State of West Virginia Request for

Department of Administration  Quotation HHR11014 2
Purchasing Division

2019 Washington Street East T AD
Post Office Box 60130

Chatleston, WV 25305-0130 ROBERTA WAGNER
304-558-0067

S

RFQ COPY
TYPE NAME/ADDRESS HERE HEALTH AND HUMAN RESOURCES
OPERATIONS
VARIOUS LOCALES AS INDICATED

ON PURCHASE ORDER

ATE:PRINIED

07/06/2010
BID OPENING DATE: 8 /O[; /?O-I 0 BID

BUSINESS OFHICE AT THE WV OFFICE OF LABORATORY SERVICES
167 ELEVENTH AVENUE, S0UTH CHARLESTON,| WV,

INQUIRIES:
WRITTEN QUESTIONG SHAIIL, BE ACCEPTED THROUGH CLOSE OF
BUSINESS ON 7/20/2010. QUESTIONS| MAY BE

SENT VIA USHES, FAX, CJQURIER OR E~MAIL. IN ORDER TO
ASSURE NO VENDOR RECEIVES AN UNFAIR ADVANTAGE, NO
SUBSTANTIVE QUESTIIONS WILL BE ANSWERED ORALLY, IF
POSSIBLE, E-MAIL [QUESTIONS ARE PREFERRED. ADDRESS
INQUIRIES T(:

RCBERTZA WAGNER
DEPARTMENT OF ADMINISTRATION
PURCHAYING DIVISION
2019 WASHINGTON STREET,| EAST
CRARLEYTON, WV 25311

FAX: |304-558-4115
E-MAIL: ROBERTA.A.WAGNER@WV.GOV

_ MANDATORY PRE-BID
A MANDATORY [PRE-BID WILL BE HELD ON 7/19/2010 AT

p 1:00 PM IN WV OFFICE OF LABORATORY SERVICES. ALL
INTERESTED PARTIES ARE REQUIRED TO ATTEND THIS MEETING.
FAILURE TO ATTEND| THE MANDATORY PRE-BID SHALL RESULT IN
DISQUALIFICATION OF THE BID. NO ONE PERSCON MAY
REPRESENT MORE THRN ONE BIDDER.

AN ATTENDANCE SHEET WILL BE MADE AVAILABLE FOR ALL

POTENTIAL BIDDERS| TO COMPLETE. THIS WILL SERVE AS THE
OFFICIAL DCCUMENT| VERIFYING ATTENDANCE; AT THE MANDATORY
PRE-BID. FAILURE| TO PROVIDE YOUR COMPANY AND

REPRESENTATINVE NAME ON THE ATTENDANCE BHEET
o Lonominmm T e SEE REVERSESIDE FOR TERMS AND'CONDITIONS
SIGNATURE TELEPHONE DATE

TITLE FEIN ' ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABCVE LABELED 'VENDOR'




GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1. Awards will be made in the best interest of the State of West Virginia.

2. The State may accept or reject in part, ot in whole, any hid.

3. Prior to any award, the apparent successful vendor must be properly registered with the Purchasing Division
and have paid the required $125 fee,

4, All services performed or goods delivered under State Purchase Order/Contracts are to be continued for the
term of the Purchase Order/Contracts, contingent upon funds heing appropriated by the Legislature or otherwise
being made available, In the event funds are not appropriated or otherwise available for these services or goods
this Purchase Qrder/Contract becomes void and of no effect after June 30,

5. Payment may only be made after the delivery and acceptance of goods or services.

6. Interest may be paid for [ate payment in accordance with the West Virginia Code. :

7. Vendoar preference will be granted upon written request in accordance with the West Virginia Code.

8. The State of West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes.

9. The Director of Purchasing may cancel any Purchase Order/Contract upon 30 days written notice to the seller.

10. The laws of the State of West Virginia and the Legislative Rules of the Purchasing Division shall govern the
purchasing process,

11. Any reference to automatic renewal is hereby deleted. The Contract may bhe renewed only upon mutual writen
agreement of the parties.

