writing, is equal to that specified.

B. Requests for written approval to substitute materials or equipment considered by the
Contractor as equal to those specified, shall be submitted for approval to the Engineer ten
(10) days prior to bid date. Requests shall be accompanied by samples, descriptive
literature and engineering information as necessary to fully identify and evaluate the
product. No increase in the contract sum will be considered when requests are not
approved.

GENERAL PROVISIONS - HVAC 230010 -5



Energy Plant Repairs and Modifications 09/11/2017
University of South Carolina
State Project Number: H27-Z215

1.16

1.17

1.18

C.

The Contractor shall bear the burden and cost of coordinating with all trades any changes
in work required by substitutions, including but not limited to electrical connections,
additional components required, service clearance, etc.

AS-BUILT DRAWINGS:

A.

The Contractor shall keep a record set of drawings on the job; and as construction
progresses shall show the actual installed location of all items, material, and equipment
on these job drawings. Indicate approved changes in red ink.

At the time of final completion, a corrected set of As-Built drawings shall be delivered to
the Engineer. A final set of reproducible drawings with job information that reflects the
actual installation shall be prepared by the Engineer and given to the Owner.

WARRANTY:

A.

The Contractor for each section of the work under this division will furnish to the Owner
a written warranty for the installation as installed, including controls and all other
equipment covered under each section of the specifications, to perform in a quiet,
efficient, and satisfactory manner with no more than normal service.

Each warranty shall extend for a period of one year following substantial completion and
acceptance of construction. They shall be endorsed by the Contractor. Refrigeration
compressors shall have a five (5) year warranty.

MANUFACTURERS:

A.

In order to define requirements for quality and function of manufactured products, and
requirements such as size, gauges, grade selection, color selections and like specifications
requirements, the specifications as written hereinafter are based upon products of those
manufacturers who are named hereinafter under various specifications for materials.

In addition to products of manufacturers named hereinafter in the specifications,
equivalent products of the following named manufacturers will be acceptable under the
base bid:

1. Cooling Towers:
a) Marley Cooling Technologies, Evapco, Baltimore Air Coil
2. Seismic and Vibration Equipment:
a) Mason Industries, Vibration Mountings & Controls, Inc., Amber/Booth

Company, Vibration Eliminator Co., Kinetics Noise Control
3. Pumps:

a) Bell and Gossett Company, Taco, Inc.
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4. Automatic Flow Control Valves:
a) Flow Design Inc, Griswold Controls, Nexus Valve, PRO Hydronics
5. Temperature and Air Pressure Gages:

a) Dwyer Instruments, Weiss Instruments, H.O. Trerice Company, Ellison
Draft Gauge Company, Inc., Weksler Instrument

6. Temperature Controls:
a) Johnson Controls
7. Valves:

a) Adams, Zwick, Velan
8. Pipe Hangers:

a) Cooper B-Line, Fee and Mason Manufacturing Company, Anvil
International, Erico Caddy, Tolco a Division of Nibco

9. Identification Items:

a) Seton Name Plate Company, W.H. Brady Company, Handley Industries,

Inc.
PART 2 - PRODUCTS
2.1 PAINTING:
A. Furnish touch up paint supplied by equipment manufacturer.
B. Coat ferrous metal surfaces that do not have factory painting or galvanizing with one coat
of Sherwin Williams high heat aluminum paint.
2.2 CONCRETE EQUIPMENT FOUNDATIONS:
A. Use 3000-psi "batch plant" concrete or approved '"precast" reinforced concrete
foundations.
2.3 NAME PLATES:
A. All equipment provided under this division shall be labeled with a Bakelite nameplate 1"

x 3" minimum with 3/8" minimum height lettering as manufactured by Seton Name Plate
Company. See filter nameplate requirement below.
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24

2.5

2.6

2.7

VALVES:

A.

All valves provided under each section shall be of a single manufacturer unless otherwise
specified. Leave packing for all valves in good condition, replacing as necessary for
completion of work. Packing is to be of an approved material suitable for required
service. Valve manufacturer and pressure rating shall be cast on side of valve body. Each
threaded valve shall have a union installed adjacent to it. All valves shall be of listed
manufacturer as scheduled hereinafter in other sections of Division 23. Valves on
insulated pipes shall have handle extensions the thickness of the insulation.

VALVE TAGS AND SCHEDULE:

A.

Provide separate typewritten list of all valves, giving number and use and control of each,
on a small scale drawing outlining the general run of pipe lines and showing the location
of valves for each section of work. Pipe lines in diagram shall be color coded to match
piping. Drawings to be framed under glass and located in the equipment room. Provide a
1-1/2" diameter round brass numbered tag secured to each valve with "S" hook, Style P-
250 BL as manufactured by Seton Name Plate Company, Brady Worldwide, Brimar
Industries, or equal.

THERMOMETERS FOR PIPING:

A.

Thermometers, except where otherwise specifically noted on drawing, shall be equal to
Weiss Instruments model DVU35.

All thermometers shall be digital solar powered with a stem assembly suitable for
mounting in a threaded pipe well. The thermometer shall have an adjustable angled body.

Thermometer Wells:

1. Thermometer wells shall be provided at all points indicated on the drawing.
Thermometer wells shall be designed to hold an engraved stem thermometer. The
wells shall be made of heavy brass and shall be approximately six inches long,
shall project two inches into the pipe and shall have dust protecting caps and
chains. Pipes smaller than 2-1/2 inches in size shall be enlarged at the points
where the wells are installed. Wells shall be set vertical or at an angle so as to
retain oil.

PRESSURE GAUGES:

A.

Pressure gauges shall be installed as indicated on the drawing. Pressure gauges shall be
equal to Weiss model LF401 liquid filled with stainless steel bayonet and case. Except as
otherwise specified or shown, gauges shall have 4" dials.

Each gauge shall be equipped with a brass needle valve.

Each steam gauge shall be equipped with syphon.
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D. Gauges shall be installed in such a manner so as to be accessible and easily read. Range
of gauge for each particular point of application shall be selected so that pointer is
approximately in midpoint of scale under normal operating conditions.

2.8 SLEEVES AND OPENINGS:

A. Provide UL certified fire stop sleeving system for all pipe penetrations through fire rated
walls, floors, partitions, ceilings, floor-ceiling assemblies and roofs as tested under
ASTM E814-02 "Standard Method of Fire Tests of Through Penetration Fire Stops".

2.9 SEISMIC RESTRAINTS:

A. Seismic restraints shall be provided per International Building Code Chapter 16 for
Category D Buildings (See Code Compliance on Drawing Cover Sheet), specification
section 230548 and the drawings.

PART 3 - EXECUTION
3.1 CONCRETE EQUIPMENT FOUNDATIONS:

A. Consult ASHRAE: A Practical Guide to Seismic Restraint, Chapter 6 for specific
reinforcement and anchoring details, with respect to pad size and seismic forces. Unless
otherwise noted, set all floor mounted and "on-grade" mounted equipment on 6" high
concrete foundation pads. Concrete foundations shall be reinforced with #4 bars - 12" o.c.
both ways, or as directed by A Practical Guide to Seismic Restraint. Pads shall be
approximately 6" larger than equipment base, and have 1" x 1" chamfer on all edges.
Pads shall have carborundum brick rubbed finish. Surface finish shall be uniformly
smooth. Concrete floor shall be rough and foundation doweled to floor per A Practical
Guide to Seismic Restraint.

3.2 EXCAVATION, TRENCHING AND BACKFILLING:

A. To accommodate mechanical work execute all excavation, trenching, shoring and
backfilling in excess of that required for structures. Coordinate this work with that
required for structures, and schedule such work to be consistent with other construction
work. All work shall be in compliance with OSHA safety standards.

B. Perform all excavations of every description and whatever substances encountered, to
depths indicated, or as otherwise specified. During excavation, material suitable for
backfilling shall be piled a sufficient distance from banks of trench in an orderly manner.
Avoid overloading to prevent slides or cave-ins. All excavated materials not required or
suitable for backfill shall be removed and wasted as indicated on drawings or as directed.
Execute such grading as may be necessary to prevent surface water from flowing into
trenches or other excavations. Any water accumulating therein by surface flow, seepage
or otherwise, shall be removed by pumping or by other approved method. Such sheeting,
bracing and shoring shall be done as may be necessary for protection of work and for
safety of personnel. Unless otherwise indicated, excavation shall be by open cut. Short
section of a trench may be tunneled if, in the opinion of the Engineer, the pipe can be
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safely and properly installed and backfill can be properly tamped in such tunnel sections.
Excavation shall be considered as unclassified and shall be executed complete.

C. Width of trenches at any point below top of pipe shall not be greater than outside
diameter of pipe plus 16" for pipes measuring up to thirty inches, and 24" for pipe
measuring greater than thirty inches, to permit satisfactory jointing and thorough tamping
of bedding material under and around pipe. Care shall be taken not to over-excavate.
Correct over-excavation by means of backfilling with concrete, or tamped and compacted
suitable backfill material as approved for other backfilling work.

D. Remove rock in either ledge or boulder formation and replace with selected materials in
such manner as to provide a compacted earth cushion having a thickness between
unremoved rock and pipe of at least eight inches, or 1/2 inch for each foot of fill over top
of pipe, whichever is greater, but not more than three-fourths nominal diameter of pipe.
Where bell-and-spigot pipe is used, maintain cushion under bell as well as under straight
portion of pipe.

E. Whenever wet or otherwise unstable soil that is incapable of adequately supporting pipe
is encountered in trench bottoms, remove such material to depth required and replace to
the proper grade with selected material compacted as hereinafter specified for backfilling
of pipe.

F. Bedding surface for pipe shall provide a firm foundation of uniform density throughout
entire length of pipe. Carefully bed pipe in a soil foundation that has been accurately
shaped and rounded to conform to lowest one-fourth of outside portion of circular piped,
or lower curved position of pipe arch for entire length of pipe or arch. When necessary,
tamp bedding firmly. Bell holes and depressions for joints shall be only of such length,
depth, and width as required for properly making particular type joint.

G. Existing utility lines that are shown on drawings, or locations of which are made known
to Contractor prior to excavation, and that are to be retained, as well as utility lines
constructed during excavation operation shall be protected from damage during
excavation and backfilling and, if damaged, shall be repaired by Contractor at his
expense. In event that Contractor damages any existing utility lines that are not shown on
drawings or locations of which are not know to Contractor, report thereof shall be made
immediately. If it is determined that repairs shall be made by Contractor, such repairs will
be ordered under terms of "Changes in the Work" as set forth in the General Conditions.

H. After bedding has been prepared and pipe installed, selected material from excavation or
burrow, at a moisture content that will facilitate compaction shall be placed along both
sides of pipe in layers not exceeding six inches in compacted depth. Bring backfill up
evenly on both sides of pipe for its full length. Care shall be taken to ensure thorough
compaction of fill under tampers and rammers. Continue this method of filling and
compacting until fill has reached an elevation of at least 12 inches above top of pipe.
Backfill and compact remainder of trench by spreading and rolling, or compact by
mechanical rammers or tampers in layers not exceeding eight inches.

L. In compacting by rolling or operating heavy equipment parallel with pipe, displacement
of or injury to pipe shall be avoided. Movement of construction machinery over a culvert
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or storm drain at any stage on construction shall be at Contractor's risk. Any pipe
damaged thereby shall be repaired or replaced at option of Engineer and expense of
Contractor.

Wet down all fill and backfill work, and each layer thereof to obtain optimum moisture
content. Compaction shall then be executed to density of 95 percent of that obtainable in
laboratory by Procter Method, or by AASHO Method T99.

When fill or backfill is required to be compacted to any specified density factor, tests
shall be executed by an approved laboratory to ascertain compliance with requirements.
One test shall be made for each 50 linear feet of open trench. Repeat tests for any specific
area which fails to meet requirements until conformance is obtained. Cost of laboratory
services shall be borne by Contractor as part of costs for this section of work.

Remove from site all excess earth, rock and other debris resultant from excavation and
backfilling work.

33 PIPE FITTINGS:

A.

General: Provide complete systems of piping and fittings for all services as indicated. All
pipe, valves, and fittings shall comply with American National Standards Institute, Inc.
Code and/or local codes and ordinances. All fittings shall be domestically produced from
domestic forgings. Cut pipe accurately to measurements established at building or site,
and work into place without springing or forcing, properly clearing all windows, doors,
and other openings or obstructions.

Excessive cutting or other weakening of building to facilitate piping installation will not
be permitted. Piping shall line up flanges and fittings freely and shall have adequate
unions and flanges so that all equipment can be disassembled for repairs. Test all piping
prior to insulation or concealing.

All welded pipe and fittings shall be delivered to job with machine beveled ends. Where
necessary, beveling may be done in field by gas torch. In which case, surfaces shall be
thoroughly cleaned of scale and oxidation after beveling.

Screwed piping shall have tapered threads cut clean and true; and shall be reamed out
clean before erection. Each length of pipe, as erected, shall be upended and rapped to free
it of any foreign matter.

34 WELDING:

A.

All welding shall be done by certified welders. Welded pipe shall have flanges at valves
and elsewhere as required to permit disassembly for maintenance. Tests and reports shall
be as follows:

Qualification test of each welder prior to beginning of construction.

One sample of weld of each welder's work selected at random by Engineer during
construction period.
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3.5

3.6

PIPE:

Procedure for making tests of welds shall be as outlined in Section 9 of ASME Boiler
Construction Code. These tests shall be made by an approved testing laboratory, and a
report furnished to Engineer. Report on qualification tests shall be made for gas welding
and electric arc welding on steel in horizontal fixed position. A testing laboratory
representative shall witness making of welds made for qualification tests. All costs of
testing of welds shall be paid by Contractor.

All piping material shall be as specified in other sections of this division.

Fittings and Connections: All turns and connections shall be made with long radius
fittings as scheduled hereinafter. No miter connections will be permitted in welded work.

Pipe joints shall be made in accordance with the following applicable specifications:
Make up flanged joints with ring-type gaskets, 1/16 inch thick.

Weld-O-Lets, or similar approved fittings, may be used if branch pipe is less than one-
half the size of the main. In all other cases, welding fittings shall be used. All welded
piping shall be as specified hereinbefore.

Make all solder joints with non-corrosive type flux 95 Percent tin and 5 percent antimony
alloy solder.

Threaded Pipe: Threaded joints shall have American Nation taper screw threads with
graphite and oil compound applied to male thread.

Plastic Pipe: Joints for polyethylene and polypropylene pipe and fittings shall be made
by heat fusion. Approved mechanical compression type joints may be provided in lieu of
joints made by heat fusion for polypropylene pipe. Installation and testing of mechanical
compression joints shall be in accordance with the manufacturer's recommendations.
Joints for acrylonitrile-butadiene-styrene and polyvinyl chloride pipe and fittings shall be
made using solvent cement. Threaded joints shall be used only where required for
disconnection and inspection.

SLEEVES:

A.

Provide all sleeves in floors, beams, wall, roof, etc. as required for installing work of this
division unless otherwise specified hereinafter. Size sleeves for insulated pipe to
accommodate both pipe and insulation. Construct vertical sleeves in connection with
concealed piping of 22 gauge galvanized iron. Sleeves thru fire-rated assemblies shall be
firestopped as specified herein and insulation shall not pass thru sleeve unless material
complies with firestopping specified.
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3.7 PIPE HANGERS, SUPPORTS AND INSERTS:

A. Pipe hangers, supports and inserts shall comply with Table 305.4 of the 2015
International Mechanical Code and be provided as follows:

B. All piping shall be supported by forged steel hangers or brackets suitably fastened to
structural portion. Wall brackets shall be Fee & Mason Fig. No. 151. Provide lock nuts
on all adjustable hanger assemblies.

PIPE SIZE - INCHES

1/2-2 2-12-4 6-Up Wall Plate Hanger

Grinnel 104 260 171 139

Fee & Mason 199 239 170 302

Elcen 92 12 15 -

C. Hanger or Support Spacing (unless specified different hereinafter):

1. Copper Pipe:
Nominal Pipe Size — Inches Maximum Span - Feet
1-1/4" and under 6' and at each change in direction
1-1/2" and above 10" and at each change in direction
2. Steel Pipe:

12'- 0" intervals and at each change in direction
3. Threaded Pipe:

12'- 0" intervals and at each change in direction
4. Plastic Pipe:

4'- 0" intervals

D. Size hangers on insulated piping to permit insulation and saddles to pass full size through
hanger.

E. Trapeze Hangers:
1. May be used for groups of pipes close together and parallel. Trapeze hangers

may be constructed from structural channel or angle irons or from pre-formed
channel shapes. All pipe lines must be held on specific centers by U bolts, clips
or clamps.
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3.8

3.9

3.10

3.11

3.12

3.13

F. Special and Additional Supports:

1. Special supports will be required where hangers cannot be used. Horizontal pipes
shall be secured to prevent vibration or excessive sway. Where required, provide
additional hangers to secure required level, slope or drainage, and also to prevent
sagging. Provide a hanger within one foot of each elbow. Provide all
miscellaneous steel required for pipe supports, anchors, etc.

2. Pipe supports located on the exterior of the building on grade or on the roof shall
be steel with a hot dip galvanized coating.

INSULATION SHIELDS:

A. Provide all insulated piping with 10-inch long (16 gauge) protective galvanized sheet
metal shields extending 120 degrees around bottom of insulated pipe.

SWING CONNECTIONS:

A. Swing connections shall be provided at all points of expansion. Install all connections to
equipment, etc. in a manner to allow for normal pipe movement due to thermal expansion
without causing undue stresses to be exerted on said equipment.

REDUCING FITTINGS:

A. Where pipe lines reduce in size, provide reducing fittings wherever possible. Provide
eccentric fittings or reducers where horizontal runs of supply lines reduce in size, and
install so that there will be no air trapped in hot or cold water systems. In screwed work,
no bushings shall be used unless there is a difference of two standard pipe sizes between
inner and outer threads.

DIELECTRIC CONNECTIONS:

A. Wherever any connection is made between dissimilar metals, provide dielectric pipe
couplings, unions, or nipples rated for 210 degrees F.

UNDERGROUND BARE STEEL PIPE AND FITTINGS COVERING:

A. All underground bare steel pipe joints shall be wrapped mechanically with asphalt
primer, and asphalt-saturated felt or asphalt-saturated glass wrapper bonded to the enamel
all in accordance with Asphalt Institute Specification M1. Joints that cannot be factory
coated shall be field coated by hand as above.

ELECTRIC WORK:

A. All motors, and motor starters shall be furnished for items installed under this division of
the specifications. All starters shall be magnetic type. All electrically operated equipment
shall have readily accessible nameplates summarizing electrical information (i.e., voltage,
phase, horsepower, watts, or amperes). Starters shall be as manufactured by General
Electric Company, Westinghouse Electric Company, Cutler-Hammer Inc., or Square D
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3.14

Company. A.C. magnetic starters shall be across-the-line type. Starters shall provide
overload protection in each phase and shall otherwise conform to all applicable
requirements of these specifications. All magnetic starters shall be combination type,
Motor Circuit Protector (MCP) type having interrupting rating equal to or greater than the
available short circuit current, with "HAND-OFF-AUTO" selector switch, auxiliary
contact, and pilot light in cover. Provide laminated plastic nameplates with white center
core for each starter.

For motors controlled by variable frequency drives, provide shaft grounding on the motor
equal to Aegis bearing protection ring.

All control conduit and wires and control devices shall be furnished and installed under
this division. All contactors shall be of the mechanically held type. All control wiring
within starters shall be installed in a workmanlike manner and neatly laced. All control
wiring shall be color coded.

All work shall conform with the applicable requirements of the National Electrical
Codes. All electrical power characteristics shall be as indicated. All devices, which make
and/or break electrical circuits, shall be rated for at least 125 percent of the load.

Relays, contactors, and control devices shall open all ungrounded conductors. All fuses
shall be current limiting time delay type equal to Bussman "LPN", 250 volt or "LPS", 600
volt.

Control voltage shall not exceed 120 volts. Control power shall be taken from line
terminals of controllers. Where necessary, control transformers shall be provided and
shall conform to NEMA Standards, properly sized, and shall be properly fused. Where
control voltage is 120 volts, control conductors shall be color-coded.

Electrical power service and connections to all equipment in this division will be made
under electrical division of the work.

Manual motor starters with overload protection shall be flush mounted type with pilot
light. Square D Catalog No. 2510-FS-1P or General Electric, or Westinghouse
equivalent.

ITEMS OF MECHANICAL EQUIPMENT:

A.

All items of mechanical equipment electrically operated shall be in complete accordance
with paragraph in this division entitled "Electrical Work". Mechanical equipment, other
than individually mounted motors, shall be factory pre-wired to a single-set of line
terminals and to a single load terminal strip to match load terminals on equipment. Each
step shall have properly sized contactor and overcurrent protection.

Mechanical equipment electrical components shall all be bonded together and connected
to electrical system ground.
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3.15

3.16

CLEANING:

A.

All surfaces on metal, pipe, insulation covered surfaces, and other equipment furnished
and installed under this division of the specifications shall be thoroughly cleaned of
grease, scale, dirt and other foreign material.