12, BANKRUPTCY: In the event the vendor/contractor files for bankruptcy protection, the State may deem
this contract null and void, and terminate such contract without further order,

13. HIPAA BUSINESS ASSOCIATE ADDENDUM: The West Virginia State Government HIPAA Business Associate
Addendum (BAA}, approved by the Attorney General, is available online at www.state.wv.us/admin/sarchase/vre/hipaa.htm
and is hereby made part of the agreement. Provided that the Agency meets the definition of a Cover Entity
(45 CFR §160.103) and will be disclosing Protected Health Information {45 CFR §160,103) to the vendor.

14. CONFIDENTIALITY: The vendor agrees that he or she will not disclose to anyone, directly or indirectly, any such
personally identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the agency's
policies, procedures, and rules, Vendor further agrees to comply with the Confidentiality Policies and Information
Security Accountability Requirements, set forth in http:/Avww.state wv us/admin/purchase/privacy/otice Confidentiality.pdf.

15. LICENSING: Vendors must be licensed and in good standing in accordance with any and all state and focal laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia Secretary
of State's Office, the West Virginia Tax Department, and the West Virginia Insurance Commission. The vendor must
provide all necessary releases to obtain information to enable the director or spending unit to
verify that the vendor is licensed and in good standing with the above entities.

16. ANTITRUST: In submittihng a bid to any agency for the State of West Virginia, the bidder offers and agrees that
if the bid is accepted the bidder will convey, sell, assign or transfer to the State of West Virginia all rights, title and interest
in and to all causes of action it may now or hereafter acquire under the antitrust laws of the United States and the State of
West Virginia for price fixing andfor unreasonable restraints of trade relating to the particular commodities or services
purchased or acquired by the State of West Virginia. Such assignment shall be made and become effective at the time the
purchasing agency tenders the initial payment to the bidder.

| certify that this bid is made without prior understanding, agreement, or connection with any corporation, firm, limited
hability company, partnership, or person or entity submiting a bid for the same material, supplies, equipment or
services and is in all respects fair and without collusion or Fraud. | further certify that | am authorized to sign
the certification on behalf of the bidder or this bid.

INSTRUCTIONS TO BIDDERS
1. Use the quotation forms provided by the Purchasing Division. Complete all sections of the quotation form.

2. ltems offered must be in compliance with the specifications. Any deviation from the specifications must be clearly
indicated by the bidder. Allernates offered by the bidder as EQUAL to the specifications must be clearly
defined. A bidder offering an alternate should attach complete specifications and literature to the bid. The
Purchasing Division may waive minor deviations to specifications.

3. Unit prices shail prevail in case of discrepancy. All quotations are considered F.O.B. destination unless alternate
shipping terms are clearly identified in the quotation.

4, All quotations must be delivered by the bidder to the office listed below prior to the date and time of the bid
opening. Failure of the bidder to deliver the guotations on time will resultin bid disqualifications: Department of
Administration, Purchasing Division, 2019 Washington Street East, P.O. Box 50130, Charleston, WV 25306-0130

5, Communication during the solicitation, bid, evaluation or award periods, except through the Purchasing Division,
is strictly prohibited (W.Va, C.S.R. §148-1-6.6).