Upon complete installation of ducts, clean entire system of rubbish, plaster, dirt, etc.,
before installing any outlets. After installation of outlets and connections to fans are
made, blow out entire system with all control devices wide open.

SYSTEM BALANCING:

A.

The HVAC Contractor is responsible for the entire Test & Balance process. The
contractor shall employ an independent balancing firm specializing in total system air
balancing as approved by the engineer and certified by the AABC or NEBB. The
balancing firm shall be employed prior to installation of any ductwork. Provide all labor,
engineering and test equipment required to test, adjust, and balance all hydronic systems.

The Contractor is responsible to have a functioning system prior to Testing and
Balancing, to provide a joint and cooperative effort to coordinate the test and balance,
and to solve any problems in balancing and controls in order to establish proper system
performance before leaving the job. The Contractor is responsible for providing the Test
and Balance Agency (TAB) with a complete set of project drawings, specifications, and
submittals, and for providing and installing new sheave or sheaves, new belts, as
required, if a change in fan speed is necessary which cannot be made by adjusting the
sheave originally installed. When requested by the Engineer, the TAB Agency will
review plans and specifications of the systems prior to installation and submit a report of
any deficiencies, which could preclude proper adjusting, balancing and testing of the
system. The TAB agency shall submit copies of deficiency reports along with a
preliminary report to the Engineer for review prior to final submittal.

Instruments used will be those that meet the instrument requirements for Agency
Qualifications of the AABC as published in the NEBB “Procedural Standards for Testing
Adjusting and Balancing of Environmental Systems” or the AABC "National Standards
for Total System Balance".

Water volumes shall be adjusted to within 10% of design whenever balancing cocks or
flow meters are installed. Where automatic flow control valves are shown, pressure drop
readings shall be taken across the coils to verify flow. After system balancing, the
Mechanical Contractor shall trim pump impellor or adjust pump speed to maintain flow
at design conditions. The pump flow shall not be restricted by valves to reduce flow
volume.

Reporting (Submit five copies of final Test Report)

1. Complete nameplate data and equipment schedule number for all rotating
equipment.
2. Design and actual operating data for all rotating equipment including inlet and

outlet data, flow rates, amps, voltage and rpm.
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3. Design and actual water flow rates. Prepare a diagram showing flow
measurement points.
4. Record flow rates, temperatures and pressures across each water coil, condenser

and other heat exchangers.
3.17 TESTING (PIPING):

A. Upon completion of each system of work under this division, and at a designated time, all
piping shall be pressure tested for leaks in the presence of the owner. Owner shall be
notified five days before testing is to be conducted and all tests shall be conducted in the
presence of the owner. All equipment required for test shall be furnished by contractor at
his expense. All tests shall be performed as specified hereinafter. If inspection or tests
show defects, such defective work or material shall be replaced and inspection and tests
repeated at no additional cost to owner. Make tight any leaks. Repeat tests until system is
proven tight. Caulking of leaks will not be permitted. All equipment not capable of
withstanding the test pressure shall be valved off during the test.

B. Condenser Water Systems: Subject system to 1-1/2 times the working pressure, but not
less than 100 psig hydrostatic test pressure. All water piping shall be balanced to produce
water quantities as indicated with all automatic control valves wide open.

3.18 IDENTIFICATION OF PIPING:

A. All piping, bare and insulated, installed under this division shall be given two coats of
finish painting by this contractor as listed hereinafter. Paint shall be Glidden Industrial
Enamel, or equal by Sherwin-Williams or Devoe Paints. Samples of colors and type paint
shall be submitted for approval prior to application.

3.19  PIPE CODING:

A. After all piping has been painted with color-coding, all piping installed under this
division shall be coded and marked with "Perma-Code" pipe markers as manufactured by
W.H. Brady Company, 712 Glendale Avenue, Milwaukee, Wisconsin. Markers shall be
applied to properly identify piping, but in no case shall they be applied more than 20 feet
apart. Markers shall be 1-1/8 inch by 7 inches and shall be secured by spiral wrapping
with 3/4 inch wide vinyl banding tape, color matching service, at each end of marker.

3.20 IDENTIFICATION OF EQUIPMENT IN MECHANICAL AREAS:

A. All items of mechanical equipment shall be identified with a black bakelite label with
engraved white lettering 1/2” tall. Labels shall be mechanically attached to the equipment
with rivets or stainless steel screws. Thermostats and control devices shall be identified
with a black bakelite label with engraved white lettering 1/4” tall. Lettering shall
correspond with the tags shown in the drawings.

321 ADJUSTMENT AND TRIAL RUNS:

A. Upon completion of all work, the contractor shall operate the system in the presence of
the owner for the purpose of demonstrating quiet and satisfactory operation, the proper
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setting of controls, safety and relief valves, and cleanliness of system. Heating and
cooling shall be tested separately during periods approaching design conditions and shall
fully demonstrate fulfillment of capacity requirements. Test procedures shall be in
accordance with applicable portions of ASME, ASHRAE, and other generally recognized
test codes as far as field conditions will permit. Any changes or adjustment required shall
be made by the contractor without additional expense to owner.

B. Document and submit all operating conditions (startup report) of equipment during trial
runs and after test and balance is complete. Include in the report:

Ambient air temperature

Design operating temperatures and flow rates

Entering and leaving water temperatures at each coil

Entering and leaving water temperatures at each chiller, boiler or heat exchanger
Amp draw of all motors and nameplate amps

Voltage at each piece of equipment

AN S e

3.22  OPERATION AND MAINTENANCE INSTRUCTIONS, AND MAINTENANCE MANUAL:

A. Upon completion of work, and at a time designated by the engineer, a competent
employee of the contractor shall be provided to instruct a representative of the owner in
the operation and maintenance of the system.

B. Minimum instruction period shall be:
1. Air Conditioning System - 1 day
C. Maintenance Manuals: The contractor shall compile and bind five (5) sets of all

manufacturer's instructions and descriptive literature on all items of equipment furnished
under this work. These instructions shall be delivered through the general contractor to
the engineer for approval prior to final inspection.

D. Instructions shall include:

Warranty letter signed by the Mechanical Contractor.

Index for each section with each section properly identified.

Complete equipment list with model and serial numbers.

Complete equipment list with filter sizes and quantities.

Copy of one complete, approved submittal for each equipment section.

Description of each system, including manufacturer's literature for all items.

Start-up and shut-down description for each system.

Suggested operating and maintenance instructions with frequency of maintenance

indicated.

Parts list for all items of equipment.

10. Name, address, and telephone number of nearest sales and service organization
for all items of equipment.

11. Startup reports.

12. Test and Balance Reports

NN R LD =
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E.

Manuals shall be 8-1/2 x 11 inch text pages bound in three ring expansion binders with a
hard durable cover with clear plastic pocket on front for title page. Prepare binder covers
with printed subject title of manual, title of project, date, and volume number when multi-
ple binders are required. Printing shall be on face and spine. Provide a table of contents
for each volume. Internally subdivide the binder contents with divider sheets with typed
tab titles under reinforced plastic tabs. Provide directory listing as appropriate with
names addresses, and telephone numbers of design consultant, Contractor,
subcontractors, equipment suppliers, and nearest service representatives.

Manuals shall be 8-1/2 x 11 inch text pages in digital PDF format. Prepare binder covers
with printed subject title of manual, title of project, date, and volume number when multi-
ple binders are required. Provide a table of contents for each volume. Internally
subdivide the binder contents with bookmarks providing a link to each section. Provide
directory listing as appropriate with names addresses, and telephone numbers of design
consultant, Contractor, subcontractors, equipment suppliers, and nearest service
representatives.

End of Section 230010
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SECTION 230500 - HVAC

PART 1 - GENERAL

1.1

General Requirements:

A. This Section of the Specifications and related drawings describe requirements pertaining
to Air Conditioning, Heating and Ventilation work, including applicable HVAC
Insulation in separate Section 230700 and Vibration Isolation, Seismic Restraint in
separate Section 230548 and Temperature Controls in separate Section 230900. All work
shall comply with Section 230010 - General Provisions - HVAC.

PART 2 - PRODUCTS

2.1

2.2

23

24

25

HVAC

QUALITY ASSURANCE:

A. The contractor must comply with this specification in its entirety.

PIPE AND FITTINGS:

A. Schedule of pipe and fittings: Piping and fittings shall conform to requirements as

indicated herein.

B. All pipe shall be domestically produced from domestic forgings.

SCHEDULE OF PIPING

SERVICE ITEM PIPING FITTINGS FLANGES
OR UNIONS

Condenser All sizes Black steel Buttweld 150 Ib. forged

Water - Open steel Sch. 40  black steel black steel

Loop (within ASTM A-53  steel Sch. 40  steel

building and

underground)

VALVES LIST: All valves of similar type shall be of a single manufacture unless otherwise
specified, and be of manufacturer’s highest grade.

A. All valves shall have malleable iron handwheels, valves 2-1/2 and larger cast iron
handwheels, self locking stem nuts, and Teflon impregnated stem packing. Valves shall
be asbestos free.

AUTOMATIC FLOW CONTROL VALVES:

A. Flow control valves shall be by Griswold Controls Isolator Y, or equal by Nexus and

Flow Design Inc, forged brass body with a stainless steel flow control cartridge assembly.
The body design allows inspection or removal of cartridge without disturbing piping
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2.6

2.7

2.8

HVAC

connections. Body has an integral handle ball valve, and a union end with
interchangeable end pieces for the outlet of the valve body, and an integral 20 mesh
stainless steel strainer element. The Isolator Y is provided with two pressure/temperature
test valves with a hose bib adapter and cap.

SHUT OFF VALVES:

A. Provide Adams MAK-B6-150-GEAR CS x SS valves or equal by Zwick.

B. Valves shall be Adams Triple Offset Valve, Carbon Steel Body, 316SS Disc, SS/Graphite
Laminated Metal Seat Ring, Bi-directional Zero Leakage Shutoff, ANSI 150# Double
Flange Construction, API 607 4th Edition Firesafe, Field Repairable, Fully Keyed One
Piece, Large Diameter Shaft, Rectangular Keys for Disc Connection (no thru pins), Gear
Mtg Bracket "Registered" to Body, and Gear Operated.

STRAINERS:

A. Strainers shall be equal to Spirax Sarco Company Y -pattern sediment separators, or equal

by ITT or Armstrong, iron body, monel mesh screen. Sizes 2-1/2 inches and larger to be
flanged pattern, Type CI-125; sizes 2 inches and smaller to be screwed pattern Type IT.
Where basket type strainers are called for on drawings, they shall be Type Flanged - 125
cast iron large capacity. Strainer to have ball valve blow down with hose end connection
and chained cap.

VICTAULIC MECHANICAL PIPE COUPLINGS AND FITTINGS:

A.

Victaulic AGS Mechanical Couplings, 14 inch (DN350) through 60 inch (DN1500):
Couplings shall consist of two ASTM A-536 ductile iron housing segments, a wide
elastomer pressure responsive gasket, and zinc electroplated carbon steel track head bolts
and nuts conforming to the physical and chemical requirements of ASTM A-449 and the
physical requirements of ASTM A-183. Designed for operating temperatures from -30
deg F (-34 deg C) to +230 deg F (+110 deg C).For direct buried application Xylon coated
bolts will be required.

Grooved Coupling and Fitting Types:
1. W07 AGS Rigid Coupling.

2. W77 AGS Flexible Coupling for linear and angular movement, vibration
attenuation, and stress relief.

3. W741 Flange Adapter 14 inch (DN350) to 24 inch (DN600): For use with AGS
grooved end pipe and fittings, flat faced, for mating to ANSI Class 125 / 150
flanges.

4, AGS Fittings shall be supplied with factory AGS grooved ends, for use with

Victaulic W07 or W77 couplings and W741 flange adapter. \
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2.9

HVAC

C.

D.

PUMPS

Victaulic Grooved End Valves

1. Butterfly Valve-Victaulic Vic®-300 AGS.

2. Check Valve-Victaulic Series W715.

Training:

1. A Victaulic factory trained representative (direct employee) shall provide on-site
training for contractor’s field personnel in the use of grooving tools, application
of groove, and product installation.

2. A Victaulic representative shall periodically visit the job site and review

installation. Contractor shall remove and replace any improperly installed
products.

Contractor shall furnish and install new double suction vertically split case pumps for
chilled water cooling and hot water heating systems as indicated on the drawings. Pumps
shall be Model VSC as manufactured by Bell & Gossett or approved equal (see Section
2320010) of the type, arrangement, size, and indicated capacities and characteristics.
Pump substitutions shall be provided with connection sizes equal to those scheduled.
Pump connections shall not be downsized. Pump substitutions shall not be provided at
efficiencies less than those scheduled.

COMPONENTS

1.

The pumps shall be long coupled, base mounted, single stage, double suction,
vertical split case design, in cast iron bronze fitted construction specifically
designed for quiet operation. Suitable for standard operations at 300° F and 175
PSIG working pressure or optional operation up to 300 PSIG working pressure.
Working pressures shall not be de-rated at temperatures up to 300F.

The bearing housing shall supply support for heavy-duty single row permanently
lubricated ball bearings, with provision for purging or flushing if desired.
Polyurea grease, capable of handling both high and low temperatures and that is
resistant to washout and condensation shall be provided. The bearings shall be
capable of absorbing both radial and thrust loads and maintaining the rotating
element in proper axial alignment. Bearings shall be capable of being inspected
and repaired by removal of only a bearing bracket.

The impeller shaft shall be of solid 1045 steel with 304 SS sleeves covering the
wetted area of the shaft. 12x14x22, 14x16x22, 16x18x19, and 18x20x22 sizes
shall be fitted with solid 416 SS shaft; heat-treated to 80 KSI yield strength.
Pump shall be equipped with internally flushed unitized mechanical seal
assemblies, mounted on 304SS sleeves, installed in enlarged tapered seal
chambers. Application of an internally flushed mechanical seal shall be adequate
for seal flushing without requiring external flushing lines.
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HVAC

10.

11.

12.

13.

Mechanical seal assemblies shall be unitized, single spring, EPR elastomer
bellows with drive ring, Carbon face rotating against a stationary Silicon Carbide
face allowing for fast and easy installation and replacement. Seals shall be
capable of being inspected and easily repaired.

Impeller shall be of the enclosed double suction type made of low zinc silicon
brass, both hydraulically and dynamically balanced to ISO 1940-1:2003 balance
grade G6.3 and keyed to the shaft.

A coupling, capable of absorbing torsional vibration and of operating in variable
speed applications, shall be employed between the pump and motor. An optional
Spacer Coupler shall allow for removal of pump’s wetted end without disturbing
pump volute or movement of the pump’s motor and electrical connections.

An ANSI B15.1 and OSHA 1910.219 compliant coupling guard shall shield the
coupler during operation. Coupler guard shall be dual designed and contain
viewing windows for inspection of the coupling. No more than .25 inch opening
in the guard around the rotating assembly shall be visible.

Pump volute shall be of a cast iron ASTM A159 material (35,000 psi) design
with an integrally cast pump discharge and an integrally cast pump suction.
Flanges shall be extra heavy-duty design and will be of 250# thickness while
capable of being drilled for 125# ANSI flat face use. Volute shall have integrally
cast support feet, gauge ports at nozzles, and vent and drain ports.

Motors by Baldor ODP NEMA Premium Efficient and shall meet scheduled
horsepower, speed, voltage, and enclosure design. Pump and motors shall be
factory aligned, and shall be realigned after installation by the manufacturer’s
representative. Motors shall be non-overloading at any point on the pump curve

and shall meet NEMA specifications and conform to the standards outlined in
EPACT 92.

Base plate shall be welded structural steel fully enclosed at sides and ends, with
securely welded cross members. The minimum base plate stiffness shall conform
to ANSI/HI 1.3-2000, section 1.3.5.3 for Horizontal Base Plate Design standards.
First modal frequency of the base shall be no less than 20% higher than the
maximum operating speed (29.7 Hz at 1780RPM) of the unit.

Pump rotation shall be right-hand or left-hand as viewed from the pump’s motor
end and in respect to the discharge flange.

Pump shall be of a maintainable design for ease of maintenance and should use
machine fit parts that are easily disassembled.

The pump(s) vibration limits shall conform to Hydraulic Institute ANSI/HI 1.1-
1.5, section 1.4.6.1.1 for recommended acceptable unfiltered field vibration
limits (as measured per HI 1.4.6.5.2, Figure 1.108) for pumps with rolling contact
bearings. Pump manufacturer shall be ISO-9001 certified.
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14. The seismic capability of the pump shall allow it to withstand a horizontal load of
0.5g, excluding piping and/or fasteners used to anchor the pump to mounting
pads or to the floor, without adversely affecting pump operation.

15. Each pump shall be hydrostatically tested and painted with one coat of high
quality factory approved paint and name-plated before shipment from the factory.

C. ACCESSORIES
1. Provide one (1) set of mechanical seals for each model type of primary pump.
2.10 COOLING TOWERS:

A. MANUFACTURERS: Provide EVAPCO cooling towers Model USS 424-3N28 or
approved equal (see Section 2320010) of the type, arrangement, size, and indicated
capacities and characteristics.

B. QUALITY ASSURANCE
1. Verification of Performance:

a) The thermal performance shall be certified by the Cooling Technology
Institute in accordance with CTI Certification Standard STD-201.
Lacking such certification, a field acceptance test shall be conducted
within the warranty period in accordance with CTI Acceptance Test
Code ATC-105, by a Certified CTI Thermal Testing Agency. The
Evaporative Heat Rejection Equipment shall comply with the energy
efficiency requirements of ASHRAE Standard 90.1.

b) Unit Sound Performance ratings shall be tested according to CTI ATC-
128 standard. Sound ratings shall not exceed specified ratings.

c) Unit shall meet or exceed energy efficiency per ASHRAE 90.1

C. WARRANTY

1. Submit a written warranty executed by the manufacturer, agreeing to repair or
replace components of the unit that fail in materials and workmanship within the
specified warranty period.

a) Fan Motor/Drive System: Warranty Period shall be Five (5) years from
date of unit shipment from Factory (fan motor(s), fan(s), bearings,
mechanical support, sheaves, bushings and belt(s)).

b) The Entire Unit shall have a comprehensive five (5) year warranty
against defects in materials and workmanship from date of shipment.

D. THERMAL PERFORMANCE

1. Each unit shall be capable to cool 6,500.00 GPM of water entering at 95.00° F
leaving at 85.00° F at a design wet bulb of 78.00° F.
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E. IBC COMPLIANCE

1.

The unit structure shall be designed, analyzed, and constructed in accordance
with the latest edition of International Building Code (IBC) for: IP = 1.0, SDS =
0.84, P =119 psf.

F. COMPONENTS

L.

HVAC

Description: Factory assembled and tested, induced draft counter flow cooling
tower complete with fan, fill, louvers, accessories and rigging supports

Materials of Construction

a)

b)

Fan(s):

All cold water basin components including vertical supports, air inlet
louver frames and panels up to rigging seam shall be constructed of Type
304 Stainless Steel. All factory cold water basin seams shall be welded
for water tight construction. “Series 300 stainless steel will not be
acceptable as equivalent to Type 304 Stainless Steel.

Casing and fan section, including channels and angle supports, shall be
constructed of Type 304 stainless steel. Fan cowl and guard shall be
constructed of Type 304 Stainless Steel. "Series 300" stainless steel will
not be acceptable as equivalent to Type 304 Stainless Steel.

Fan(s) shall be high efficiency axial propeller type with aluminum wide
chord blade construction. Each fan shall be dynamically balanced and
installed in a closely fitted cowl with venturi air inlet for maximum fan
efficiency.

Drift Eliminators

a)

Drift eliminators shall be constructed entirely of Polyvinyl Chloride
(PVCQ) in easily handled sections. Design shall incorporate three changes
in air direction and limit the water carryover to a maximum of 0.001% of
the recirculating water rate.

Water Distribution System

a)

Spray nozzles shall be precision molded ABS, large orifice nozzles
utilizing fluidic technology for superior water distribution over the fill
media. Nozzles shall be designed to minimize water distribution system
maintenance. Spray header and branches shall be Schedule 40 Polyvinyl
Chloride (PVC) for corrosion resistance with a steel connection to attach
external piping.
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6.

Heat Transfer Media

a)

Fill media shall be constructed of Polyvinyl Chloride (PVC) of cross-
fluted design and suitable for inlet water temperatures up to 130° F. The
bonded block fill shall be bottom supported and suitable as an internal
working platform. Fill shall be self-extinguishing, have a flame spread of
5 under A.S.T.M. designation E-84-81a, and shall be resistant to rot,
decay and biological attack.

Air Inlet Louvers

a)

The air inlet louver screens shall be constructed from UV inhibited
polyvinyl chloride (PVC) and incorporate a framed interlocking design
that allows for easy removal of louver screens for access to the entire
basin area for maintenance. The louver screens shall have a minimum of
two changes in air direction and shall be of a non-planar design to
prevent splash-out and block direct sunlight & debris from entering the
basin.

Make up Float Valve Assembly

a)

Make up float assembly shall be a mechanical brass valve with an
adjustable plastic float.

Pan Strainer

a)

Pan Strainer(s) shall be all Type 304 Stainless Steel construction with
large area removable perforated screens.