Rev. 12/16/03



State of West Virginia
Purchasing Division
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State of West Virginia

Purchasing Division

RFQ COPY
TYPE NAME/ADDRESS HERE

Department of Administration

Request for
Quotation

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

s RFQ NUMBER hii ns

HER11014

S PAGE S

4

ROBERTA WAGNER
304-558~-0067

HEALTH AND HUMAN RESOURCES
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VARIOUS LOCALES AS INDICATED

ON PURCHASE ORDER

07/06/2010
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State of West Virginia
Purchasing Division

Post Office Box 50130

RFQ COPY
TYPE NAME/ADDRESS HERE

Department of Administration

Request for
Quotation

20192 Washington Street East
Charleston, WV 25305-0130

RCOBERTA WAGNER
304-558-0067
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HEALTH AND HUMAN RESOURCES

VARIOUS LOCALES AS INDICATED
ON PURCHASE ORDER
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WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Virginia Request fOf cermn T BEQENUMBER v T PG
Department of Administration  Quotation HHR11014 7
Purchasing Division '

2019 Washington Street East
Post Office Box 50130

Charleston, WV 25305-0130 ROBERTA WAGNER
304-558-0067

T ATHREE OEREEPONDENCE TOATTE

RFQ COPY

TYPE NAME/ADDRESS HERE HEALTH AND HUMAN RESOURCES

OPERATIONS
VARIOUS LOCALES AS INDICATED
ON PURCHASE ORDER

DATE BRINTED

07/06/2010
BID OPENING DATE:

(2) THE BUYER SHALL SEND THE ADDENDUM TC ALL
INTERESTED HARTIHS AND, IF NECESSARY, [EXTEND THE BID
OPENING DATEH. ANY ADDENDUM SHOULD BE RECEIVED BY THE
BUYER WITHIN FOURTEEN {{(14) DAYS PRIOR {TO THE BID
OPENING DATEH.

(3} ALL ADOENDA [SHOULD BE FORMALLY ACKNOWLEDGED BY ALIL
BIDDERS AND SUBMITTED TO THE STATE PURCHASING
DIVISION. THE | SAME RULES AND REHGULATIONS

THAT APPLY | TO |[THE |ORIGINAL BIDDING DOCUMENT

SHALIL, ALSC APPLY {TC AN ADDENDUM DOCUMENT. THE ONLY
EXCEPTION MAY BE {FOR AN ADDENDUM THAT [IS ISSUED FOR THH
SOLE PURPOSE OF QHANGING A BID OPENING TIME AND/OR
DATE.

REV. 11/96

EXHIBIT 10
ADDENDUM ACKNOWDEDGEMENT
I HEREBY ACKNOWLEDGE RECEIPT OF THE FOLLOWING CHECKED
ADDENDUM (S) AND HAVE MADE THE NECESSARY REVISIONS TO
MY PROPOSAL,| PLANS AND/OR SPECIFICATION, ETC.

ADDENDUM NOS. :

NO. 1 B e cee
NO. 2 N Y P cees
NOC. 3 T T .-
NC. 4

L R S SEEREVERSE SIDE FORTERMS AND CONDITION
SIGNATURE TELEPHONE

TITLE FEIN ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Vii‘glhla Request for R | ol 1 e PAGE:
Department of Administration  Quotation HHR11014 8
Purchasing Division
2019 Washington Street East T ABDRESS CONRESPONDENCE TOATTENTOR OF T
Post Office Box 50130
Charleston, WV 25305-0130 ROBERTA WAGNER

304-558-0067

RFQ COPY
TYPE NAME/ADDRESS HERE HEALTH AND HUMAN RESOURCES
CPERATIONS
VARIOUS LOCALES AS INDICATED

ON PURCHASE ORDER

07/06/2010
NIN :

NO. 5 B cee

I UNDERSTAND THAYT FAINURE TO CONFIRM THE RECEIPT OF THE
ADDENDUM (S) |[MAY BE CAUSE FOR REJECTICN OF THE BIDS.

VENDOR MUST {CLEARLY UNDERSTAND THAT ANY VERBAL
REPRESENTATION MADE OR ASSUMED TO BE MADE DURING ANY
ORAL DISCUSHSION HELD BETWEEN VENDOR'S REPRESENTATIVES
AND ANY STATE PERSONNEL IS NOT BINDING. ONLY THE
INFORMATION |ISSURD IN |[WRITING AND ADDED TO THE
SPECIFICATIGNS BY AN QFFICIAL ADDENDUM IS BINDING.