G. MOTORS AND DRIVES

1.

Fan Motor

a)

Fan motor(s) shall be totally enclosed, ball bearing type electric motor(s)
suitable for moist air service. Motor(s) are Premium Efficient, Class F
insulated, 1.15 service factor design. Inverter rated per NEMA MG1 Part
31.4.4.2 and suitable for variable torque applications and constant torque
speed range with properly sized and adjusted variable frequency drives.

b) Fan motor(s) shall include strip-type space heaters with separate leads
brought to the motor conduit box.

Fan Drive

a) The fan drive shall be multigroove, solid back V-belt type with QD

tapered bushings designed for 150% of the motor nameplate power. The
belt material shall be neoprene reinforced with polyester cord and
specifically designed for evaporative equipment service. Fan sheave shall
be aluminum alloy construction. Belt adjustment shall be accomplished
from the exterior of the unit.
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HVAC

3.

Fan Shaft

a) Fan shaft shall be solid, ground and polished steel. Exposed surface shall
be coated with rust preventative.

Fan Shaft Bearings

a) Fan Shaft Bearings shall be heavy-duty, self-aligning ball type bearings
with extended lubrication lines to grease fittings located on access door
frame. Bearings shall be designed for a minimum L-10 life of 100,000
hours.

Vibration Switch

a) Unit shall be provided with a Vibration Cutout Switch, operating on 120
VAC feed, to protect the fan and drive assembly from damage in the
event of excess vibration. Vibration switch shall be DPDT.

Variable Frequency Drives

a) Unit shall be provided with ABB Model ACHS550 Variable Frequency
Drives. One shall be provided per motor. VFD shall include Eclipse
automatic bypass and circuit breaker disconnect. VFD shall be Bacnet
compliant. Provide Nemal or Nema3R enclosure as required. VFDs
shall include factory start-up and standard 2-year parts and labor
warranty.

H. MAINTENANCE ACCESS

1.

Fan Section

a) Access door shall be hinged and located in the fan section for fan drive
and water distribution system access.

Basin Section

a) Framed removable louver panels shall be on all four (4) sides of the unit
for pan and sump access.

Internal Working Platform
a) Internal working platform shall provide easy access to the fans, belts,
motors, sheaves, bearings, all mechanical equipment and complete water

distribution system. The fill shall be an acceptable means of accessing
these components.
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L.

4. Ladder

a) An aluminum sloped ladder shall be provided for access to the motor
access door.

5. Motor Davit with Base
a) Unit shall be provided with mechanical external motor davit assembly

which facilitates in removal of larger fan section components. Davit arm
shall be constructed of aluminum and base shall be galvanized steel.

6. Louver Access Door
a) Hinged access door in louver shall be provided.
ACCESSORIES
1. Basin Heater Package
a) Cold water basin shall be fitted with copper element, electric immersion

heater(s) with a separate thermostat and low water protection device.
Heaters shall be selected to maintain +40° F pan water at 0° F ambient
temperature.

b) Electric immersion heater package shall include a factory-supplied
NEMA 4x enclosure containing a magnetic contactor with 120 VAC
control circuit, transformer, and main power disconnect. Control package
wired by others.

PART 3 - EXECUTION

3.1

HVAC

PIPING, GENERAL:

A.

B.

All piping shall conform with Section 230010 - General Provisions - HVAC.

Provide a flange or union in screwed or welded pipe where pipe connects to equipment.
At control valves, install union in each pipe connecting to the device. Screwed unions
shall not be installed where they will be subjected to bending stresses, as in expansion
loops or offsets.

Provide flexible pipe connectors at all piping connections to pumps and cooling towers. If
Victaulic flexible couplings are utilized, flexible connectors are not required.

Run pipes parallel to walls and ceilings. Wherever pipes change size, use eccentric
fittings. Run piping so as not to obstruct walking or service areas.

Pipe and equipment locations shown are approximate. Exact location of equipment,
pipes, and chases to be as approved and determined in field to avoid other pipes and
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32

33

34

maintain structural clearances. Use actual job dimensions and equipment shop drawings
for roughing.

Piping to comply with best trade practice. Provide clearance between pipe and building
structure so pipes can expand without damage to building structure.

Install manual air vents at all high points in piping system and 1/2" drain valves at all low
points in piping system.

Pipe water relief drains, blowdown, and other drains to, but not into, the most convenient
floor drain or where otherwise directed.

CHEMICAL WATER TREATMENT:

A.

After hydrostatic pipe testing the closed loop heating, cooling, and condenser water
system shall be pre-treated and post-treated to clean the pipe system and provide
corrosion resistance.

For initial cleaning, chiller and heat exchanger shall be isolated. Provide a liquid alkaline
cleaner to clean the pipe systems. Cleaner shall be circulated for 8 hours minimum. Bleed
and feed water until the total dissolved solids <500 uS/cm, the pH <7.8, and there is no
visible color or suspended soils. Clean all strainers open all valves and circulate water for
one hour. Flush all water from system.

USC to provide water treatment equipment and a one year service plan to include
quarterly monitoring and necessary treatment as required.

EQUIPMENT, GENERAL.:

A.

All equipment specified herein shall be installed in accordance with manufacturer's
published installation instructions and these specifications. All items shall have adequate
clearances for access and maintenance. Each item of equipment shall be performance
tested to verify compliance with specifications. Certified data sheets of successful
performance tests shall be included in operating manuals.

SUBMITTALS:

A.

Provide submittals as required in Section 230010. At completion of work, submit check-
out report of automatic control system. Submit start up reports per Section 230010.
Submit test and balance report per 230010. Submit manufacturer's installation, operation,
and maintenance instructions.

End of Section 230500
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SECTION 230548 - VIBRATION ISOLATION AND SEISMIC RESTRAINT

PART 1 - GENERAL

1.1

1.2

1.3

1.4

The work in this section consists of furnishing engineering and materials necessary for vibration
isolation and seismic restraints for equipment contained herein for the project. All mechanical
equipment 3/4 HP and over listed in the Vibration Isolation / Seismic schedule shall be mounted
on vibration isolators to prevent the transmission of objectionable vibration and vibration
induced sound to the building structure. All isolation materials, flexible connectors and seismic
restraints shall be of the same manufacturer and shall be selected and certified using published or
factory certifie

data. Any variance or non-compliance with these specification requirements shall be corrected
by the contractor in an approved manner. The contractor and manufacturer of the isolation and
seismic equipment shall refer to the isolator and seismic restraint schedule which lists isolator
types, isolator deflections and seismic restraint type. Vibration isolators shall be selected in
accordance with the equipment, pipe or duct weight distribution so as to produce reasonably
uniform deflections.

Unless otherwise specified, all mechanical, and plumbing equipment, pipe, and duct shall be
restrained to resist seismic forces. Restraints shall maintain equipment, piping, and duct work in
a captive position. Restraint devices shall be designed and selected to meet the seismic
requirements as defined in the latest issue of the IBC or local jurisdiction building code.

SEISMIC RESTRAINT SHALL NOT BE REQUIRED FOR THE FOLLOWING:

A. Hanging, wall mounted, and flexibly supported mechanical, plumbing and components
that weigh 20 pounds (89 N) or less, where I p = 1.0 and flexible connections are
provided between the components and associated duct work, piping and conduit.

B. Piping supported by individual clevis hangers where the distance, as measured from the
top of the pipe to the supporting structure, is less than 12 inches (305mm) for the entire
pipe run and the pipe can accommodate the expected deflections. Trapeze or double rod
hangers where the distance from the top of the trapeze or support to the structure is less
than 12 inches for the entire run. Hanger rods shall not be constructed in a manner that
would subject the rod to bending moments (swivel, eye bolt, or vibration isolation hanger
connection to structure).

C. High deformability piping (steel, copper, aluminum with welded, brazed, grooved, or
screwed connections) designated as having an Ip = 1.5 and a nominal pipe size of 1 inch
or less where provisions are made to protect the piping from impact or to avoid the
impact of larger piping or other mechanical equipment. Note, any combination of piping
supported on a trapeze where the total weight exceeds 10 Ib/ ft. must be braced.

D. High deformability piping (steel, copper, aluminum with welded, brazed, grooved, or
screwed connections) and limited deformability piping (cast iron, FRP, PVC) designated
with an Ip = 1.0 and a nominal pipe size of 1 inch and less in the mechanical equipment
room, or 2” and less outside the mechanical equipment room.
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1.5 MANUFACTURER’S RESPONSIBILITIES:

A.

Manufacturer of vibration and seismic control products shall have the following
responsibilities:

Determine vibration isolation and seismic restraint sizes and locations.

Provide piping and equipment isolation systems and seismic restraints as scheduled or
specified.

Provide installation instructions and shop drawings for all materials supplied under this
section of the specifications.

Provide calculations to determine restraint loads resulting from seismic forces presented
in local building code or IBC, Chapter 16 latest edition. Seismic calculations shall be
certified & stamped by an engineer in the employ of the seismic equipment manufacturer
with a minimum 5 years experience and licensed in the project’s jurisdiction. Provide
calculations for all floor or roof mounted equipment, all suspended or wall mounted
equipment 201bs or greater, and vibration isolated equipment 201bs or greater.

Calculations and restraint device submittal drawings shall specify anchor bolt type,
embedment, concrete compressive strength, minimum spacing between anchors, and
minimum distances of anchors from concrete edges.

The seismic supplier shall provide a certificate of professional liability insurance for the
seismic engineer for an amount not less than $1,000,000.00.

1.6 SUBMITTALS:

A.

Submit shop drawings of all isolators, seismic restraints and calculations provided. The
manufacturer of vibration isolation products shall submit the following data for each
piece of isolated equipment: clearly identified equipment tag, quantity and size of
vibration isolators and seismic restraints for each piece of rotating isolated equipment.
Submittals for mountings and hangers incorporating springs shall include free height,
rated deflections, and solid load. Submittals for bases shall clearly identify locations for
all mountings as well as all locations for attachment points of the equipment to the
mounting base. Submittals shall include seismic calculations signed and checked by a
qualified licensed engineer in the employ of the manufacturer of the vibration isolators.
Catalog cut sheets and installation instructions shall be included for each type of
isolation mounting or seismic restraint used on equipment being isolated.

Provide shop drawings indicating location of all specification SC cable restraints (section
2.3.2) required for pipe. Drawings must be stamped by manufacturer’s registered
professional engineer.

Mechanical, electrical and plumbing equipment manufacturers shall provide certification
that their equipment is capable of resisting expected seismic loads without failure.
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Equipment manufacturers shall provide suitable attachment points and/or instructions for
attaching seismic restraints.

PART 2 - PRODUCTS

2.1

2.2

23

QUALITY CONTROL:

A.

The isolators and seismic restraint systems listed herein are as manufactured by Amber /
Booth, or approved equals per 230010 which meet all the requirements of the
specifications, are acceptable. Manufacturer must be a member of the Vibration Isolation
and Seismic Control Manufacturers Association (VISCMA). Non-isolated seismic rated
curbs by Imperial Metals are acceptable.

Steel components shall be cleaned and painted with industrial enamel. All nuts, bolts and
washers shall be zinc-electroplated. Structural steel bases shall be thoroughly cleaned of
welding slag and primed with zinc-chromate or metal etching primer.

All isolators, bases and seismic restraints exposed to the weather shall utilize cadmium
plated, epoxy coat or PVC coated springs and hot dipped galvanized steel components.
Nuts, bolts and washers may be zinc-clectroplated. Isolators for outdoor mounted
equipment shall provide adequate restraint for the greater of either wind loads required
by local codes or withstand a minimum of 30 Ib. / sq. ft. applied to any exposed surface
of the equipment.

VIBRATION ISOLATORS:

A.

Specification W: Pad type mounting consisting of two layers of ribbed
elastomeric pads with a '2” poro-elastic vibration absorptive material bonded between
them. Pads shall be sized for approximate deflection of 0.10” to 0.18”. Pads shall be
Amber / Booth Type NRC.

Specification A: Elastomeric mounting having a steel baseplate with mounting
holes and a threaded insert at the top of the mounting for attaching equipment. All metal
parts shall be completely embedded in the elastomeric material. Mountings shall be
designed for approximately 1/2” deflection, and incorporate a steel seismic snubber with
all directional restraint. Mountings shall be Amber/Booth Type SRVD.

SEISMIC RESTRAINTS:

A.

Specification SC: Restraint assembly for suspended equipment, piping or ductwork
consisting of high strength galvanized steel aircraft cable. Cable must have Underwriters
Laboratories listed certified break strength, and shall be color-coded for easy field
verification. Secure cable to structure and to braced component through bracket or stake
eye specifically designed to exceed cable restraint rated capacity. Cable must be
manufactured to meet or exceed minimum materials and standard requirements per AISI
Manual for structural applications of steel cables and ASTM A630. Break strengths must
be per ASTM E-8 procedures. Safety factor of 1.5 may be used when prestretched cable
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is used with end connections designed to meet the cable break strength. Otherwise safety
factor 3.76 must be used. Cables shall be sized for a force as listed in section 1.3. Cables
shall be installed to prevent excessive seismic motion and so arranged that they do not
engage during normal operation. Restraint shall be Amber/Booth Type LRC.

PART 3 - EXECUTION

3.1

32

33

Isolator and seismic restraints shall be installed as recommended by the manufacturer. Isolate all
mechanical equipment 3/4 hp and over per the isolation schedule and these specifications.

PIPING ISOLATION:

A.

Install full line size flexible pipe connectors at the inlet and outlet of each pump, cooling
tower, condenser, chiller, coiling connections and where shown on the drawings. All
connectors shall be suitable for use at the temperature, pressure, and service encountered
at the point of installation and operation. End fitting connectors shall conform to the pipe
fitting schedule. Control rods or protective braid must be used to limit elongation to 3/8”.
Flexible connectors shall not be required for suspended in-line pumps.

Horizontal Pipe Isolation: All HVAC pumped water, steam, pumped condensate,
glycol, and refrigerant piping size 1 1/4” and larger connected to isolated equipment
shall be isolated for the first 3 support locations from externally isolated equipment with
specification E hangers or specification SB or SX floor mounts with the same deflection
as equipment isolators (max 2”).

INSTALLATION:

A.

Comply with manufacturer’s instructions for the installation and load application of
vibration isolation materials and products. Adjust to ensure that units do not exceed rated
operating deflections or bottom out under loading, and are not short-circuited by other
contacts or bearing points. Remove space blocks and similar devices (if any) intended for
temporary support during installation or shipping. Locate isolation hangers as near the
overhead support structure as possible. Adjust leveling devices as required to distribute
loading uniformly on isolators. Shim units as required where leveling devices cannot be
used to distribute loading properly.

Housekeeping Pads shall be constructed and installed per ASHRAE’s “A Practical Guide
to Seismic Restraint”. They shall be a minimum of .5” thicker than the maximum
embedment required of any anchor but not less than 6”. They shall be sized to provide
minimum edge distances for all installed anchors. They must be anchored to the floor
structure in an approved manner.

Concrete anchor locations shall not be near edges, stress joints, or an existing fracture.
All anchor bolts to steel shall be ASTM A307 or better
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34 APPLICATION OF SEISMIC RESTRAINTS:
A. Rigidly Mounted Equipment:

1. Floor mounted equipment shall be protected by properly sized anchor bolts with
elastomeric grommets provided by the isolation manufacturer. Suspended
equipment shall be protected with type SC bracing.

B. Piping:

1. All piping not exempted shall be protected in all planes by type SC restraints,
designed to accommodate thermal movement as well as restrain seismic motion.
(spring-loaded control rods should be used on flexible connectors in system).
Tanks and vessels connected inline to piping shall be restrained independently.
Locations shall be as determined by the isolator/seismic restraint supplier, and
shall include, but not be limited to: (1) At a proximity to protect all drops to
equipment connections and (2) At changes in direction of pipe as required to
limit over stressing of pipe or movement that contacts other building material.
(3) At horizontal runs of pipe, not to exceed the spacing as presented in
Amber/Booth design criteria. (4) SMACNA design criteria.

End of Section 230548
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SECTION 230700 - HVAC INSULATION

PART 1 - GENERAL

1.1

WORK INCLUDED:

A.

General Requirements: This section shall include all insulation as required for installation
on all items as specified hereinafter and/or as indicated. All insulations shall be installed
in a workmanlike manner by qualified workers in the employment of an independent
insulation contractor. Costs of insulation shall be included as part of work by contractor
as applicable to his section of work. No separate bid is to be included for insulation work.

Fire hazard classification for all material shall not exceed flame spread of 25 and smoke
development of 50 as classified by Underwriters Laboratories under Test Method ASTM
E-84 and acceptable under NFPA Standards. This is to apply to the complete system and
be a composite rating of insulation material with jacket or facings, vapor barrier, joint
sealing tapes, mastic and fittings.

Prior to commencing any work, submit data sheets for engineer's approval of all material
proposed to be used on this project.

PART 2 - PRODUCTS

2.1

2.2

23

ABOVE GROUND EXTERIOR PIPING:

A.

All exterior piping insulation shall be Foamglas as manufactured by Pittsburg Corning or
equal, jacketed with aluminum jacketing.

JACKET FOR OUTDOOR PIPING:

A. All insulation outside (including insulation options) shall be protected with corrugated
aluminum jacketing with factory applied moisture barrier. The aluminum jacketing shall
be 0.016 thickness and be of 3003 alloy and H-14 temper. Jacketing shall be applied with
2-inch circumferential and 1-1/2 inch longitudinal lap and secured with 3/8 inch wide
aluminum bands, 8 inches on center.

B. All elbows shall be covered with 2 piece aluminum insulation covers, manufactured from
110 aluminum alloy in .024" thickness, Childers Aluminum E11-Jacs or equal.

C. On hot service, aluminum elbows may be attached using self-tapping screws. On chilled
water service, aluminum elbows shall be glued on pipe insulation.

HEAT TRACE CABLE:

A. Provide 3M TTS Self Regulating Heating Cable or equal for all exterior piping located

outside of the building thermal envelope. Cable shall be rated for 5 watts per foot.
Provide power connection kit and thermostat.
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PIPE INSULATION THICKNESS:

A.

Piping for the following systems shall be insulated to the thickness listed:

Item Insulation Thickness (Inches)

Condenser Water (Supply & Return)
Pipe up to 1-1/2" 1-1/2"
Pipe 2" and above 2"
Domestic Supply Water

Pipe up to 1-1/2" 1-1/2"

PART 3 - EXECUTION

3.1

PIPE INSULATION:

A.

All insulation shall be applied to clean, dry surfaces butting all sections firmly together
and finishing as specified hereinafter.

All vapor barriers shall be sealed, and shall be continuous throughout. No staples shall be
used on any vapor barrier jacket unless sealed with vapor barrier coating or vapor barrier
tape.

Insulation of all insulated lines shall be interpreted as including all pipe, valves, fittings
and specialties comprising the lines, except flanged unions and screwed unions on hot

piping.

Valves and unions on chilled water piping shall have oversized insulation applied and
sealed with CP-30 LO or CP-35 or equal.

Where sectional insulation is not practical, the proper insulation cement or block
insulation shall be utilized by forming it to the applied surface.

Pipe Insulation Protection: Direct contact between pipe and hangers shall be avoided.
Hanger shall pass outside of a sheet metal protection saddle which shall cover a section
of high density insulation (cellular glass or calcium silicate), of sufficient length to
support the weight of the pipe without crushing the insulation. The vapor barrier shall be
continuous behind the saddle or shall be lapped over the saddle and securely cemented
thereto.

Foamglas: All butt joints shall be staggered and longitudinal, and end joints and seams
shall be thoroughly coated with asphalt base mastic before applying. Insulation shall be
held in place with 18-gauge copper clad wire on 12-inch centers. Before applying jacket,
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all voids, cracks, and punctures shall be filled in with foamglass shaving and mastic.
Insulation shall be jacketed with the manufacturer's recommended waterproofing
membrane and installed as per the manufacturer's suggested application procedures.

H. Flow measurement: Provide a removable section of insulation for each pump at location
designated by the engineer. Removable section shall be approximately 18 inches long and
shall consist of two (2) 1/2" layers of Armaflex, or equal, with staggered joints. Insulation
shall be held in place by three (3) Velco straps and be fully removable and replaceable
without disturbing adjacent pipe insulation. All joints shall retain vapor seal integrity.

3.2 ALUMINUM JACKET:

A. Jacketing shall be applied with 2-inch circumferential and 1-1/2 inch longitudinal lap and
secured with 3/8 inch wide aluminum bands, 8 inches on center and at joints.

3.3 HEAT TRACE CABLE:
A. Install a single pass of heat trace cable to pipe prior to installing insulation. Secure cable

to pipe with BTape attachment tape or equal at 12” minimum spacing. Provide labels on
exterior of pipe “Electric Heat Tracing” at a 10’ minimum spacing.

End of Section 230700
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SECTION 230900 - CENTRAL CONTROL AND MONITORING SYSTEM

PART 1 - GENERAL

1.1

1.2

Related Documents

A.

B.

C.

All work of this Division shall be coordinated and provided by the single Central Control
and Monitoring System (CCMS) Contractor.

The work of this Division shall be scheduled, coordinated, and interfaced with the
associated work of other trades. Reference the Division 23 Sections for details.

The work of this Division shall be as required by the Specifications, Point Schedules and
Drawings.

Scope of Work

A.

This section includes the controls, instrumentation and associated piping and wiring
required to make the mechanical systems provided under Division 23 perform as
described in these specifications and as shown. Provide a complete system of automatic
temperature control of the direct digital type. The system shall be complete in all
respects including all labor, materials, equipment, and service necessary, and shall be
installed by personnel in the direct employ of the manufacturer. Provide a distributed
process network control system complete with all necessary hardware and software
including all programming. The new DDC systems for the West Energy Cooling Tower
Renovation shall be compatible with the existing USC campus wide control system
network in all respects. The existing control system network is Johnson Controls
Metasys.

Utilize the existing CMMS server for the purpose of providing a location for archiving
system configuration data, graphics and historical data such as trend data and operator
transactions.

The existing TekWorx controller shall be upgraded as required under separate contract by
USC.

Provide a complete and operational Central Control and Monitoring System (CCMS)
including all devices and software necessary to perform the functions herein described or
indicated on the drawings.

The CMMS shall be a Web based system communicating over the building owners Local
Area Network (LAN). Contractor shall be responsible for coordination with the owner’s
IT staff to ensure that the CMMS will perform in the owner’s environment without
disruption to any of the other activities taking place on that LAN. TCP/IP connections
and addresses shall be provided by the owner for connection of supervisory panels to the
USC network.

The primary desktop and laptop interface will be via a standard Web Browser such as
Internet Explorer or Netscape. CMMS contractor shall provide software license(s) for
CMMS WEB access for a minimum of twenty concurrent users.
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G.

The primary focus of the Central Control and Monitoring System (CCMS) will be to
monitor and control the new HVAC system components, air handling units, fans, heat
exchangers, coils, valves, pumps, variable speed drives, etc. The system shall be
expandable to serve future equipment, systems, and auxiliary field devices.

CCMS contactor shall provide all DDC panels, power supplies, wiring, conduit, solenoid
valves, relays, differential pressure transmitters, differential pressure switches, RTDS,
pressure sensors, etc. necessary for a complete and operable automatic control system and
DDC field panels and connecting LAN.

The systems engineering phase shall include the selection and integration of components
into a complete system which will meet the performance and prescriptive requirements of
the Contract, together with drawings, specifications, descriptions of operation, diagrams
including system architecture and other materials listed under "Submittals" paragraph of
this Section. The successful contractor shall be responsible for all systems engineering.

1.3 Quality Assurance

A.

Quality assurance for automatic control systems includes a multi-step program consisting
of a pre-qualification procedure for manufacturer and installation specialist; a system
engineering, products and shop drawing phase; installation; testing and adjusting;
reporting; commissioning testing and verifications; operating instruction and training;
and the submission of maintenance and operating manuals.

CMMS Contractor

1. The Central Control and Monitoring System (CMMS) herein specified shall be
fully integrated and installed as a complete package by the Central Control and
Monitoring System contractor. The System shall include all wiring, piping,
installation supervision, calibration, adjustments, and checkout necessary for a
complete and fully operational system.

2. The CMMS Contractor shall be a factory owned branch office that is regularly
engaged in the engineering, programming, installation and service of CMMSs of
similar size and complexity. Bids by wholesalers, mechanical contractors,
franchised dealers, applied partners or any other firm whose principal business is
not that of manufacturing and installing automatic temperature control systems
shall not be acceptable.

3. The CMMS Contractor shall have a minimum of ten years experience with the
complete, turnkey installation of CMMSs of similar size and technical complexity.

4, The CMMS shall be complete in all respects and shall be provided, installed and
commissioned by the CMMS equipment manufacturer. Equipment manufacturer
shall be responsible for and warrant the proper installation and operation of the
CMMS and control system equipment.

5. The following CMMS contractors are approved to provide and install the CMMS
for this project subject to their ability to meet all requirements of this specification:

Johnson Controls, Inc
14 Woodcross Drive
Columbia, SC 29212
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6.

Bid approval does not imply nor suggest compliance of specification requirements.

C. CMMS Products Manufacturer:

L.

The CMMS architecture shall consist of the products of a manufacturer regularly
engaged in the production of CMMSs, and shall be the manufacturer’s latest
standard of design. Controllers and DDC (Direct Digital Control) system
components shall be current production products.

2. All other equipment shall be the products of the CMMS manufacturers or of an
approved manufacturer regularly engaged in production of specialized CMMS
materials or equipment.

3. Following is a list of acceptable CMMS products manufacturers:
Johnson Controls, Inc
14 Woodcross Drive
Columbia, SC 29212

4. Bid approval does not imply nor suggest compliance of specification requirements.

1.4 Work Included and Interface Requirements

A. Installation of Central Control and Monitoring System (CMMS)

1.

The CMMS contractor shall provide all necessary hardware and software to
integrate the new control system with the existing USC campus CMMS.
Integration means the ability to monitor, override, change set points, and provide
real-time bi-directional dynamic data exchange between the new control system
and the existing CMMS hardware and software.

The existing USC campus CMMS is a Johnson Controls Metasys system. The
CMMS is comprised of multiple supervisory controllers, monitoring and
communicating with various building control systems over the USC campus
Ethernet LAN system. The new building control system will be connected to, and
communicate with, the existing campus CMMS server via the USC campus
Ethernet LAN

All new control points, monitoring points and software points shall be added to the
existing USC CMMS database and shall be available for monitoring and
adjustment at any computer, with current copy of Microsoft Internet Explorer
software (Release 6.0 or later), that is connected to the USC LAN.

All new building software and databases shall be archived on the hard drive at the
USC CMMS server. In the event that any building controller should lose its
program that controller’s archived software program shall be downloaded across
the CMMS network from the CMMS server to the respective building controller.

The CMMS contractor will provide all necessary hardware, software, and labor to
allow communication with all any computer, with current copy of Microsoft
Internet Explorer (Release 6.0 or later), that is connected to the USC LAN.

Integrity of the existing CMMS shall be maintained during installation.
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7.

1.5 Submittals

The new building control system shall be compatible in every respect with existing
Metasys CMMS hardware and software. All new controllers shall be compatible
with Metasys database and Metasys software development tools

A.  Shop Drawings, Product Data, and Samples

1. Submittals shall be in defined packages. Each package shall be complete and shall
only reference itself and previously submitted packages. The packages shall be as
approved by the Architect and Engineer for Contract compliance.

2. Prepare an index of all submittals and shop drawings for the installation. Index
shall include a shop drawing identification number, Contract Documents reference
and item description.

3. The CCMS Contractor shall correct any errors or omissions noted in the first
review.

4. At a minimum, submit the following:

a. CCMS network architecture diagrams including all nodes and
interconnections.

. Systems schematics, sequences and flow diagrams.

c. Points schedule for each point in the CCMS, including: Point Type, Object

Name, Expanded ID, Display Units, Controller type, and Address.
. Samples of Graphic Display screen types and associated menus.

e. Detailed Bill of Material list for each system or application, identifying
quantities, part numbers, descriptions, and optional features.

f. Control Damper Schedule including a separate line for each damper
provided under this section and a column for each of the damper attributes,
including: Code Number, Fail Position, Damper Type, Damper Operator,
Duct Size, Damper Size, Mounting, and Actuator Type.

g. Control Valve Schedules including a separate line for each valve provided
under this section and a column for each of the valve attributes: Code
Number, Configuration, Fail Position, Pipe Size, Valve Size, Body
Configuration, Close off Pressure, Capacity, Valve CV, Design Pressure,
and Actuator Type.

h. Room Schedule including a separate line for each VAV box and/or terminal
unit indicating location and address

1. Details of all CCMS interfaces and connections to the work of other trades.

J. Product data sheets or marked catalog pages including part number, photo
and description for all products including software.

1.8 Record Documentation

A.  Operation and Maintenance Manuals

1.

Three (3) copies of the Operation and Maintenance Manuals shall be provided to
the Owner's Representative upon completion of the project. The entire Operation
and Maintenance Manual shall be furnished on Compact Disc media, and include
the following for the CCMS provided:

a. Table of contents.
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1.9 Warranty
A.

b. As-built system record drawings. Computer Aided Drawings (CAD) record
drawings shall represent the as-built condition of the system and incorporate
all information supplied with the approved submittal.

c. Manufacturer’s product data sheets or catalog pages for all products

including software.

System Operator’s manuals.

Archive copy of all site-specific databases and sequences.

CCMS network diagrams.

Interfaces to all third-party products and work by other trades.

© o A

The Operation and Maintenance Manual CD shall be self-contained, and include
all necessary software required to access the product data sheets. A logically
organized table of contents shall provide dynamic links to view and print all
product data sheets. Viewer software shall provide the ability to display, zoom,
and search all documents.

Standard Material and Labor Warranty:

1.
2.

Provide a one-year labor and material warranty on the CCMS.

If within twelve (12) months from the date of acceptance of product, upon written
notice from the owner, it is found to be defective in operation, workmanship or
materials, it shall be replaced, repaired or adjusted at the option of the CCMS
Contractor at the cost of the CCMS Contractor.

Maintain an adequate supply of materials within 100 miles of the Project site such
that replacement of key parts and labor support, including programming. Warranty
work shall be done during CCMS Contractor’s normal business hours.

2. PART 2-PRODUCTS

2.1 General Description

A.

The Central Control and Monitoring System (CCMS) shall use an open architecture. The
system shall be designed for use on the Internet, or intranets using off the shelf, industry
standard technology compatible with other owner provided networks.

The Central Control and Monitoring System shall consist of the following:

A

Standalone Network Automation Engine(s)

Field Equipment Controller(s)

Input/Output Module(s)

Local Display Device(s)

Distributed User Interface(s)

Network processing, data storage and communications equipment

Other components required for a complete and working CCMS
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C.  The system shall be modular in nature, and shall permit expansion of both capacity and
functionality through the addition of sensors, actuators, controllers and operator devices,
while re-using existing controls equipment.

D.  System architectural design shall eliminate dependence upon any single device for alarm
reporting and control execution. The failure of any single component or network
connection shall not interrupt the execution of control strategies at other operational
devices.

2.2 CCMS Architecture

A.  Automation Network

1. The CCMS shall network multiple user interface clients, automation engines,
system controllers and application-specific controllers. Utilize existing application
and data server as required for systems operation.

2. The automation network shall be capable of operating at a communication speed of
100 Mbps, with full peer-to-peer network communication.

Network Automation Engines (NAE) shall reside on the automation network.

4. The automation network will be compatible with other campus-wide networks.
Where indicated, the automation network shall be connected to the campus
network and share resources with it by way of standard networking devices and
practices.

B.  Control Network
1. Network Automation Engines shall provide supervisory control over the control

network.

2. Control networks shall provide either “Peer-to-Peer,” Master-Slave, or Supervised
Token Passing communications, and shall operate at a minimum communication
speed of 9600 baud.

DDC Controllers shall reside on the control network

4. Wireless communication between DDC controllers is acceptable. All sensors shall
be wired.

C.  Distributed Web Based User Interface
1. All features and functions of the dedicated user interface previously defined in this

document shall be available on any computer connected directly or via a wide area
or virtual private network (WAN/VPN) to the automation network and conforming
to the following specifications.

2. Alarms

a. Alarms shall be routed directly from Network Automation Engines to PCs
and servers. It shall be possible for specific alarms from specific points to
be routed to specific PCs and servers. The alarm management portion of the
user interface shall, at the minimum, provide the following functions:

1 Log date and time of alarm occurrence.
2 Generate a “Pop-Up” window, with audible alarm, informing a user
that an alarm has been received.
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3 Allow a user, with the appropriate security level, to acknowledge,
temporarily silence, or discard an alarm.
4 Provide an audit trail on hard drive for alarms by recording user

acknowledgment, deletion, or disabling of an alarm. The audit trail
shall include the name of the user, the alarm, the action taken on the
alarm, and a time/date stamp.

5 Provide the capability to direct alarms to an e-mail address or
alphanumeric pager. This must be provided in addition to the pop up
window described above. Systems that use e-mail and pagers as the
exclusive means of annunciating alarms are not acceptable.

6 Any attribute of any object in the system may be designated to report

an alarm.
b. The FMS shall annunciate diagnostic alarms indicating system failures and
non-normal operating conditions
3. Reports and Summaries
a. Reports and Summaries shall be generated and directed to the user interface

displays, with subsequent assignment to printers, or disk. As a minimum, the
system shall provide the following reports:

1 All points in the CCMS
2 All points in each CCMS application
3 All points in a specific controller
4 All points in a user-defined group of points
5 All points currently in alarm
6 All points locked out
7 All CCMS schedules
8 All user defined and adjustable variables, schedules, interlocks and
the like.
b. Summaries and Reports shall be accessible via standard Ul functions and
not dependent upon custom programming or user defined HTML pages.
c. Selection of a single menu item, tool bar item, or tool bar button shall print

any displayed report or summary on the system printer for use as a building
management and diagnostics tool.

d. The system shall allow for the creation of custom reports and queries via a
standard web services XML interface and commercial off-the-shelf software
such as Microsoft Access, Microsoft Excel, or Crystal Reports.

e. Energy Essentials Software: Provide a focused set of reports that includes
essential information required for effective management of energy
resources. Required includes but shall not be limited to:

Energy Overview

Load Profile

Simple Energy Cost

Consumption

Equipment Runtime

Electrical Energy

Energy Production
Reports shall be selectable by date, time, area and device. Each
report shall include a graphical color visual summary of essential
energy information.
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4. Schedules

a. A graphical display for time-of-day scheduling and override scheduling of
building operations shall be provided. At a minimum, the following
functions shall be provided:

1 Weekly schedules
2 Exception Schedules
3 Monthly calendars.

b. Weekly schedules shall be provided for each group of equipment with a
specific time use schedule.

c. It shall be possible to define one or more exception schedules for each
schedule including references to calendars

5. Password

a. Multiple-level password access protection shall be provided to allow the
user/manager to user interface control, display, and database manipulation
capabilities deemed appropriate for each user, based on an assigned
password.

b. A minimum of five levels of access shall be supported individually or in any
combination as follows:

Level 1 = View Data

Level 2 = Command

Level 3 = Operator Overrides

Level 4 = Database Modification

Level 5 = Database Configuration

Level 6 = All privileges, including Password Add/Modify

c. Operators shall be able to perform only those commands available for their
respective passwords. Display of menu selections shall be limited to only
those items defined for the access level of the password used to log-on.

AN N B W=

6. Dynamic Color Graphics

a. The graphics application program shall be supplied as an integral part of the
User Interface. Browser or Workstation applications that rely only upon
HTML pages shall not be acceptable.

b. The graphics applications shall include a create/edit function and a runtime
function. The system architecture shall support an unlimited number of
graphics documents (graphic definition files) to be generated and executed.
The graphics shall be able to display and provide animation based on real-
time data that is acquired, derived, or entered.

7. Historical trending and data collection

a. Each Automation Engine shall store trend and point history data for all
analog and digital inputs and outputs, as follows:
1 Any point, physical or calculated, may be designated for trending.
Three methods of collection shall be allowed:
Defined time interval
Upon a change of value
2 Each Automation Engine shall have the capability to store multiple
samples for each physical point and software variable based upon
available memory, including an individual sample time/date stamp.
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Points may be assigned to multiple history trends with different
collection parameters.

b. The system shall provide a configurable data storage subsystem for the
collection of historical data. Data can be stored in either Microsoft Access or
SQL database format.

8. Trend data viewing and analysis

a. Provide a trend viewing utility that shall have access to all database points.

b. It shall be possible to retrieve any historical database point for use in
displays and reports by specifying the point name and associated trend
name.

c. The trend viewing utility shall have the capability to define trend study
displays to include multiple trends

d. Displays shall be able to be single or stacked graphs with on-line selectable
display characteristics, such as ranging, color, and plot style.

e. Display magnitude and units shall both be selectable by the operator at any
time without reconfiguring the processing or collection of data. This is a
zoom capability.

f. Display magnitude shall automatically be scaled to show full graphic
resolution of the data being displayed.

g. Trend studies shall be capable of calculating and displaying calculated
variables including highest value, lowest value and time based
accumulation.

2.3 Network Automation Engines (NAE)

A.  Network Automation Engine (NAE)

1.

The Network Automation Engine (NAE) shall be a fully user-programmable,
supervisory controller. The NAE shall monitor the network of distributed
application-specific controllers, provide global strategy and direction, and
communicate on a peer-to-peer basis with other Network Automation Engines.

Automation network — The NAE shall reside on the automation network and shall
support a subnet of system controllers.

Processor — The NAE shall be microprocessor-based with a minimum word size of
32 bits. The NAE shall be a multi-tasking, multi-user, and real-time digital control
processor. Standard operating systems shall be employed. NAE size and capability
shall be sufficient to fully meet the requirements of this Specification.

Memory — Each NAE shall have sufficient memory to support its own operating
system, databases, and control programs, and to provide supervisory control for all
control level devices.

Diagnostics — The NAE shall continuously perform self-diagnostics,
communication diagnosis, and diagnosis of all panel components. The Network
Automation Engine shall provide both local and remote annunciation of any
detected component failures, low battery conditions, or repeated failures to
establish communication.

Power Failure — In the event of the loss of normal power, The NAE shall continue
to operate for a user adjustable period of up to 10 minutes after which there shall
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be an orderly shutdown of all programs to prevent the loss of database or operating
system software.

a. During a loss of normal power, the control sequences shall go to the normal
system shutdown conditions. All critical configuration data shall be saved
into Flash memory.

b. Upon restoration of normal power and after a minimum off-time delay, the
controller shall automatically resume full operation without manual
intervention through a normal soft-start sequence.

2.4 DDC System Controllers

A.  Field Equipment Controller (FEC)

1.

The Field Equipment Controller (FEC) shall be a fully user-programmable, digital
controller that communicates via BACnet MS/TP protocol.

Controllers shall be factory programmed with a continuous adaptive tuning
algorithm that senses changes in the physical environment and continually adjusts
loop tuning parameters appropriately. Controllers that require manual tuning of
loops or perform automatic tuning on command only shall not be acceptable.

The FEC shall be assembled in a plenum-rated housing with flammability rated to
UL94-5VB.

The FEC shall include a removable base to allow pre-wiring without the
controller.

The FEC shall accommodate the direct wiring of analog and binary I/O field
points.

The FEC shall support the following types of inputs and outputs:

a. Universal Inputs - shall be configured to monitor any of the following:
1 Analog Input, Voltage Mode
2 Analog Input, Current Mode
3 Analog Input, Resistive Mode
4 Binary Input, Dry Contact Maintained Mode
5 Binary Input, Pulse Counter Mode
b. Binary Inputs - shall be configured to monitor either of the following:
1 Dry Contact Maintained Mode
2 Pulse Counter Mode
c. Analog Outputs - shall be configured to output either of the following
1 Analog Output, Voltage Mode
2 Analog Output, current Mode
Binary Outputs - shall output the following:
1 24 VAC Triac
e. Configurable Outputs - shall be capable of the following:
1 Analog Output, Voltage Mode
2 Binary Output Mode

The FEC shall have the ability to reside on a Field Controller Bus (FC Bus).

a. The FC Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus
supporting BACnet Standard protocol SSPC-135, Clause 9.

b. The FC Bus shall support communications between the FECs and the NAE.
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g.
h.

The FC Bus shall support a minimum of 100 IOMs and FEC in any
combination.

The FC Bus shall operate at a maximum distance of 15,000 Ft. between the
FEC and the furthest connected device.

The FEC shall have the ability to monitor and control a network of sensors
and actuators over a Sensor-Actuator Bus (SA Bus).

The SA Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus
supporting BACnet Standard protocol SSPC-135, Clause 9.

The SA Bus shall support a minimum of 10 devices per trunk.

The SA Bus shall operate at a maximum distance of 1,200 Ft. between the
FEC and the furthest connected device.

8. The FEC shall support, but not be limited to, the following:

a.

b.
c.
d

2.5 Field Devices

Hot water, chilled water/central plant applications
Built-up air handling units for special applications
Terminal units

Special programs as required for systems control

A.  Input/Output Module (IOM)

1. The Input/Output Module (IOM) provides additional inputs and outputs for use in
the FEC.

2. The IOM shall communicate with the FEC over either the FC Bus or the SA Bus
using BACnet Standard protocol SSPC-135, Clause 9.

2.6 Input Devices
A.  General Requirements
1. Installation, testing, and calibration of all sensors, transmitters, and other input
devices shall be provided to meet the system requirements.
B.  Temperature Sensors
1. General Requirements:
a. Sensors and transmitters shall be provided, as outlined in the input/output

summary and sequence of operations.

b. The temperature sensor shall be of the resistance type, and shall be either
two-wire 1000 ohm nickel RTD, or two-wire 1000 ohm platinum RTD.

c. The following point types (and the accuracy of each) are required, and their
associated accuracy values include errors associated with the sensor, lead
wire, and A to D conversion:

2. Thermo wells

a. When thermo wells are required, the sensor and well shall be supplied as a
complete assembly, including wellhead and Greenfield fitting.

b. Thermo wells shall be pressure rated and constructed in accordance with the

system working pressure.
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3.