.................................... SIGNATURE
.................. e e ... . COMPANY
.................................... DATE

REV. 11/96

CONTRAJQTORS LICENSE

WEST VIRGINIA STATE CODE 21-11-2 REQUIRES THAT ALL
PERSONS DESTRING |TC PERFORM CONTRACTING WORK IN THIS
STATE MUST BE LI(ENSED. THE WEST VIRGINIA CONTRACTORS
LICENSING BOARD I8 EMBPOWERED TO ISSUE [fHE CONTRACTORS
LICENSE. AFPLICATIONS FOR A CONTRACTORS LICENSE MAY B
MADE BY CONTACTING THE WEST VIRGINIA DIVISION OF LABOR
CAPITOL COMPLEX, [BUILDING 3, ROCM 319%9,| CHARLESTON, WV
’ 25305. TELHPHONE: (304) 558-7890.

WEST VIRGINIA STATE CODE 21-11-11 REQUIRES ANY

PROSPECTIVE BIDDER TO [INCLUDE THE CONTRACTORS
- SEEREVERSE SIDEFOR TERMSAND. CONDITION
TELEPHONE

TTLE FEN ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'
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State of West Virginia Request for o —rrowwmes PAGE
Department of Administration  Quotation HHR11014 10
Purchasing Division
2019 Washington Street East R R S CORRESFONDENCE TOATTENTIGROE
Post Office Box 50130
Charleston, WV 25305-0130 ROBERTA WAGNER
204=858-0067
RFQ COPY

HEALTH AND HUMAN RESOURCES
OPERATIONS

VARIOUS LOCALES AS INDICATED
ON PURCHASE ORDER

TYPE NAME/ADDRESSlHERE

(PREIGHTTERMS

TE PRINTED &

07/06/2010
BiD OPENING DATE:

A SIGNED BID MUST BE JUBMITTED TO:

DEPARTMENT QF ADMINISTRATION
PURCHASING DIVISION
BUILDING 15
2019 WASHINGTON JTREET, EAST
CHARLESTON, |WV Z45305-0130

PLEASE NOTE: A CONVENIENCE COPY WOULD [BE APPRECIATED.

THE RBID SHOULD CONTAIN THIS INFORMATICN ON THE FACE OF
THE ENVELOPE OR THE BID MAY NOT BE CONSIDERED:

SEALED BID
BUYER: - ~---d--=-H-=-~-4--- RW/FILE 22-------m=mmmmmmmm ]
REQ. NO.:--------+---- ---HHR11014------=-=-r-=—crommm
BID OPENING |DATE----- ~~-8/5/2010-----f-=-=-~-—————— -~~~
BID OPENING |TIME - -- - ~==1:30 PM----mfrmmm e e

PLEASE PROVIDE A |FAX NUMBER IN CASE IT IS NECESSARY
TO CONTACT YOU REGARDING YOUR BID:

PLEASE PRINT CR TYPE NAME OF PERSON T({ CONTACT
CONCERNING THIS QUOTE:

i . : EE BEVERSE SIDE FOR TERMS AND CONDITION i
SIGNATURE TELEPHONE DATE

TITLE FEIN ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




Purchasing Division

RFQ COPY

TYPE NAME/ADDRESS HERE

State of West Virginia
Department of Administration

Request for
Quotation

2019 Washington Street East
Post Office Box 50130
Charteston, WV 25305-0130

s PAGE

HHR11014 11
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1.0 Scope of Work: Bioterrorism Lab Exhaust Fan Renovations

Vendor shall provide all supervision, labor, materials, equipment and supplies to complete
renovations to the exhaust fan and control system for the WV DHHR Bioterrorism Laboratory
per all of the attached engineering specification and drawings as per Section 4.0 of this
Request for Quotations. Award will be made to the lowest responsible bidder who meets

the specifications of this RFQ.