4,

c. Thermo wells and sensors shall be mounted in a threadolet or 1/2” NFT
saddle and allow easy access to the sensor for repair or replacement.
d. Thermo wells shall be constructed of 316 stainless steel.

Outside Air Sensors

a. Outside air sensors shall be designed to withstand the environmental
conditions to which they will be exposed. They shall also be provided with a
solar shield.

b. Sensors exposed to wind velocity pressures shall be shielded by a perforated
plate that surrounds the sensor element.
c. Temperature transmitters shall be of NEMA 3R construction and rated for

ambient temperatures.
Acceptable Manufacturers: Johnson Controls, Setra.

C.  Humidity Sensors

L.

7.

The sensor shall be a solid-state type, relative humidity sensor of the Bulk Polymer
Design. The sensor element shall resist service contamination.

The humidity transmitter shall be equipped with non-interactive span and zero
adjustments, a 2-wire isolated loop powered, 4-20 mA, 0-100% linear proportional
output.

The humidity transmitter shall meet the following overall accuracy, including lead
loss and Analog to Digital conversion. 3% between 20% and 80% RH @ 77 Deg F
unless specified elsewhere.

Outside air relative humidity sensors shall be installed with a rain proof, perforated
cover. The transmitter shall be installed in a NEMA 3R enclosure with sealtite
fittings and stainless steel bushings.

A single point humidity calibrator shall be provided, if required, for field
calibration. Transmitters shall be shipped factory pre-calibrated.

Duct type sensing probes shall be constructed of 304 stainless steel, and shall be
equipped with a neoprene grommet, bushings, and a mounting bracket.

Acceptable Manufacturers: Johnson Controls, Veris Industries, and Mamac.

D. Differential Pressure Transmitters

L.

2.

General Air and Water Pressure Transmitter Requirements:

a. Pressure transmitters shall be constructed to withstand 100% pressure over-
range without damage, and to hold calibrated accuracy when subject to a
momentary 40% over-range input.

b. Pressure transmitters shall transmit a 0 to 5 VDC, 0 to 10 VDC, or 4 to 20
mA output signal.

c. Differential pressure transmitters used for flow measurement shall be sized
to the flow sensing device, and shall be supplied with Tee fittings and shut-
off valves in the high and low sensing pick-up lines to allow the balancing
Contractor and Owner permanent, easy-to-use connection.

d. A minimum of a NEMA 1 housing shall be provided for the transmitter.
Transmitters shall be located in accessible local control panels wherever
possible.

Low Differential Water Pressure Applications (0” - 20” w.c.)
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C.

The differential pressure transmitter shall be of industrial quality and
transmit a linear, 4 to 20 mA output in response to variation of flow meter
differential pressure or water pressure sensing points.

The differential pressure transmitter shall have non-interactive zero and span
adjustments that are adjustable from the outside cover and meet the
following performance specifications:

1 .01-20” w.c. input differential pressure range.
2 4-20 mA output.
3 Maintain accuracy up to 20 to 1 ratio turndown.

4 Reference Accuracy: +0.2% of full span.
Acceptable Manufacturers: Setra and Mamac.

3. Medium to High Differential Water Pressure Applications (Over 21”7 w.c.)

a.

C.

The differential pressure transmitter shall meet the low pressure transmitter

specifications with the following exceptions:

1 Differential pressure range 10” w.c. to 300 PSIL.

2 Reference Accuracy: +1% of full span (includes non-linearity,
hysteresis, and repeatability).

Standalone pressure transmitters shall be mounted in a bypass valve

assembly panel. The panel shall be constructed to NEMA 1 standards. The

transmitter shall be installed in the panel with high and low connections

piped and valved. Air bleed units, bypass valves, and compression fittings

shall be provided.

Acceptable Manufacturers: Setra and Mamac.

E. Flow Monitoring

1. Water Flow Monitoring

1 Water flow meters shall be electromagnetic type with integral
microprocessor-Based electronics. The meter shall have an accuracy
0f 0.25%.

2 Acceptable manufacturers: Onicon, Dynasonics

F. Status and Safety Switches

1. General Requirements

a.

Switches shall be provided to monitor equipment status, safety conditions,
and generate alarms at the CCMS when a failure or abnormal condition
occurs. Safety switches shall be provided with two sets of contacts and shall
be interlock wired to shut down respective equipment.

2. Current Sensing Switches

a.

The current sensing switch shall be self-powered with solid-state circuitry
and a dry contact output. It shall consist of a current transformer, a solid
state current sensing circuit, adjustable trip point, solid state switch, SPDT
relay, and an LED indicating the on or off status. A conductor of the load
shall be passed through the window of the device. It shall accept over-
current up to twice its trip point range.

Current sensing switches shall be used for run status for fans, pumps, and
other miscellaneous motor loads.
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c. Current sensing switches shall be calibrated to show a positive run status
only when the motor is operating under load. A motor running with a broken
belt or coupling shall indicate a negative run status.

d. Acceptable manufacturers: Veris Industries

3. Water Flow Switches
a. Water flow switches shall be equal to the Johnson Controls P74.

2.7 Output Devices
A.  Actuators
1. General Requirements
a. Valve actuators shall be electronic. Controls submittals shall indicate
actuator fail position as normally open or closed.
2. Electronic Valve Actuators
a. Two-position or open/closed actuators shall accept 24 or 120 VAC power

supply and be UL listed. Butterfly isolation and other valves, as specified in
the sequence of operations, shall be furnished with adjustable end switches
to indicate open/closed position or be hard wired to start/stop the associated
pump or chiller.

b. Acceptable manufacturers: Johnson Controls

B.  Control Relays

1. Control Pilot Relays
a. Control pilot relays shall be of a modular plug-in design with retaining
springs or clips.
. Mounting Bases shall be snap-mount.
c. DPDT, 3PDT, or 4PDT relays shall be provided, as appropriate for
application.

d. Contacts shall be rated for 10 amps at 120VAC.
e. Relays shall have an integral indicator light and check button.
f. Acceptable manufacturers: Johnson Controls, Lectro
C.  Control Valves (Condenser Water Isolation)
1. Butterfly valves are acceptable for condenser water isolation applications.

Modulating large flow applications greater than modulating plug valves, and for all
two-position, open/close applications. In-line and/or three-way butterfly valves
shall be heavy-duty pattern with a body rating comparable to the pipe rating,
replaceable lining suitable for temperature of system, and a stainless steel vane.
Valves for modulating service shall be sized and travel limited to 50 degrees of full
open. Valves for isolation service shall be the same as the pipe. Valves in the
closed position shall be bubble-tight.

2. Acceptable manufacturers: Johnson Controls, Bray

2.8 Miscellaneous Devices
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A. Local Control Panels

L.

All control panels shall be factory constructed, incorporating the CCMS
manufacturer’s standard designs and layouts. All control panels shall be UL
inspected and listed as an assembly and carry a UL 508 label listing compliance.
Control panels shall be fully enclosed, with perforated sub-panel, hinged door, and
slotted flush latch.

In general, the control panels shall consist of the DDC controller(s), display
module as specified and indicated on the plans, and I/O devices—such as relays,
transducers, and so forth—that are not required to be located external to the control
panel due to function. Where specified the display module shall be flush mounted
in the panel face unless otherwise noted.

All 1/0 connections on the DDC controller shall be provide via removable or fixed
screw terminals.

Low and line voltage wiring shall be segregated. All provided terminal strips and
wiring shall be UL listed, 300-volt service and provide adequate clearance for field
wiring.

All wiring shall be neatly installed in plastic trays or tie-wrapped.

A convenience 120 VAC duplex receptacle shall be provided in each enclosure,
fused on/off power switch, and required transformers.

3.  PART 3 —-PERFORMANCE /EXECUTION

3.1 CCMS Specific Requirements

A.  Graphic Displays

1.

Provide a color graphic system flow diagram display for each system with all
points as indicated on the point list. All terminal unit graphic displays shall be
from a standard design library.

User shall access the various system schematics via a graphical penetration scheme
and/or menu selection. .

B.  Actuation / Control Type

1. Primary Equipment
a. Controls shall be provided by equipment manufacturer as specified herein.
b. All damper and valve actuation shall be electric.

2. Air Handling Equipment
a. All air handers shall be controlled with a HVAC-DDC Controller
b. All damper and valve actuation shall be electric.

3. Terminal Equipment:
a. Terminal Units (VAV, FPVAV, FCU etc.) shall have electric damper and

valve actuation.
b. All Terminal Units shall be controlled with HVAC-DDC Controller)
3.2 Installation Practices
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A.  CCMS Wiring

L.

All conduit, wiring, accessories and wiring connections required for the installation
of the Central Control and Monitoring System, as herein specified, shall be
provided by the CCMS Contractor unless specifically shown on the Electrical
Drawings under Division 26 Electrical. All wiring shall comply with the
requirements of applicable portions of Division 26 and all local and national
electric codes, unless specified otherwise in this section.

All CCMS wiring materials and installation methods shall comply with CCMS
manufacturer recommendations.

The sizing, type and provision of cable, conduit, cable trays, and raceways shall be
the design responsibility of the CCMS Contractor. If complications arise,
however, due to the incorrect selection of cable, cable trays, raceways and/or
conduit by the CCMS Contractor, the Contractor shall be responsible for all costs
incurred in replacing the selected components.

Class 2 Wiring

a. All Class 2 (24VAC or less) wiring shall be installed in conduit unless
otherwise specified.

b. Conduit is not required for Class 2 wiring in concealed accessible locations.
Class 2 wiring not installed in conduit shall be supported every 5’ from the
building structure utilizing metal hangers designed for this application.
Wiring shall be installed parallel to the building structural lines. All wiring
shall be installed in accordance with local code requirements.

Class 2 signal wiring and 24VAC power can be run in the same conduit. Power
wiring 120VAC and greater cannot share the same conduit with Class 2 signal
wiring.

Provide for complete grounding of all applicable signal and communications
cables, panels and equipment so as to ensure system integrity of operation.
Ground cabling and conduit at the panel terminations. Avoid grounding loops.

B. CCMS Raceway

1.

All wiring shall be installed in conduit or raceway except as noted elsewhere in
this specification. Minimum control wiring conduit size 1/2”.

Where it is not possible to conceal raceways in finished locations, surface raceway
(Wiremold) may be used as approved by the Architect.

All conduits and raceways shall be installed level, plumb, at right angles to the
building lines and shall follow the contours of the surface to which they are
attached.

Flexible Metal Conduit shall be used for vibration isolation and shall be limited to
3 feet in length when terminating to vibrating equipment. Flexible Metal Conduit
may be used within partition walls. Flexible Metal Conduit shall be UL listed.

C. Penetrations

L.

Provide fire stopping for all penetrations used by dedicated CCMS conduits and
raceways.
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2. All openings in fire proofed or fire stopped components shall be closed by using
approved fire resistive sealant.

3. All wiring passing through penetrations, including walls shall be in conduit or
enclosed raceway.

4. Penetrations of floor slabs shall be by core drilling. All penetrations shall be
plumb, true, and square.

D. CCMS Identification Standards

1. Node Identification. All nodes shall be identified by a permanent label fastened to
the enclosure. Labels shall be suitable for the node location.

Cable types specified in Item A shall be color coded for easy identification and

troubleshooting.
E.  CCMS Panel Installation
1. The CCMS panels and cabinets shall be located as indicated at an elevation of not

less than 2 feet from the bottom edge of the panel to the finished floor. Each
cabinet shall be anchored per the manufacturer’s recommendations.

2. The CCMS contractor shall be responsible for coordinating panel locations with
other trades and electrical and mechanical contractors.
F. Input Devices
1. All Input devices shall be installed per the manufacturer recommendation
2. Locate components of the CCMS in accessible local control panels wherever
possible.
G. HVAC Input Devices — General
1. All Input devices shall be installed per the manufacturer recommendation
2. Locate components of the CCMS in accessible local control panels wherever
possible.
3. The mechanical contractor shall install all in-line devices such as temperature

wells, pressure taps, airflow stations, etc.

4, Input Flow Measuring Devices shall be installed in strict compliance with ASME
guidelines affecting non-standard approach conditions.

5. Outside Air Sensors

a. Sensors shall be mounted on the North wall to minimize solar radiant heat
impact or located in a continuous intake flow adequate to monitor outside
air conditions accurately.

b. Sensors shall be installed with a rain proof, perforated cover.
6. Water Differential Pressure Sensors

a. Differential pressure transmitters used for flow measurement shall be sized
to the flow-sensing device.

b. Differential pressure transmitters shall be supplied with tee fittings and
shut-off valves in the high and low sensing pick-up lines.

c. The transmitters shall be installed in an accessible location wherever
possible.
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33

34

3.5

7. Medium to High Differential Water Pressure Applications (Over 21” w.c.):

a. Air bleed units, bypass valves and compression fittings shall be provided.

8. Water Differential Pressure Status Switches:

a. Install with shut off valves for isolation.
H.  HVAC Output Devices

1. All output devices shall be installed per the manufacturers recommendation. The
mechanical contractor shall install all in-line devices such as control valves,
dampers, airflow stations, pressure wells, etc.

2. Actuators: All control actuators shall be sized capable of closing against the
maximum system shut-off pressure. The actuator shall modulate in a smooth
fashion through the entire stroke. When any pneumatic actuator is sequenced with
another device, pilot positioners shall be installed to allow for proper sequencing.

3. Control Valves: Shall be sized for proper flow control with equal percentage valve
plugs. The maximum pressure drop for water applications shall be 5 PSI. The
maximum pressure drop for steam applications shall be 7 PSI.

4. Electronic Signal Isolation Transducers: Whenever an analog output signal from
the Central Control and Monitoring System is to be connected to an external
control system as an input (such as a chiller control panel), or is to receive as an
input a signal from a remote system, provide a signal isolation transducer. Signal
isolation transducer shall provide ground plane isolation between systems. Signals
shall provide optical isolation between systems

Training
A.  The CCMS contractor shall provide the following training services:

1. One day of on-site orientation by a system technician who is fully knowledgeable
of the specific installation details of the project. This orientation shall, at a
minimum, consist of a review of the project as-built drawings, the CCMS software
layout and naming conventions, and a walk through of the facility to identify panel
and device locations.

Commissioning
A.  Fully commission all aspects of the Central Control and Monitoring System work.
B.  Acceptance Check Sheet

1. Prepare a check sheet that includes all points for all functions of the CCMS as
indicated on the point list included in this specification.

2. Submit the check sheet to the Engineer for approval
The Engineer will use the check sheet as the basis for acceptance with the CCMS
Contractor.

C.  Promptly rectify all listed deficiencies and submit to the Engineer that this has been done.
SEQUENCE OF OPERATION
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A.  COOLING TOWER AND CONDENSER WATER SYSTEM:

1. Cooling Tower Control:

a. The new Cooling Tower shall operate as indicated.

b. Each Cooling Tower Fan shall have its own dedicated VFD.

c. Cooling Tower Fans and associated VFDs will be controlled separately but
simultaneously modulated by the CCMS to maintain a constant condenser
water temperature.

d. The existing Condenser Water Bypass valve shall remain, under Bid

Alternate 1, the valve will be removed, relocated as shown and operate as
currently scheduled.

2. Condenser Water Pump Start-Stop Control:

a. Under Bid Alternate 1 the constant volume condenser water pump will be
replaced and operate when called upon to maintain flow of condenser water
to associated Chiller.

3. Existing Condenser Water Flow Meter(s), if affected by piping renovations shall
be relocated and reused.

End of Section 230900
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 -
11

A.

B.
1.2

A.
13

A.
1.4

A.
15

A.

B.

GENERAL
SCOPE OF WORK

Provide all labor, materials, equipment and supervision to construct complete and operable
electrical systems as indicated on the drawings and specified herein.

All materials and equipment used shall be new, undamaged and free from any defects.
RELATED DOCUMENTS AND OTHER INFORMATION

The general provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the portions of work specified in each and every Section,
individually and collectively.

PRODUCT WARRANTIES

Provide manufacturer's standard printed commitment in reference to a specific product and
normal application, stating that certain acts of restitution will be performed for the Purchaser
or Owner by the manufacturer, when and if the product fails within certain operational
conditions and time limits. Where the warranty requirements of a specific specification
section exceeds the manufacturer's standard warranty, the more stringent requirements will
apply and modified manufacturer's warranty shall be provided. In no case shall the
manufacturer's warranty be less than one (1) year from the date of substantial completion.
1. Where manufacturer's warranty lists a start date of PO or date of ship, contractor shall
purchase extended warranty to ensure warranty period extends to a minimum of 1 year
after date of substantial completion.

PRODUCT SUBSTITUTIONS

General: Materials specified by manufacturer's name shall be used unless prior approval of an
alternate is given by addenda. Requests for substitutions must be received in the office of the
Architect at least 10 days prior to opening of bids.

SUBMITTAL REQUIREMENTS

Submit for review by the Engineer Architect a schedule with engineering data of materials and
equipment to be incorporated in the work. Submittals shall be supported by descriptive
materials, i.e., catalog sheets, product data sheets, diagrams, performance curves and charts
published by the manufacturer, warranties, etc., to show conformance to Specifications and
Plan requirements; model numbers alone shall not be acceptable. Data submitted for review
shall contain all information to indicate compliance with Contract Documents. Complete
electrical characteristics shall be provided for all equipment. Submittals for lighting fixtures
shall include Photometric Data. The Engineer reserves the right to require samples of any
equipment to be submitted for review.

The purpose of shop drawing review is to demonstrate to the Architect that the Contractor
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1.6

1.7

1.8

understands the design concept. The Architect's review of such drawings, schedules, or cuts
shall not relieve the Contractor from responsibility for deviations from the drawings or
specifications unless he has, in writing, called the Architect's attention to such deviation at the
time of submission, and received written permission from the Architect for such deviations.

Where cut sheets include an entire product family, mark all specific items to be utilized for
this project on equipment cut sheets. Generic cut sheets with no indication of which items on
the cut sheet shall be used will be rejected.

Response to Submittals: Shop drawings shall be noted with the following classifications:

1. "Reviewed": No corrections, no marks. Contractor shall submit copies for
distribution.

2. "Provide as Corrected": A few minor corrections. Items may be ordered as marked
up without further resubmission. Submit shall submit copies for distribution.
Formally correct prior to submitting O&M manuals.

3. "Revise and Resubmit": Minor corrections. Items may be ordered at the Contractor's
option. Contractor shall resubmit documents with corrections noted.

4. "Rejected": Major corrections required or not in accordance with the contract
documents. Contractor shall correct and resubmit documents.

ELECTRICAL DRAWINGS

Electrical contract drawings are diagrammatic and indicate the general arrangement of
electrical equipment. Do not scale electrical plans. Obtain all dimensions from the Architect's
dimensioned drawings and field measurements. The Contractor shall review Architectural
plans for door swings and built-in equipment; conditions indicated on those plans shall govern
for this work.

Coordinate installation of electrical equipment with the structural and mechanical equipment
and access thereto. Coordinate exterior electrical work with civil and landscaping work.

Discrepancies shown on different drawings, between drawings and specifications or between
documents and field conditions shall be installed to provide the better quality or greater
quantity of work; or, comply with the more stringent requirement; either or both in accordance
with the A/E’s interpretation.

SYSTEMS REQUIRING ROUGH-IN

Rough-in shall consist of all outlet boxes/raceway systems/supports and sleeves required for
the installation of cables/devices by other Divisions and by the Owner. It shall be the
responsibility of this Contractor to determine the requirements by reviewing the contract
documents and meeting with the Superintendent of the trade involved and Owner’s
representative to review submittal data, shop drawings, etc.

Sealing of all sleeves, to meet the fire rating of the assembly, whether active or not, is work of
this Division.

EXISTING SERVICES AND FACILITIES
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A.

PART 2 -

PART 3 -

3.1

Damage to Existing Services: Existing services and facilities damaged by the Contractor
through negligence or through use of faulty materials or workmanship shall be promptly
repaired, replaced, or otherwise restored to previous conditions by the Contractor without
additional cost to the Owner.

Interruption of Services: Interruptions of services necessary for connection to or modification
of existing systems or facilities shall occur only at prearranged times approved by the Owner.
Interruptions shall only occur after the provision of all temporary work and the availability of
adequate labor and materials will assure that the duration of the interruption will not exceed
the time agreed upon.

Removed Materials: Existing materials made unnecessary by the new installation shall be
stored on site. They shall remain the property of the Owner and shall be stored at a location
and in a manner as directed by the Owner. If classified by the Owner's authorized
representative as unsuitable for further use, the material shall become the property of the
Contractor and shall be removed from the site at no additional cost to the owner.

Contractor shall review drawings for all trades for coordination with existing conditions.
Contractor shall be responsible for routing of underground raceways and coordinate with GC
and other trades for cutting and repair of existing slabs, parking areas, sidewalks, sheetrock
and/or plaster walls, etc.

Contractor shall be responsible for coordinating with contract documents and other trades for
routing of ducts, pipes, cable-tray and other components with existing conditions. Contractor
shall be responsible for field verifying source of raceways and cabling that are in conflict
regardless of whether they serve devices in the area of work or not. The relocation of these
raceways to assist in avoiding these conflicts shall also be included at no additional cost to the
owner.

Contractor shall protect all existing low-voltage cabling from damage. If conflicts arise,
contact architect immediately to determine status of cabling. Existing cabling that is damaged
during construction shall be replaced by the contractor.

PRODUCTS — NOT USED

EXECUTION
PRODUCT INSTALLATION, GENERAL

Except where more stringent requirements are indicated, comply with the product
manufacturer's installation instructions and recommendations, including handling, anchorage,
assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and
shut-down of operating equipment. Consult with manufacturer's technical experts, for specific
instructions on unique product conditions and unforeseen problems.

Protection and Identification: Deliver products to project properly identified with names,
models numbers, types, grades, compliance labels and similar information needed for distinct
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3.2

3.3

identifications; adequately packaged or protected to prevent deterioration during shipment,
storage and handling. Store in a dry, well ventilated, indoor space, except where prepared and
protected by the manufacturer specifically for exterior storage.

Permits and Tests: Provide labor, material and equipment to perform all tests required by the
governing agencies and submit a record of all tests to the Owner or his representative. Notify
the Architect five days in advance of any testing.

Install temporary protective covers over equipment enclosures, outlet boxes and similar items
after interiors, conductors, devices, etc. are installed, to prevent the entry of construction
debris and to protect the installation during finish work performed by others. Do not install
device plates, equipment covers or trims until finish work is complete.

Clean all equipment, inside and out, upon completion of the work. Scratched or marred
surfaces shall be touched-up with touch-up paint furnished by the equipment manufacturer.

Replace all equipment and materials that become damaged.

No more than three phase conductors, each of opposite phases for a three phase WYE system,
shall be combined in a single raceway unless written approval is granted by the engineer or
noted otherwise on the construction documents. 120 volt and 277 volt receptacle and lighting
circuits are except from this requirement, but must meet the requirements of the NEC.

EQUIPMENT PROTECTION

Equipment and materials shall be protected during shipment and storage against physical
damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain.

Store equipment indoors in clean dry space with uniform temperature to prevent condensation.
Equipment shall include but not be limited to switchgear, switchboards, panelboards,
transformers, motor control centers, motor controllers, uninterruptible power systems,
enclosures, controllers, circuit protective devices, cables, wire, light fixtures, electronic
equipment, and accessories.

During installation, equipment shall be protected against entry of foreign matter; and be
vacuum-cleaned both inside and outside before testing and operating. Compressed air shall
not be used to clean equipment. Remove loose packing and flammable materials from inside
equipment.

Damaged equipment shall be, as determined by the Engineer, placed in first class operating
condition or be returned to the source of supply for repair or replacement.

Painted surfaces shall be protected with factory installed removable heavy kraft paper, sheet
vinyl or equal.

Damaged paint on equipment and materials shall be refinished with the same quality of paint
and workmanship as used by the manufacturer so repaired areas are not obvious.

ELECTRICAL WORK:
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A.  Electrical work shall be accomplished with all affected circuits or equipment de-energized.
When an electrical outage cannot be accomplished in this manner for the required work, the
following requirements are mandatory:

L.

Electricians must use full protective equipment (i.e., certified and tested insulating
material to cover exposed energized electrical components, certified and tested
insulated tools, etc.) while working on energized systems in accordance with NFPA
70E.

Electricians must wear personal protective equipment while working on energized
systems in accordance with NFPA 70E.

Before initiating any work, a job specific work plan must be developed by the
contractor with a peer review conducted and documented by the Contractor. The work
plan must include procedures to be used on and near the live electrical equipment,
barriers to be installed, safety equipment to be used and exit pathways.

Work on energized circuits or equipment cannot begin until prior written approval is
obtained from the Owner/ Architect.

END OF SECTION 260500
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.1 SUMMARY
A. Section includes building wire and cable; and wiring connectors and connections.

1.2 REFERENCES

A. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.
B. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.
2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and
Cables for Use in Air-Handling Spaces.
C. Underwriters Laboratories, Inc.:
1. UL Standard 83 for Thermoplastic-Insulated Wires and Cables.
2. UL Standard 44 for Thermoset-Insulated Wires and Cables.
3. UL 514B — Standard for Conduit, Tubing, and Cable Fittings.
4. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with

Optional Optical-Fiber Members.

1.3 SYSTEM DESCRIPTION

A. Product Requirements: Provide products as follows:
1. Solid conductor for branch circuits 10 AWG and smaller.
2. Stranded conductors for control circuits.
3. Conductor not smaller than 12 AWG for power and lighting circuits.
4. Conductor not smaller tphan 14 AWG for control circuits.
5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3
percent.
B. Wiring Methods: Provide the following wiring methods:
1. Use only building wire, Type THHN/THWN-2 insulation, in raceway unless
specifically noted otherwise.
2. Type MC Cable shall not be allowed without written permission from engineer.
1.4 SUBMITTALS
A. Division 01 Specifications - Submittal Procedures: Requirements for submittals.
B. Product Data for the following:
1. Wire and Cable
2. Splice Kits
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1.5

1.6

1.7

1.8

1.9

3. Waterproof Wire Connectors
C. Test Reports: Indicate procedures and values obtained.

CLOSEOUT SUBMITTALS

A. Division 01 Specifications - Execution and Closeout Requirements: Requirements for
submittals.

B. Project Record Documents: Record actual locations of components and circuits.

QUALITY ASSURANCE

A. Provide wiring materials located in plenums with peak optical density not greater than

0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet
(1.5 m) when tested in accordance with NFPA 262.

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. Conform to requirements of NFPA 70.

QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years experience.

FIELD MEASUREMENTS

A. Verify field measurements prior to work. Coordinate dimensions with architectural,
structural, and civil drawings. Electrical Drawings are diagrammatic only and shall not
be scaled.

COORDINATION

A. Division 01 Specifications - Administrative Requirements: Requirements for
coordination.

B. Where wire and cable destination is indicated and routing is not shown, determine routing

and lengths required.

C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and
cable lengths within 10 ft of length shown.
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PART 2 PRODUCTS

2.1 BUILDING WIRE

A. 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. Southwire

2. AETNA.

3. American Insulated Wire Corp.

4. Colonial Wire

5. General Cable Co.

6. Substitutions: Section 01 60 00 - Product Requirements.

B. Product Description: Single conductor insulated wire. Type THHN/THWN-2.
C. Conductor: Copper.
D. Insulation Voltage Rating: 600 volts.
2.2 TERMINATIONS
A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper.
B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with
insulating sealing collars.
PART 3 EXECUTION

3.1 EXAMINATION

A. Division 01 Specification - Administrative Requirements: Coordination and project
conditions.

B. Verify mechanical work likely to damage wire and cable has been completed.

C. Verify raceway installation is complete and supported.

3.2 PREPARATION
A. Completely and thoroughly swab raceway before installing wire.
3.3 EXISTING WORK
A. Remove exposed abandoned wire and cable, including abandoned wire and cable above

accessible ceiling finishes. Patch surfaces where removed cables pass through building
finishes.
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B.

Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned
boxes when wire and cable servicing boxes is abandoned and removed. Install blank
cover for abandoned boxes not removed.

Provide access to existing wiring connections remaining active and requiring access.
Modify installation or install access panel.

Extend existing circuits using materials and methods compatible with existing electrical
installations, or as specified.

34 INSTALLATION

A.

B.

Route wire and cable to meet Project conditions.
Neatly train and lace wiring inside boxes, equipment, and panelboards.

Identify wire and cable under provisions of Section 26 05 53. Identify each conductor
with its circuit number or other designation indicated.

Special Techniques--Building Wire in Raceway:

1. Pull conductors into raceway at same time.

2. Install building wire 4 AWG and larger with pulling equipment.

Special Techniques - Wiring Connections:

1. Clean conductor surfaces before installing lugs and connectors.

2. Make splices, taps, and terminations to carry full ampacity of conductors with no
perceptible temperature rise.

3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of
insulation rating of conductor.

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and
larger.

5. Install solderless pressure connectors with insulating covers for copper conductor
splices and taps, 8 AWG and smaller.

6. Install insulated spring wire connectors with plastic caps for copper conductor
splices and taps, 10 AWG and smaller.

7. Polaris type splice kits will not be accepted.

Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected
device, such as circuit breakers.

Size lugs in accordance with manufacturer’s recommendations terminating wire sizes.
Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars.

For terminal lugs fastened together such as on motors, transformers, and other apparatus,
or when space between studs is small enough that lugs can turn and touch each other,
insulate for dielectric strength of 2-1/2 times normal potential of circuit.
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3.5 WIRE COLOR

A. General:
1. For wire sizes 6 AWG and smaller, install wire with insulation colors as
designated below.
2. For wire sizes 4 AWG and larger, identify wire with colored tape at terminals,

splices and boxes. Colors are as follows:

B. 120/208-volt systems: Phase A - Black
Phase B - Red
Phase C - Blue
Neutral — White
Ground - Green

277/480-volt systems: Phase A - Orange
Phase B - Brown
Phase C - Yellow
Neutral — Gray
Ground - Green

3.6 FIELD QUALITY CONTROL

A. Division 01 Specification - Execution and Closeout Requirements: Field inspecting,
testing, adjusting, and balancing.

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

C. Perform inspections and tests listed in NETA ATS, Section 7.3.1.

END OF SECTION 260519
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Wire.
2. Grounding well components.
3. Mechanical connectors.
4, Exothermic connections.

1.2 REFERENCES

A. Institute of Electrical and Electronics Engineers:
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial
Power Systems.
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic
Equipment.
B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.
C. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.

PART 2 PRODUCTS
2.1 WIRE
A. Material: Stranded copper.
B. Grounding Electrode Conductor: Copper conductor bare.

C. Bonding Conductor: Copper conductor insulated.

2.2 MECHANICAL CONNECTORS

A. Description: Bronze connectors, suitable for grounding and bonding applications, in
configurations required for particular installation.
1. Bonding Jumpers: Compression type connectors, using zinc-plated fasteners and
external tooth lock washers.
2. Ground Busbars: Two-hole compression type lugs using tin-plated copper or
copper alloy bolts and nuts.
3. Rack and cabinet ground bars: One-hole compression type lugs using zinc-plated

or copper alloy fasteners.
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23

EXOTHERMIC CONNECTIONS

A. Product Description: Exothermic materials, accessories, and tools for preparing and
making permanent field connections between grounding system components.

PART 3 EXECUTION

3.1

3.2

33

34

EXAMINATION

A. Division 01 Specifications - Administrative: Verification of existing conditions before
starting work.

PREPARATION

A. Remove paint, rust, mill oils, and other surface contaminants at connection points.
EXISTING WORK

A. Modify existing grounding system to maintain continuity to accommodate renovations.

B. Extend existing grounding system using materials and methods compatible with existing
electrical installations, or as specified.

INSTALLATION
A. Install in accordance with IEEE 142.
B. Install grounding and bonding conductors concealed from view.

C. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder
and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.

D. Permanently ground entire light and power system in accordance with NEC, including
service equipment, distribution panels, lighting panelboards, switch and starter
enclosures, motor frames, grounding type receptacles, and other exposed non-current
carrying metal parts of electrical equipment.

E. Accomplish grounding of electrical system by using insulated grounding conductor
installed with feeders and branch circuit conductors in conduits. Size grounding
conductors in accordance with NEC. Install from grounding bus of serving panel to
ground bus of served panel, grounding screw of receptacles, or metal enclosures of
equipment. Ground conduits by means of grounding bushings on terminations at
panelboards with installed conductor to grounding bus.

F. Grounding electrical system using continuous metal raceway system enclosing circuit
conductors in accordance with NEC.

G. Permanently attach equipment and grounding conductors prior to energizing equipment.
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3.5 FIELD QUALITY CONTROL

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting,
and balancing.

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

C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section
7.13.

D. Perform continuity testing in accordance with IEEE 142.

E. When improper grounding is found on receptacles, check receptacles in entire project and

correct. Perform retest.

END OF SECTION 260526
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Conduit and equipment supports.
2. Anchors and fasteners.
1.2 SUBMITTALS
A. Division 01 Specifications - Submittal Procedures: Requirements for submittals.
B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers.
C. Product Data:
1. Hangers and Supports: Submit manufacturers catalog data including load
capacity.
D. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and
supports.
E. Manufacturer's Installation Instructions:
1. Hangers and Supports: Submit special procedures and assembly of components.
1.3 DELIVERY, STORAGE, AND HANDLING
A. Division 01 Specifications - Product Requirements: Requirements for transporting,
handling, storing, and protecting products.
B. Accept materials on site in original factory packaging, labeled with manufacturer's
identification.
C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original packaging.
PART 2 PRODUCTS
2.1 CONDUIT SUPPORTS
A. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running
threads.
B. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or
hanger rod. Set screw: hardened steel.
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C. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single
bolt to tighten.

D. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.

E. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self
locking.

2.2 FORMED STEEL CHANNEL

A. Product Description: Galvanized 12 gage (2.8 mm) thick steel. With holes 1-1/2 inches
(38 mm) on center.

23 SPRING STEEL CLIPS

A. Product Description: Mounting hole and screw closure.

PART 3 EXECUTION
3.1 EXAMINATION

A. Division 01 Specifications - Administrative Requirements: Verification of existing
conditions before starting work.

3.2 PREPARATION
A. The use of powder-actuated anchors is not allowed.
B. Do not drill or cut structural members.

33 INSTALLATION - HANGERS AND SUPPORTS

A. Anchors and Fasteners:
1. Concrete Structural Elements: Provide expansion anchors.
2. Steel Structural Elements: Provide beam clamps, spring steel clips, and steel
ramset fasteners.
3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors.
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and
hollow wall fasteners.
5. Solid Masonry Walls: Provide expansion anchors.
6. Sheet Metal: Provide sheet metal screws.
B. Install conduit and raceway support and spacing in accordance with NEC.
C. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
D. Install multiple conduit runs on common hangers.
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E. Supports:

1. Fabricate supports from structural steel or formed steel channel. Install hexagon
head bolts to present neat appearance with adequate strength and rigidity. Install
spring lock washers under nuts.

2. Install surface mounted cabinets and panelboards with minimum of four anchors.

3. In wet and damp locations install steel channel supports to stand cabinets and
panelboards 1 inch (25 mm) off wall.

34 INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A. Using templates furnished with equipment, install anchor bolts, and accessories for
mounting and anchoring equipment.

B. Construct supports of steel members. Brace and fasten with flanges bolted to structure.
3.5 FIELD QUALITY CONTROL

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting,
and balancing.

3.6 PROTECTION OF FINISHED WORK

A. Division 01 Specifications - Execution and Closeout Requirements: Requirements for
protecting finished Work.

B. Protect adjacent surfaces from damage by material installation.

END OF SECTION 260529
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 SUMMARY

A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and
junction boxes, and handholes.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and
Cable Assemblies.
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box
Supports.
4, NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box
Supports.
5. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
6. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

1.3 SYSTEM DESCRIPTION

A. Raceway and boxes located as indicated on Drawings, and at other locations required for
splices, taps, wire pulling, equipment connections, and compliance with regulatory
requirements. Raceway and boxes are shown in approximate locations unless
dimensioned. Provide raceway to complete wiring system.

B. Underground: Provide thick-wall nonmetallic conduit (schedule 80 PVC) with rigid long-
sweep 90-degree elbows unless specifically noted otherwise. Provide cast metal boxes or
nonmetallic handhole.

1. Provide a plastic warning tape in the backfill above all underground cables,
conduits and duct banks. The tape shall be 3 inches wide, shall be bright, fade-
resistant yellow in color, and shall include an imprinted legend, "“WARNING -
BURIED HIGH VOLTAGE LINE”, repeated continuously throughout the entire
length. Tape shall be buried 12 inches below top of trench.

2. Provide barricades with warning lights, around all trenches. Barricades shall be
orange mesh type supported by rods driven into the earth. Barricades shall
remain in place at all times, not just at night. Maintain the integrity and
appearance of the barricades until the trenches have been backfilled and
compacted.
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C. Outdoor Locations, Above Grade: Provide galvanized rigid steel conduit. Provide cast
metal outlet, pull, and junction boxes.

D. Interior Locations: Provide electrical metallic tubing. Provide sheet-metal boxes. Provide
flush mounting outlet box in finished areas. Provide hinged enclosure for large pull
boxes.

1.4 DESIGN REQUIREMENTS
A. Minimum Raceway Size: 3/4 inch (19 mm) unless otherwise specified.
1.5 DELIVERY, STORAGE, AND HANDLING

A. Division 01 Specifications - Product Requirements: Product storage and handling
requirements.

B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

C. Protect PVC conduit from sunlight.

1.6 COORDINATION

A. Division 01 Specifications - Administrative Requirements: Coordination and project
conditions.

B. Coordinate installation of outlet boxes for equipment connected under Section 26 05 §3.

PART 2 PRODUCTS
2.1 MANUFACTURERS
A. Manufacturers listed below are basis of design, or can provide products equal to basis of
design.
1. Allied Tube & Conduit
2. Western Tube & Conduit
3. Republic Conduit
4. Wheatland Tube
5. Carlon Electrical Products.
6. Hubbell.
7. Thomas & Betts Corp.
8. Substitutions: Division 01 Specifications - Product Requirements.
2.2 METAL CONDUIT
A. Rigid Steel Conduit: ANSI C80.1.
B. Intermediate Metal Conduit (IMC): Rigid steel.
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C. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.
2.3 FLEXIBLE METAL CONDUIT

A. Product Description: Interlocked steel construction.

B. Fittings: NEMA FB 1.
2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT

A. Product Description: Interlocked steel construction with PVC jacket.

B. Fittings: NEMA FB 1.
2.5 ELECTRICAL METALLIC TUBING (EMT)

A. Product Description: ANSI C80.3; galvanized tubing.

B. Fittings and Conduit Bodies: NEMA FB 1; steel compression type.
2.6 NONMETALLIC CONDUIT

A. Product Description: NEMA TC 2; Schedule 80 PVC.

B. Fittings and Conduit Bodies: NEMA TC 3.

2.7 WIREWAY

A. Product Description: General purpose for interior locations, and Raintight type for
exterior locations wireway.

B. Cover: Hinged cover with full gaskets.
C. Finish: Rust inhibiting primer coating with gray enamel finish.
2.8 OUTLET BOXES
A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment
supported; furnish 1/2 inch (13 mm) male fixture studs where required.
B. Cast Boxes: NEMA FB 1, Type FD. Furnish gasketed cover by box manufacturer.
C. Wall Plates for Unfinished Areas: Furnish gasketed cover.
2.9 PULL AND JUNCTION BOXES

A. Sheet Metal Boxes: NEMA OS 1, galvanized steel.

B. Hinged Enclosures: As specified in Section 26 27 16.
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C.

Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted
junction box:

1. Material: Galvanized cast iron.
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover
SCrews.

PART 3 EXECUTION

3.1

32

33

34

EXAMINATION

A.

Division 01 Specifications - Administrative Requirements: Coordination and project
conditions.

EXISTING WORK

A. Remove exposed abandoned raceway.

B. Extend existing raceway and box installations using materials and methods compatible
with existing electrical installations, or as specified.

INSTALLATION

A. Ground and bond raceway and boxes in accordance with Section 26 05 26.

B. Fasten raceway and box supports to structure and finishes in accordance with Section
26 05 29.

C. Identify raceway and boxes in accordance with Section 26 05 53.

D. Arrange raceway and boxes to maintain headroom and present neat appearance.

INSTALLATION - RACEWAY

A.

Raceway routing is shown in approximate locations unless dimensioned. Route to
complete wiring system.

Arrange raceway supports to prevent misalignment during wiring installation.

Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers,
clevis hangers, and split hangers.

Group related raceway; support using conduit rack. Construct rack using steel channel
specified in Section 26 05 29; provide space on each for 25 percent additional raceways.

Do not support raceway with wire or perforated pipe straps. Remove wire used for
temporary supports

Do not attach raceway to ceiling support wires or other piping systems.
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G.

H.

S.

T.

Construct wireway supports from steel channel specified in Section 26 05 29.
Route exposed raceway parallel and perpendicular to walls.
Maintain clearance between raceway and piping for maintenance purposes.

Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures
exceeding 104 degrees F (40 degrees C).

Cut conduit square using saw or pipe cutter; de-burr cut ends.

Bring conduit to shoulder of fittings; fasten securely.

Join nonmetallic conduit using cement as recommended by manufacturer. Wipe
nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire
area inserted in fitting. Allow joint to cure for minimum 20 minutes.

Install conduit hubs or sealing locknuts to fasten conduit to cast boxes.

Install no more than equivalent of three 90 degree bends between boxes for power
systems. Install conduit bodies to make sharp changes in direction, as around beams.

Install factory elbows for bends in metal conduit larger than 2 inch (50 mm) size.

Avoid moisture traps; install junction box with drain fitting at low points in conduit
system.

Install fittings to accommodate expansion and deflection where raceway crosses seismic,
control and expansion joints.