One payment will be made, at 100% completion upon acceptance by DHHR.

2.0 Warranty: (Guarantee)

The Contractor shall warrant to the Owner all materials and equipment will be new, and that
all work will be of good quality, free from faults and defects in conformance with the contract
documents. All work not conforming to these requirements may be considered defective.

All materials and equipment shall be of current year production of manufacturer and
manufactured for commercial usage. Used, reconditioned or remanufactured equipment is

not acceptable.

Successful bidder shall submit full commercial warranty information. The warranty information
shall minimally contain a one year product warranty as part of their purchase price.

The contractor shall be responsible for providing the Agency with the manufacturers and/or
factory recommended full routine and preventative maintenance schedules for all instailed

ifems.

The contractor shall notify the Agency and allow the Agency and the Agency's contracted
maintenance provider full access to observe startup and balancing/sequencing of the system

so as to have full understanding of operating procedures.

3.0 Special Terms and Conditions:

Insurance Requirements: Insurance certificates are required prior to award but are not
required at the time of bid. Vendor shall present evidence of insurance at the time of award
in the types and amounts required by the Agency and acceptable to the State. Included in the

required insurance coverage shall be the following:

1. For bodily injury (including death): minimum of $500,000 per person &

$1.,000,000 per occurrence.
2. For property damage and liability: minimum of $250,000 per occurrence.

Maintenance Bond: Due to the vendor needing to work on the roof of the lab a Maintenance
Bond will be required.

12
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Prohibition Against Gratuities: Vendor warrants that it has not employed any company or
person other than a bona fide employee working solely for the vendor or a company reguiarly
employed as its marketing agent to solicit or secure the contract and that it has not paid or
agreed to pay any company of person any fee, commission, percentage, brokerage fee, gifts
or any other consideration contingent upon or resulting from the award of the contract.

Eor breach or violation of this warranty, the State shall have the right to annul this contract
without liability at its discretion, and/or to pursue any other remedies available under this

contract or by law.

Vendor Relationship: The relationship of the Vendor to the State shall be that of an
independent Vendor and no principal-agent relationship or employer-employee relationship is
contemplated or created by the parties to this contract. The Vendor, as an independent
vendor, is solely liable for the acts and omissions of its employees and agents.

Vendor shall be responsible for selecting, supervising and compensating any and all
individuals employed pursuant to the terms of the contract. Neither the Vendor, any
employees of the Vendor, or subcontractor for the Vendor, shall be deemed to be employees

of the State for any purposes whatsoever.

Vendor shall be exclusively responsible for payment of employees and Vendors for all wages
and salaries, taxes, withholding payments, penalties, fees, fringe benefits, professional
liability insurance premiums, contributions to insurance and pension or other deferred
compensation plans, including but not limited to Worker's Compensation and Social Security
obligations, and licensing fees, etc. and the filing of all necessary documents, forms and

returns pertinent to all of the foregoing.

Vendor shall hold harmless the State, and shall provide the State and Agency with a defense
against any and all claims including but not limited to the foregoing payments, withholdings,
contributions, taxes, social security taxes and employer income tax returns.

Vendor shall not assign, convey, transfer or delegate any of its responsibilities and
obligations under this contract to any person, corporation, partnership, association or entity

without expressed written consent of the Agency.

Indemnification: Vendor agrees to indemnify, defend and hold harmless the State and the
Agency, their officers, and employees from and against: (1) Any claims or losses for
services rendered by any sub-vendor, person or firm performing or supplying services,
materials or supplies in connection with the performance of the contract; (2) Any claims or
losses resulting to any person or entity injured or damaged by the Vendor, its officers,
employees, or sub-vendors by the publication, translation, reproduction, delivery,
performance, use of disposition of any data used under the contract in a manner not
authorized by the contract, or by Federal or State statutes or regulations; (3) Any failure of
the Vendor, its officers, employees or sub-vendors to observe State and Federal laws,
including but not limited to fabor and wage laws.

Compliance with Laws and Regulations: Vendor shali procure all necessary permits and
licenses to comply with all applicable laws, Federal, State or municipal, along with all
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regulations, and ordinances of any regulating body. Vendor shall pay any applicable sales,
use, or personal property taxes arising out of this contract and the transactions contemplated
thereby. Any other taxes levied upon this contract, the transaction, or the equipment, or
services delivered pursuant here to shall be borne by the Vendor. ltis clearly understood
that the State of West Virginia is exempt from any taxes regarding performance of the scope

of work of this contract.

Subcontracts/Joint Ventures: Vendor is solely responsible for all work performed under
the contract and shall assume prime Vendor responsibility for all services offered and
products to be delivered under the terms of this contract. The State will consider the Vendor
to be the sole point of contact with regard to all contractual matters. Vendor may with prior
written consent of the State, enter into written subcontracts for performance of work under
this contract: however, the vendor is totally responsible for payment to all sub vendors.

Liquidated Damages: According to West Virginia State Code §5A-3-4(8), Vendor agrees
that liquidated damages shall be imposed at the rate of $250 for each day for each
equipment for which the vendor does not meet specification of this contract for failure to
provide scheduled monthly maintenance by the end of each month. This clause shall in no
way be considered exclusive and shall not limit the State or Agency’s right to pursue any
other additional remedy to which the State or Agency may have legai cause for action
inciuding further damages and penalties against the Vendor. Equipment shall be considered
all physical items listed on the Bid Summary sheet for which the vendor is contracted to

provide maintenance.

Reduction in Services: A deduction in the monthly payment shall be imposed at the rate of
one-thirtieth (1/30) of the monthly rate for each day for each equipment which is, at the
direction of the Agency or directly by the Agency, removed from setvice for renovations or

like reason.

Record Retention (Access & Confidentiality): Vendor shall comply with all applicable
Federal and State of West Virginia rules and regulations, and requirements governing the
maintenance of documentation to verify any cost of services or commodities rendered under
this contract by Vendor. The Vendor shall maintain such records a minimum of five (5) years
and make available all records to Agency personnel at Vendor's location during normal
business hours upon written request by Agency within 10 days after receipt of the request.

Vendor shall have access to private and confidential data maintained by Agency to the extent
required for Vendor to carry out the duties and responsibilities defined in this contract.
Vendor agrees to maintain confidentiality and security of the data made available and shall
indemnify and hold harmless the State and Agency against any and all claims brought by any
party attributed to actions of breach of confidentiality by the Vendor, sub-vendors, or
individuals permitted access by Vendor. '

Mandatory Pre-bid Conference: A mandatory pre-bid conference is scheduled on
7/19/2010 - at 1:00 PM - at Office of Laboratory Services, South Charleston.
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All interested Vendor are required to attend the mandatory pre-bid conference. Failure to
attend the mandatory conference shall automatically result in disqualification. One person

cannot represent more than one vendor.

Term of Contract: All work shall be complete within a maximum of 90 calendar days from
the issuance of the notice to proceed.

15
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BID SUMMARY

New Equipment - To include all supervision, labor, materials, equipment, supplies or any other costs
necessary to complete installation, startup, balancing and sequencing of all equipment.

ITEM Unit Cost {each) Unit Cost Quantity Unit Total

Alternate - Ground Mounted Unit 1

" |Air Flow Station #1 1
Alr Flow Statlon #2 1
Air Flow Station #3 1
Pressure Monitors 6
Motor Operated Damper #1 1
Motor Operated Damper #2 1

| New Motor Operated Dampers 1
Temper.'ature / Humidity Sensors 4
Web Based Building Management System 1
1

Decontamination System Switch Over

Vendor Signature:

Date:

Total ->

Award will be made to the lowest responsible bidder who meets the specifications of this RFQ.