Install suitable pull string or cord in each empty raceway except sleeves and nipples.
Install suitable caps to protect installed conduit against entrance of dirt and moisture.

Close ends and unused openings in wireways, junction boxes, and pull boxes.

3.5 INSTALLATION - BOXES

A.

B.

C.

Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.
Support boxes independently of conduit.

Install knockout closures in unused openings in boxes.

3.6 CLEANING

A.

B.

Division 01 Specifications - Execution and Closeout Requirements: Final cleaning.

Clean interior of boxes to remove dust, debris, and other material.
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END OF SECTION 260533
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A.

Section Includes:
1. Nameplates.
2. Lockout Devices.

1.2 DELIVERY, STORAGE, AND HANDLING

A.

Division 01 Specifications - Product Requirements: Requirements for transporting,
handling, storing, and protecting products.

Accept identification products on site in original containers. Inspect for damage.

Protect insulation from weather and construction traffic, dirt, water, chemical, and
mechanical damage, by storing in original wrapping.

1.3 ENVIRONMENTAL REQUIREMENTS

A. Division 01 Specifications - Product Requirements: Environmental conditions affecting
products on site.
B. Install nameplates only when ambient temperature and humidity conditions for adhesive
are within range recommended by manufacturer.
PART 2 PRODUCTS

2.1 NAMEPLATES

A.

C.

Product Description: Laminated three-layer plastic with engraved letters on contrasting
background color. See specification sections for specific equipment for nameplate color
schemes. If no color scheme is specified for specific equipment, provide black letters on
a white background.

Letter Size:
1. 1/8 inch (3 mm) high letters for identifying individual equipment and loads.

Minimum nameplate thickness: 1/8 inch (3 mm).

2.2 LOCKOUT DEVICES

A.

Lockout Hasps:
1. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3
inches (184 x 75 mm).
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PART 3 EXECUTION
3.1 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.
3.2 EXISTING WORK
A. Install identification on unmarked existing equipment.

B. Replace lost nameplates.

33 INSTALLATION

A. Install identifying devices after completion of painting.
B. Nameplate Installation:
1. Install nameplate parallel to equipment lines.
2. Install nameplate for each electrical distribution and control equipment enclosure
with corrosive-resistant mechanical fasteners, or adhesive.
3. Install nameplates for each control panel and major control components located
outside panel with corrosive-resistant mechanical fasteners, or adhesive.
4. Secure nameplate to equipment front using screws, or adhesive.
5. Install nameplates for the following:
a. Individual Buckets on Motor Control Centers.
b. Panelboards.
c. Disconnect Switches.

END OF SECTION 260553
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SECTION 26 05 83 - EQUIPMENT WIRING CONNECTIONS

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

SUMMARY
A. Section includes electrical connections to equipment.
REFERENCES
A. National Electrical Manufacturers Association:
1. NEMA WD 1 - General Requirements for Wiring Devices.
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.
SUBMITTALS
A. Division 01 Specification - Submittal Procedures.
B. Product Data: Submit wiring device manufacturer’s catalog information showing

dimensions, configurations, and construction.

C. Signed Letter from Contractor indicating that shop drawings have been reviewed for all
equipment requiring electrical connections that are furnished by other divisions prior to
ordering equipment.

D. Manufacturer's installation instructions.

CLOSEOUT SUBMITTALS

A. Division 01 Specification - Execution and Closeout Requirements.

B. Project Record Documents: Record actual locations, sizes, and configurations of
equipment connections.

COORDINATION

A. Division 01 Specification - Administrative Requirements: Coordination and project
conditions.

B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and

manufacturer's instructions for equipment furnished under other sections.

C. Prior to ordering electrical gear, compare to electrical requirements listed on electrical
drawings for each piece of equipment. Notify architect / engineer immediately of any
changes.

D. Determine connection locations and requirements.

Equipment Wiring Connections 260583 -1



Energy Plant Repairs and Modifications 09/11/2017
University of South Carolina
State Project Number: H27-Z215

E. Sequence rough-in of electrical connections to coordinate with installation of equipment.
F. Sequence electrical connections to coordinate with start-up of equipment.
PART 2 PRODUCTS

2.1 EQUIPMENT REQUIRING ELECTRICAL SERVICE

A. Provide electrical connections for all electrically driven equipment. Final connections are
electrical work, unless specifically noted otherwise. Obtain a copy of the shop drawings
of equipment. Review shop drawings to verify electrical characteristics and to determine
rough-in requirements, final connection requirements, location of disconnect switch, etc.
Notify the General Contractor if the information received is ambiguous or incomplete.
Keep a copy of these shop drawings at the project site throughout the course of

construction.
B. Equipment to be connected includes, but is not limited to the following:
1. HVAC Equipment
2. Control Systems
C. The design of circuits for electrically driven equipment is based on the product of one

manufacturer and may not be representative of all acceptable manufacturers. If
equipment furnished has differing characteristics, make necessary adjustments to circuit
components at no additional cost to the Owner, subject to the approval of the Architect.

D. Provide motor starters and disconnects for all mechanical equipment unless provided by
the mechanical contractor.

PART 3 EXECUTION

3.1 EXAMINATION

A. Division 01 Specification - Administrative Requirements: Coordination and project
conditions.
B. Verify equipment is ready for electrical connection, for wiring, and to be energized.

3.2 EXISTING WORK

A. Remove exposed abandoned equipment wiring connections, including abandoned
connections above accessible ceiling finishes.

B. Disconnect abandoned utilization equipment and remove wiring connections. Remove
abandoned components when connected raceway is abandoned and removed. Install

blank cover for abandoned boxes and enclosures not removed.

C. Extend existing equipment connections using materials and methods as specified.
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33 INSTALLATION

A. Make electrical connections.

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible
conduit with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable for
temperatures encountered.

D. Install cord and cap for field-supplied attachment plug.

E. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and
equipment connection boxes.

F. Install disconnect switches, controllers, control stations, and control devices to complete
equipment wiring requirements.

G. Install terminal block jumpers to complete equipment wiring requirements.

H. Install interconnecting conduit and wiring between devices and equipment to complete
equipment wiring requirements.

34 ADJUSTING

A. Division 01 Specification - Execution and Closeout Requirements: Testing, adjusting,
and balancing.

B. Cooperate with utilization equipment installers and field service personnel during
checkout and starting of equipment to allow testing and balancing and other startup

operations. Provide personnel to operate electrical system and checkout wiring
connection components and configurations.

END OF SECTION 260583
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SECTION 26 27 26 - WIRING DEVICES

PART 1 GENERAL
1.1 SUMMARY

A. Section includes wall switches and receptacles.

1.2 REFERENCES

A. National Electrical Manufacturers Association:
1. NEMA WD 1 - General Requirements for Wiring Devices.
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.

1.3 SUBMITTALS
A. Division 01 Specifications - Submittal Procedures: Submittal procedures.

B. Product Data: Submit manufacturer's catalog information showing dimensions, colors,
and configurations.

1.4 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years experience.

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 manufacturers:

1. Arrow Hart

2. Eagle

3. Hubbell

4, Leviton

5. Legrand

6. Substitutions: Division 01 Specifications - Product Requirements.

2.2 RECEPTACLES
A. Product Description: NEMA WD 1, Commercial Specification Grade receptacle.

B. Configuration: NEMA WD 6, type as specified.
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C.

D.

E.

GFCI Receptacle (2015 UL 943): Duplex receptacle with integral self-test ground fault
circuit interrupter to meet regulatory requirements. Feed through GFCI devices shall not
be used. Self-test system conducts an automatic test every 15 minutes minimum. If
device fails the self-test, visual and audible indicators provide an alert and power to unit
is disconnected. Feed through GFCI devices shall not be used.

All Receptacle types shall be NEMA 5-20 unless noted specifically noted otherwise.

Device Body: Gray Plastic.

23 WALL PLATES

A.

Weatherproof Cover Plate: All devices installed outdoors and indoor devices specifically
indicated, shall be provided with weatherproof covers. Covers shall be of the type that
maintain weatherproof integrity when in-use and not in-use, as required by the NEC.

PART 3 EXECUTION

3.1 EXAMINATION

A.

Division 01 Specifications - Administrative Requirements: Coordination and project
conditions.

Verify branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

3.2 PREPARATION

A.

Clean debris from outlet boxes.

33 EXISTING WORK

A.

B.

Disconnect and remove abandoned wiring devices.

Modify installation to maintain access to existing wiring devices to remain active.

34 INSTALLATION

A.

B
C.
D

Wiring Devices

Install devices plumb and level.
Install switches with OFF position down.
Install receptacles with grounding pole on bottom.

Connect wiring device grounding terminal to outlet box with bonding jumper and branch
circuit equipment grounding conductor.

Connect wiring devices by wrapping solid conductor around screw terminal.
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F. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas,
above accessible ceilings, and on surface mounted outlets.

3.5 FIELD QUALITY CONTROL

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting,
and balancing.

B. Inspect each wiring device for defects.

C. Operate each wall switch with circuit energized and verify proper operation.
D. Verify each receptacle device is energized.

E. Test each receptacle device for proper polarity.

F. Test each GFCI receptacle device for proper operation.

3.6 CLEANING
A. Division 01 Specifications - Execution and Closeout Requirements: Final cleaning.

B. Clean exposed surfaces to remove splatters and restore finish.

END OF SECTION 262726
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SECTION 26 28 13 - FUSES

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Fuses

SUMMARY
A. Section includes fuses.
REFERENCES

A. National Electrical Manufacturers Association:
1. NEMA FU 1 - Low Voltage Cartridge Fuses.

FUSE PERFORMANCE REQUIREMENTS

A. Motor Branch Circuits: Class RKS5.

SUBMITTALS
A. Division 01 Specifications - Submittal Procedures.
B. Product Data: Submit data sheets showing electrical characteristics, including time-

current curves.
CLOSEOUT SUBMITTALS
A. Division 01 Specifications - Execution and Closeout Requirements: Closeout procedures.
B. Project Record Documents: Record actual sizes, ratings, and locations of fuses.
QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years experience.

MAINTENANCE MATERIALS

A. Division 01 Specifications - Execution and Closeout Requirements: Spare parts and
maintenance products.

B. Furnish one fuse pullers for each size fuse installed.
EXTRA MATERIALS
A. Furnish three spare fuses of each Class, size, and rating installed.
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PART 2 PRODUCTS
2.1 FUSES
A. Manufacturers:
1. Cooper Bussmann.
2. Ferraz Shawmut.
3. Littelfuse.
4. Substitutions: Division 01 Specifications - Product Requirements.
B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated.
C. Voltage: Rating suitable for circuit phase-to-phase voltage.

PART 3 EXECUTION
3.1 EXISTING WORK
A. Remove fuses from abandoned circuits.

B. Maintain access to existing fuses and other installations remaining active and requiring
access. Modify installation or provide access panel.

3.2 INSTALLATION

A. Install fuse with label oriented so manufacturer, type, and size are easily read.

END OF SECTION 262813
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SECTION 26 28 19 - ENCLOSED SWITCHES

PART 1 GENERAL
1.1 SUMMARY
A. Section includes fusible and nonfusible switches.

1.2 REFERENCES

A. National Electrical Manufacturers Association:
1. NEMA FU 1 - Low Voltage Cartridge Fuses.
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches
(600 Volts Maximum).
B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power

Distribution Equipment and Systems.
1.3 SUBMITTALS
A. Division 01 Specifications - Submittal Procedures: Submittal procedures.

B. Product Data:

1. Switch ratings (Voltage, Amperage, Poles, SSCR)
2. Enclosure type and dimensions.
3. Control Wiring Diagrams

1.4 CLOSEOUT SUBMITTALS
A. Division 01 Specifications - Execution and Closeout Requirements: Closeout procedures.

B. Project Record Documents: Record actual locations of enclosed switches and ratings of
installed fuses.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years experience.

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 manufacturers:
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1. GE Electric

2. Square D

3. Eaton

4. Substitutions: Division 01 Specifications - Product Requirements.

2.2 FUSIBLE SWITCH ASSEMBLIES

A. Product Description: NEMA KS 1, Type HD, enclosed load interrupter knife switch.
Handle lockable in OFF position.

B. Fuse clips: Designed to accommodate NEMA FU 1, Class fuses as defined for
application in Section 26 28 13.

C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with
manufacturer's standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R.

D. Service Entrance: Switches identified for use as service equipment are to be labeled for

this application. Furnish solid neutral assembly and equipment ground bar.
E. Furnish switches with entirely copper current carrying parts.
2.3 SWITCH RATINGS

A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings.

B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used
with or protected by Class R or Class J fuses (15-600 ampere switches employing
appropriate fuse rejection schemes) or protected by Class L fuses (800-1200 ampere).

PART 3 EXECUTION
3.1 EXISTING WORK

A. Disconnect and remove abandoned enclosed switches.

B. Maintain access to existing enclosed switches and other installations remaining active
and requiring access. Modify installation or provide access panel.

3.2 INSTALLATION
A. Install enclosed switches plumb. Provide supports in accordance with Section 26 05 29.
B. Height: 5 feet (1500 mm) to operating handle.

C. Install fuses for fusible disconnect switches. Refer to Section 26 28 13 for product
requirements.
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33 LABELING

A. Install engraved plastic nameplates in accordance with Section 26 05 53. Nameplates on
all switch enclosures wherein circuits are modified or installed shall indicate the
following:

1. Equipment Switch Serves

2. Panel and Circuit Switch is served from.

3. Voltage, Phase, Wire, Short Circuit Current Rating
4, Date Installed.

B. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and
size installed.

34 FIELD QUALITY CONTROL

A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting,
and balancing.

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

C. Perform inspections and tests listed in NETA ATS, Section 7.5.

END OF SECTION 262819
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	260519 - Low Voltage Electrical Power Conductors and Cables.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes building wire and cable; and wiring connectors and connections.

	1.2 REFERENCES
	A. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	B. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.
	2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and Cables for Use in Air-Handling Spaces.

	C. Underwriters Laboratories, Inc.:
	1. UL Standard 83 for Thermoplastic-Insulated Wires and Cables.
	2. UL Standard 44 for Thermoset-Insulated Wires and Cables.
	3. UL 514B – Standard for Conduit, Tubing, and Cable Fittings.
	4. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with Optional Optical-Fiber Members.


	1.3 SYSTEM DESCRIPTION
	A. Product Requirements: Provide products as follows:
	1. Solid conductor for branch circuits 10 AWG and smaller.
	2. Stranded conductors for control circuits.
	3. Conductor not smaller than 12 AWG for power and lighting circuits.
	4. Conductor not smaller tphan 14 AWG for control circuits.
	5. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 percent.

	B. Wiring Methods: Provide the following wiring methods:
	1. Use only building wire, Type THHN/THWN-2 insulation, in raceway unless specifically noted otherwise.
	2. Type MC Cable shall not be allowed without written permission from engineer.


	1.4 SUBMITTALS
	A. Division 01 Specifications - Submittal Procedures: Requirements for submittals.
	B. Product Data for the following:
	1. Wire and Cable
	2. Splice Kits
	3. Waterproof Wire Connectors

	C. Test Reports: Indicate procedures and values obtained.

	1.5 CLOSEOUT SUBMITTALS
	A. Division 01 Specifications - Execution and Closeout Requirements: Requirements for submittals.
	B. Project Record Documents: Record actual locations of components and circuits.

	1.6 QUALITY ASSURANCE
	A. Provide wiring materials located in plenums with peak optical density not greater than 0.5, average optical density not greater than 0.15, and flame spread not greater than 5 feet (1.5 m) when tested in accordance with NFPA 262.
	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. Conform to requirements of NFPA 70.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to work.  Coordinate dimensions with architectural, structural, and civil drawings.  Electrical Drawings are diagrammatic only and shall not be scaled.

	1.9 COORDINATION
	A. Division 01 Specifications - Administrative Requirements: Requirements for coordination.
	B. Where wire and cable destination is indicated and routing is not shown, determine routing and lengths required.
	C. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable lengths within 10 ft of length shown.


	PART 2 PRODUCTS
	2.1 BUILDING WIRE
	A. 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. Southwire
	2. AETNA.
	3. American Insulated Wire Corp.
	4. Colonial Wire
	5. General Cable Co.
	6. Substitutions: Section 01 60 00 - Product Requirements.

	B. Product Description: Single conductor insulated wire.  Type THHN/THWN-2.
	C. Conductor: Copper.
	D. Insulation Voltage Rating: 600 volts.

	2.2 TERMINATIONS
	A. Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type copper.
	B. Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with insulating sealing collars.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 Specification - Administrative Requirements: Coordination and project conditions.
	B. Verify mechanical work likely to damage wire and cable has been completed.
	C. Verify raceway installation is complete and supported.

	3.2 PREPARATION
	A. Completely and thoroughly swab raceway before installing wire.

	3.3 EXISTING WORK
	A. Remove exposed abandoned wire and cable, including abandoned wire and cable above accessible ceiling finishes. Patch surfaces where removed cables pass through building finishes.
	B. Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned boxes when wire and cable servicing boxes is abandoned and removed. Install blank cover for abandoned boxes not removed.
	C. Provide access to existing wiring connections remaining active and requiring access. Modify installation or install access panel.
	D. Extend existing circuits using materials and methods compatible with existing electrical installations, or as specified.

	3.4 INSTALLATION
	A. Route wire and cable to meet Project conditions.
	B. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	C. Identify wire and cable under provisions of Section 26 05 53. Identify each conductor with its circuit number or other designation indicated.
	D. Special Techniques--Building Wire in Raceway:
	1. Pull conductors into raceway at same time.
	2. Install building wire 4 AWG and larger with pulling equipment.

	E. Special Techniques - Wiring Connections:
	1. Clean conductor surfaces before installing lugs and connectors.
	2. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of insulation rating of conductor.
	4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and larger.
	5. Install solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and smaller.
	6. Install insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and smaller.
	7. Polaris type splice kits will not be accepted.

	F. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected device, such as circuit breakers.
	G. Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus bars.
	H. For terminal lugs fastened together such as on motors, transformers, and other apparatus, or when space between studs is small enough that lugs can turn and touch each other, insulate for dielectric strength of 2-1/2 times normal potential of circuit.

	3.5 WIRE COLOR
	A. General:
	1. For wire sizes 6 AWG and smaller, install wire with insulation colors as designated below.
	2. For wire sizes 4 AWG and larger, identify wire with colored tape at terminals, splices and boxes. Colors are as follows:

	B. 120/208-volt systems:   Phase A - Black
	Phase B - Red
	Phase C - Blue
	Neutral – White
	Ground - Green
	277/480-volt systems:   Phase A - Orange
	Phase B - Brown
	Phase C - Yellow
	Neutral – Gray
	Ground - Green

	3.6 FIELD QUALITY CONTROL
	A. Division 01 Specification - Execution and Closeout Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.3.1.



	260526 - Grounding and Bonding for Electrical Systems.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Wire.
	2. Grounding well components.
	3. Mechanical connectors.
	4. Exothermic connections.


	1.2 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power Systems.
	2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic Equipment.

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.

	C. National Fire Protection Association:
	1. NFPA 70 - National Electrical Code.



	PART 2 PRODUCTS
	2.1 WIRE
	A. Material: Stranded copper.
	B. Grounding Electrode Conductor: Copper conductor bare.
	C. Bonding Conductor: Copper conductor insulated.

	2.2 MECHANICAL CONNECTORS
	A. Description: Bronze connectors, suitable for grounding and bonding applications, in configurations required for particular installation.
	1. Bonding Jumpers:  Compression type connectors, using zinc-plated fasteners and external tooth lock washers.
	2. Ground Busbars:  Two-hole compression type lugs using tin-plated copper or copper alloy bolts and nuts.
	3. Rack and cabinet ground bars:  One-hole compression type lugs using zinc-plated or copper alloy fasteners.


	2.3 EXOTHERMIC CONNECTIONS
	A. Product Description: Exothermic materials, accessories, and tools for preparing and making permanent field connections between grounding system components.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 Specifications - Administrative: Verification of existing conditions before starting work.

	3.2 PREPARATION
	A. Remove paint, rust, mill oils, and other surface contaminants at connection points.

	3.3 EXISTING WORK
	A. Modify existing grounding system to maintain continuity to accommodate renovations.
	B. Extend existing grounding system using materials and methods compatible with existing electrical installations, or as specified.

	3.4 INSTALLATION
	A. Install in accordance with IEEE 142.
	B. Install grounding and bonding conductors concealed from view.
	C. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.
	D. Permanently ground entire light and power system in accordance with NEC, including service equipment, distribution panels, lighting panelboards, switch and starter enclosures, motor frames, grounding type receptacles, and other exposed non-current ...
	E. Accomplish grounding of electrical system by using insulated grounding conductor installed with feeders and branch circuit conductors in conduits. Size grounding conductors in accordance with NEC. Install from grounding bus of serving panel to grou...
	F. Grounding electrical system using continuous metal raceway system enclosing circuit conductors in accordance with NEC.
	G. Permanently attach equipment and grounding conductors prior to energizing equipment.

	3.5 FIELD QUALITY CONTROL
	A. Division 01 Specifications - Quality Requirements:  Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 7.13.
	D. Perform continuity testing in accordance with IEEE 142.
	E. When improper grounding is found on receptacles, check receptacles in entire project and correct. Perform retest.



	260529 - Hangers and Supports for Electrical Systems.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Conduit and equipment supports.
	2. Anchors and fasteners.


	1.2 SUBMITTALS
	A. Division 01 Specifications - Submittal Procedures: Requirements for submittals.
	B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers.
	C. Product Data:
	1. Hangers and Supports: Submit manufacturers catalog data including load capacity.

	D. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and supports.
	E. Manufacturer's Installation Instructions:
	1. Hangers and Supports: Submit special procedures and assembly of components.


	1.3 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 Specifications - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.


	PART 2 PRODUCTS
	2.1 CONDUIT SUPPORTS
	A. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads.
	B. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or hanger rod. Set screw: hardened steel.
	C. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to tighten.
	D. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.
	E. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self locking.

	2.2 FORMED STEEL CHANNEL
	A. Product Description: Galvanized 12 gage (2.8 mm) thick steel. With holes 1-1/2 inches (38 mm) on center.

	2.3 SPRING STEEL CLIPS
	A. Product Description: Mounting hole and screw closure.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 Specifications - Administrative Requirements: Verification of existing conditions before starting work.

	3.2 PREPARATION
	A. The use of powder-actuated anchors is not allowed.
	B. Do not drill or cut structural members.

	3.3 INSTALLATION - HANGERS AND SUPPORTS
	A. Anchors and Fasteners:
	1. Concrete Structural Elements: Provide expansion anchors.
	2. Steel Structural Elements: Provide beam clamps, spring steel clips, and steel ramset fasteners.
	3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors.
	4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and hollow wall fasteners.
	5. Solid Masonry Walls: Provide expansion anchors.
	6. Sheet Metal: Provide sheet metal screws.

	B. Install conduit and raceway support and spacing in accordance with NEC.
	C. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
	D. Install multiple conduit runs on common hangers.
	E. Supports:
	1. Fabricate supports from structural steel or formed steel channel. Install hexagon head bolts to present neat appearance with adequate strength and rigidity. Install spring lock washers under nuts.
	2. Install surface mounted cabinets and panelboards with minimum of four anchors.
	3. In wet and damp locations install steel channel supports to stand cabinets and panelboards 1 inch (25 mm) off wall.


	3.4 INSTALLATION - EQUIPMENT BASES AND SUPPORTS
	A. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and anchoring equipment.
	B. Construct supports of steel members. Brace and fasten with flanges bolted to structure.

	3.5 FIELD QUALITY CONTROL
	A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

	3.6 PROTECTION OF FINISHED WORK
	A. Division 01 Specifications - Execution and Closeout Requirements: Requirements for protecting finished Work.
	B. Protect adjacent surfaces from damage by material installation.



	260533 - Raceways and Boxes for Electrical Systems.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes conduit and tubing, surface raceways, wireways, outlet boxes, pull and junction boxes, and handholes.

	1.2 REFERENCES
	A. American National Standards Institute:
	1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
	2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.

	B. National Electrical Manufacturers Association:
	1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
	2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.
	3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
	4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports.
	5. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
	6. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.


	1.3 SYSTEM DESCRIPTION
	A. Raceway and boxes located as indicated on Drawings, and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway and boxes are shown in approximate locations unless dim...
	B. Underground: Provide thick-wall nonmetallic conduit (schedule 80 PVC) with rigid long-sweep 90-degree elbows unless specifically noted otherwise.  Provide cast metal boxes or nonmetallic handhole.
	1. Provide a plastic warning tape in the backfill above all underground cables, conduits and duct banks.  The tape shall be 3 inches wide, shall be bright, fade-resistant yellow in color, and shall include an imprinted legend, "“WARNING - BURIED HIGH ...
	2. Provide barricades with warning lights, around all trenches. Barricades shall be orange mesh type supported by rods driven into the earth. Barricades shall remain in place at all times, not just at night. Maintain the integrity and appearance of th...

	C. Outdoor Locations, Above Grade: Provide galvanized rigid steel conduit.  Provide cast metal outlet, pull, and junction boxes.
	D. Interior Locations: Provide electrical metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.

	1.4 DESIGN REQUIREMENTS
	A. Minimum Raceway Size: 3/4 inch (19 mm) unless otherwise specified.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 Specifications - Product Requirements: Product storage and handling requirements.
	B. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	C. Protect PVC conduit from sunlight.

	1.6 COORDINATION
	A. Division 01 Specifications - Administrative Requirements: Coordination and project conditions.
	B. Coordinate installation of outlet boxes for equipment connected under Section 26 05 83.


	PART 2 PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers listed below are basis of design, or can provide products equal to basis of design.
	1. Allied Tube & Conduit
	2. Western Tube & Conduit
	3. Republic Conduit
	4. Wheatland Tube
	5. Carlon Electrical Products.
	6. Hubbell.
	7. Thomas & Betts Corp.
	8. Substitutions: Division 01 Specifications - Product Requirements.


	2.2 METAL CONDUIT
	A. Rigid Steel Conduit: ANSI C80.1.
	B. Intermediate Metal Conduit (IMC): Rigid steel.
	C. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit.

	2.3 FLEXIBLE METAL CONDUIT
	A. Product Description: Interlocked steel construction.
	B. Fittings: NEMA FB 1.

	2.4 LIQUIDTIGHT FLEXIBLE METAL CONDUIT
	A. Product Description: Interlocked steel construction with PVC jacket.
	B. Fittings: NEMA FB 1.

	2.5 ELECTRICAL METALLIC TUBING (EMT)
	A. Product Description: ANSI C80.3; galvanized tubing.
	B. Fittings and Conduit Bodies: NEMA FB 1; steel compression type.

	2.6 NONMETALLIC CONDUIT
	A. Product Description: NEMA TC 2; Schedule 80 PVC.
	B. Fittings and Conduit Bodies: NEMA TC 3.

	2.7 WIREWAY
	A. Product Description: General purpose for interior locations, and Raintight type for exterior locations wireway.
	B. Cover: Hinged cover with full gaskets.
	C. Finish: Rust inhibiting primer coating with gray enamel finish.

	2.8 OUTLET BOXES
	A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
	1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported; furnish 1/2 inch (13 mm) male fixture studs where required.

	B. Cast Boxes: NEMA FB 1, Type FD. Furnish gasketed cover by box manufacturer.
	C. Wall Plates for Unfinished Areas: Furnish gasketed cover.

	2.9 PULL AND JUNCTION BOXES
	A. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
	B. Hinged Enclosures: As specified in Section 26 27 16.
	C. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface mounted junction box:
	1. Material: Galvanized cast iron.
	2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover screws.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 Specifications - Administrative Requirements: Coordination and project conditions.

	3.2 EXISTING WORK
	A. Remove exposed abandoned raceway.
	B. Extend existing raceway and box installations using materials and methods compatible with existing electrical installations, or as specified.

	3.3 INSTALLATION
	A. Ground and bond raceway and boxes in accordance with Section 26 05 26.
	B. Fasten raceway and box supports to structure and finishes in accordance with Section 26 05 29.
	C. Identify raceway and boxes in accordance with Section 26 05 53.
	D. Arrange raceway and boxes to maintain headroom and present neat appearance.

	3.4 INSTALLATION - RACEWAY
	A. Raceway routing is shown in approximate locations unless dimensioned. Route to complete wiring system.
	B. Arrange raceway supports to prevent misalignment during wiring installation.
	C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split hangers.
	D. Group related raceway; support using conduit rack. Construct rack using steel channel specified in Section 26 05 29; provide space on each for 25 percent additional raceways.
	E. Do not support raceway with wire or perforated pipe straps. Remove wire used for temporary supports
	F. Do not attach raceway to ceiling support wires or other piping systems.
	G. Construct wireway supports from steel channel specified in Section 26 05 29.
	H. Route exposed raceway parallel and perpendicular to walls.
	I. Maintain clearance between raceway and piping for maintenance purposes.
	J. Maintain 12 inch (300 mm) clearance between raceway and surfaces with temperatures exceeding 104 degrees F (40 degrees C).
	K. Cut conduit square using saw or pipe cutter; de-burr cut ends.
	L. Bring conduit to shoulder of fittings; fasten securely.
	M. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for minimum 20 minutes.
	N. Install conduit hubs or sealing locknuts to fasten conduit to cast boxes.
	O. Install no more than equivalent of three 90 degree bends between boxes for power systems. Install conduit bodies to make sharp changes in direction, as around beams. Install factory elbows for bends in metal conduit larger than 2 inch (50 mm) size.
	P. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.
	Q. Install fittings to accommodate expansion and deflection where raceway crosses seismic, control and expansion joints.
	R. Install suitable pull string or cord in each empty raceway except sleeves and nipples.
	S. Install suitable caps to protect installed conduit against entrance of dirt and moisture.
	T. Close ends and unused openings in wireways, junction boxes, and pull boxes.

	3.5 INSTALLATION - BOXES
	A. Orient boxes to accommodate wiring devices oriented as specified in Section 26 27 26.
	B. Support boxes independently of conduit.
	C. Install knockout closures in unused openings in boxes.

	3.6 CLEANING
	A. Division 01 Specifications - Execution and Closeout Requirements: Final cleaning.
	B. Clean interior of boxes to remove dust, debris, and other material.



	260553 - Identification for Electrical Systems.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Nameplates.
	2. Lockout Devices.


	1.2 DELIVERY, STORAGE, AND HANDLING
	A. Division 01 Specifications - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Accept identification products on site in original containers. Inspect for damage.
	C. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original wrapping.

	1.3 ENVIRONMENTAL REQUIREMENTS
	A. Division 01 Specifications - Product Requirements: Environmental conditions affecting products on site.
	B. Install nameplates only when ambient temperature and humidity conditions for adhesive are within range recommended by manufacturer.


	PART 2 PRODUCTS
	2.1 NAMEPLATES
	A. Product Description: Laminated three-layer plastic with engraved letters on contrasting background color.  See specification sections for specific equipment for nameplate color schemes.   If no color scheme is specified for specific equipment, prov...
	B. Letter Size:
	1. 1/8 inch (3 mm) high letters for identifying individual equipment and loads.

	C. Minimum nameplate thickness: 1/8 inch (3 mm).

	2.2 LOCKOUT DEVICES
	A. Lockout Hasps:
	1. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3 inches (184 x 75 mm).



	PART 3 EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.

	3.2 EXISTING WORK
	A. Install identification on unmarked existing equipment.
	B. Replace lost nameplates.

	3.3 INSTALLATION
	A. Install identifying devices after completion of painting.
	B. Nameplate Installation:
	1. Install nameplate parallel to equipment lines.
	2. Install nameplate for each electrical distribution and control equipment enclosure with corrosive-resistant mechanical fasteners, or adhesive.
	3. Install nameplates for each control panel and major control components located outside panel with corrosive-resistant mechanical fasteners, or adhesive.
	4. Secure nameplate to equipment front using screws, or adhesive.
	5. Install nameplates for the following:
	a. Individual Buckets on Motor Control Centers.
	b. Panelboards.
	c. Disconnect Switches.





	260583 - Equipment Wiring Connections.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes electrical connections to equipment.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA WD 1 - General Requirements for Wiring Devices.
	2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.


	1.3 SUBMITTALS
	A. Division 01 Specification - Submittal Procedures.
	B. Product Data: Submit wiring device manufacturer’s catalog information showing dimensions, configurations, and construction.
	C. Signed Letter from Contractor indicating that shop drawings have been reviewed for all equipment requiring electrical connections that are furnished by other divisions prior to ordering equipment.
	D. Manufacturer's installation instructions.

	1.4 CLOSEOUT SUBMITTALS
	A. Division 01 Specification - Execution and Closeout Requirements.
	B. Project Record Documents: Record actual locations, sizes, and configurations of equipment connections.

	1.5 COORDINATION
	A. Division 01 Specification - Administrative Requirements: Coordination and project conditions.
	B. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and manufacturer's instructions for equipment furnished under other sections.
	C. Prior to ordering electrical gear, compare to electrical requirements listed on electrical drawings for each piece of equipment.  Notify architect / engineer immediately of any changes.
	D. Determine connection locations and requirements.
	E. Sequence rough-in of electrical connections to coordinate with installation of equipment.
	F. Sequence electrical connections to coordinate with start-up of equipment.


	PART 2 PRODUCTS
	2.1 EQUIPMENT REQUIRING ELECTRICAL SERVICE
	A. Provide electrical connections for all electrically driven equipment. Final connections are electrical work, unless specifically noted otherwise. Obtain a copy of the shop drawings of equipment. Review shop drawings to verify electrical characteris...
	B. Equipment to be connected includes, but is not limited to the following:
	1. HVAC Equipment
	2. Control Systems

	C. The design of circuits for electrically driven equipment is based on the product of one manufacturer and may not be representative of all acceptable manufacturers.  If equipment furnished has differing characteristics, make necessary adjustments to...
	D. Provide motor starters and disconnects for all mechanical equipment unless provided by the mechanical contractor.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 Specification - Administrative Requirements: Coordination and project conditions.
	B. Verify equipment is ready for electrical connection, for wiring, and to be energized.

	3.2 EXISTING WORK
	A. Remove exposed abandoned equipment wiring connections, including abandoned connections above accessible ceiling finishes.
	B. Disconnect abandoned utilization equipment and remove wiring connections. Remove abandoned components when connected raceway is abandoned and removed. Install blank cover for abandoned boxes and enclosures not removed.
	C. Extend existing equipment connections using materials and methods as specified.

	3.3 INSTALLATION
	A. Make electrical connections.
	B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit with watertight connectors in damp or wet locations.
	C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures encountered.
	D. Install cord and cap for field-supplied attachment plug.
	E. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment connection boxes.
	F. Install disconnect switches, controllers, control stations, and control devices to complete equipment wiring requirements.
	G. Install terminal block jumpers to complete equipment wiring requirements.
	H. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring requirements.

	3.4 ADJUSTING
	A. Division 01 Specification - Execution and Closeout Requirements: Testing, adjusting, and balancing.
	B. Cooperate with utilization equipment installers and field service personnel during checkout and starting of equipment to allow testing and balancing and other startup operations. Provide personnel to operate electrical system and checkout wiring co...



	262726 - Wiring Devices.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes wall switches and receptacles.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA WD 1 - General Requirements for Wiring Devices.
	2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.


	1.3 SUBMITTALS
	A. Division 01 Specifications - Submittal Procedures: Submittal procedures.
	B. Product Data: Submit manufacturer's catalog information showing dimensions, colors, and configurations.

	1.4 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.


	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 manufacturers:
	1. Arrow Hart
	2. Eagle
	3. Hubbell
	4. Leviton
	5. Legrand
	6. Substitutions: Division 01 Specifications - Product Requirements.


	2.2 RECEPTACLES
	A. Product Description: NEMA WD 1, Commercial Specification Grade receptacle.
	B. Configuration: NEMA WD 6, type as specified.
	C. GFCI Receptacle (2015 UL 943):  Duplex receptacle with integral self-test ground fault circuit interrupter to meet regulatory requirements.  Feed through GFCI devices shall not be used.  Self-test system conducts an automatic test every 15 minutes ...
	D. All Receptacle types shall be NEMA 5-20 unless noted specifically noted otherwise.
	E. Device Body:  Gray Plastic.

	2.3 WALL PLATES
	A. Weatherproof Cover Plate: All devices installed outdoors and indoor devices specifically indicated, shall be provided with weatherproof covers.  Covers shall be of the type that maintain weatherproof integrity when in-use and not in-use, as require...


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Division 01 Specifications - Administrative Requirements: Coordination and project conditions.
	B. Verify branch circuit wiring installation is completed, tested, and ready for connection to wiring devices.

	3.2 PREPARATION
	A. Clean debris from outlet boxes.

	3.3 EXISTING WORK
	A. Disconnect and remove abandoned wiring devices.
	B. Modify installation to maintain access to existing wiring devices to remain active.

	3.4 INSTALLATION
	A. Install devices plumb and level.
	B. Install switches with OFF position down.
	C. Install receptacles with grounding pole on bottom.
	D. Connect wiring device grounding terminal to outlet box with bonding jumper and branch circuit equipment grounding conductor.
	E. Connect wiring devices by wrapping solid conductor around screw terminal.
	F. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible ceilings, and on surface mounted outlets.

	3.5 FIELD QUALITY CONTROL
	A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Inspect each wiring device for defects.
	C. Operate each wall switch with circuit energized and verify proper operation.
	D. Verify each receptacle device is energized.
	E. Test each receptacle device for proper polarity.
	F. Test each GFCI receptacle device for proper operation.

	3.6 CLEANING
	A. Division 01 Specifications - Execution and Closeout Requirements: Final cleaning.
	B. Clean exposed surfaces to remove splatters and restore finish.



	262813 - Fuses.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fuses.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA FU 1 - Low Voltage Cartridge Fuses.


	1.3 FUSE PERFORMANCE REQUIREMENTS
	A. Motor Branch Circuits: Class RK5.

	1.4 SUBMITTALS
	A. Division 01 Specifications - Submittal Procedures.
	B. Product Data: Submit data sheets showing electrical characteristics, including time-current curves.

	1.5 CLOSEOUT SUBMITTALS
	A. Division 01 Specifications - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual sizes, ratings, and locations of fuses.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.

	1.7 MAINTENANCE MATERIALS
	A. Division 01 Specifications - Execution and Closeout Requirements: Spare parts and maintenance products.
	B. Furnish one fuse pullers for each size fuse installed.

	1.8 EXTRA MATERIALS
	A. Furnish three spare fuses of each Class, size, and rating installed.


	PART 2 PRODUCTS
	2.1 FUSES
	A. Manufacturers:
	1. Cooper Bussmann.
	2. Ferraz Shawmut.
	3. Littelfuse.
	4. Substitutions: Division 01 Specifications - Product Requirements.

	B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated.
	C. Voltage: Rating suitable for circuit phase-to-phase voltage.


	PART 3 EXECUTION
	3.1 EXISTING WORK
	A. Remove fuses from abandoned circuits.
	B. Maintain access to existing fuses and other installations remaining active and requiring access. Modify installation or provide access panel.

	3.2 INSTALLATION
	A. Install fuse with label oriented so manufacturer, type, and size are easily read.



	262819 - Enclosed Switches.pdf
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes fusible and nonfusible switches.

	1.2 REFERENCES
	A. National Electrical Manufacturers Association:
	1. NEMA FU 1 - Low Voltage Cartridge Fuses.
	2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).

	B. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.


	1.3 SUBMITTALS
	A. Division 01 Specifications - Submittal Procedures:  Submittal procedures.
	B. Product Data:
	1. Switch ratings (Voltage, Amperage, Poles, SSCR)
	2. Enclosure type and dimensions.
	3. Control Wiring Diagrams


	1.4 CLOSEOUT SUBMITTALS
	A. Division 01 Specifications - Execution and Closeout Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of enclosed switches and ratings of installed fuses.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.


	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 manufacturers:
	1. GE Electric
	2. Square D
	3. Eaton
	4. Substitutions: Division 01 Specifications - Product Requirements.


	2.2 FUSIBLE SWITCH ASSEMBLIES
	A. Product Description: NEMA KS 1, Type HD, enclosed load interrupter knife switch. Handle lockable in OFF position.
	B. Fuse clips: Designed to accommodate NEMA FU 1, Class fuses as defined for application in Section 26 28 13.
	C. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray enamel.
	1. Interior Dry Locations: Type 1.
	2. Exterior Locations: Type 3R.

	D. Service Entrance: Switches identified for use as service equipment are to be labeled for this application. Furnish solid neutral assembly and equipment ground bar.
	E. Furnish switches with entirely copper current carrying parts.

	2.3 SWITCH RATINGS
	A. Switch Rating: Horsepower rated for AC or DC as indicated on Drawings.
	B. Short Circuit Current Rating: UL listed for 200,000 rms symmetrical amperes when used with or protected by Class R or Class J fuses (15-600 ampere switches employing appropriate fuse rejection schemes) or protected by Class L fuses (800-1200 ampere).


	PART 3 EXECUTION
	3.1 EXISTING WORK
	A. Disconnect and remove abandoned enclosed switches.
	B. Maintain access to existing enclosed switches and other installations remaining active and requiring access. Modify installation or provide access panel.

	3.2 INSTALLATION
	A. Install enclosed switches plumb. Provide supports in accordance with Section 26 05 29.
	B. Height:  5 feet (1500 mm) to operating handle.
	C. Install fuses for fusible disconnect switches. Refer to Section 26 28 13 for product requirements.

	3.3 LABELING
	A. Install engraved plastic nameplates in accordance with Section 26 05 53.  Nameplates on all switch enclosures wherein circuits are modified or installed shall indicate the following:
	1. Equipment Switch Serves
	2. Panel and Circuit Switch is served from.
	3. Voltage, Phase, Wire, Short Circuit Current Rating
	4. Date Installed.

	B. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size installed.

	3.4 FIELD QUALITY CONTROL
	A. Division 01 Specifications - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Inspect and test in accordance with NETA ATS, except Section 4.
	C. Perform inspections and tests listed in NETA ATS, Section 7.5.