16
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4.0 Project Engineering Specifications

| Division Section | Title
1 1100 Summary
1230 Alternates
1250 Contract Modification Procedures
1310 Project Management and Coordination
1330 Submittal Procedures
1400 Quality Requirements
1420 References:
1600 Product Requirements
1635 Substitution Procedures
1700 Execution Requirements
1770 Closeout Procedures
1781 Project Record Documents
1782 Operation and Maintenance Data
7 7720 Roof Accessories
16 15733 Dedicated Outdoor-Air Units
15816 Nonmetal Ducts
15820 Duct Accessories
15838 Power Ventilators
15900 HVAC Instrumentation and Controls
16 16060 Grounding and Bonding
16073 Hangers and Supports for Electrical Systems
16120 Conductors and Cables
16130 Raceways and Boxes

16410

Enclosed Switches and Circuit Breakers

17
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SECTION 01100 - SUMMARY

PART I - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes:

1. Project information. '

2.  Work covered by Contract Documents.
3. Access to site.

4,  Coordination with occupants.

5. Work restrictions.

6.  Specification and drawing conventions,

Related Section:

1.  Division 1 Section "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Qwner's facilities.

PROJECT INFORMATION

Project Identification: Bioterrorism Laboratory Renovations.

1. Project Location: South Charleston WV.

Owner: West Virginia Department of Health and Human Resources Bureau for Public Health —
Office of Laboratory Services.

I.  Owner's Representative; Greg Nicholson.

Engineer : ME Consulting Engineers, Inc., 1009 Sandhill Drive, Saint Albans, West Virginia
25177,

WORK COVERED BY CONTRACT DOCUMENTS

The Work of the Project is defined by the Contract Documents and consists of the following:

1, Replacing the Laboratory exhaust fans.

2. Replacing the controf system.

SUMMARY 01100 -1
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1.5

1.6

5 Confirming information gathering equipment {s withiii manufactirer’s tolerances and if
not replace them. '

4. Complete air balance on the entire BT lab building.

5, Implementing existing decontamination equipment into the new control system, The
contractor is to engage an authorized representative of the existing decontamination
system to transfer the programming and to commission the system for final acceptance.

6.  One alternate, to replace the ground mounted units, is identified.
Type of Contract

1. Project will be constructed under a single prime contract,

ACCESS TO SITE

General: Contractor shall have limited use of Project site for construction operations as
indicated on Drawings by the Contract limits and as indicated by requirements of this Section.

Use of Site: Limit use of Project site to areas within the Contract limits indicated. .Do not

disturb portions of Project site beyond areas in which the ‘Work is indicated.

1. Driveways, Walkways and Entrances: Keep driveways and entrances serving premises
alear and available to Owner, Owner's employees, and emergency vehicles at all times.
Do not use these areas for parking or storage of materials.

a.  Schedule deliveries to minimize use of driveways and entrances by construction
operations.

b.  Schedule deliveries to minimize space and time requirements for storage of
materials and equipment on-site.

Condition of Existing Building: Maintain portions of existing building affected by construction
operations in a weathertight condition throughout construction period, Repair damage caused
by construction operations.

COORDINATION WITH OCCUPANTS

Full Owner Occupancy: Owner will occupy site and adjacent building(s) during entire
construction period. Cooperate with Owner during construction operations to minimize
conflicts and facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-
to-day operations, Maintain existing exits unless otherwise indicated.

{.  Maintain access to existing walkways, corridors, and other adjacent occupied or used
facilities. Do not close or obstruct walkways, corridors, or other occupied or used
facilities without written permission from Owner and approval of authorities having
jurisdiction.

2. Notify the Owner not less than 48 hours in advance of activities that will affect Owner's
operations. — N

SUMMARY : 01100-2
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T PART 2~ PRODUCTS (Not Usedy
PART 3 - BXECUTION (Not Used)

END OF SECTION 01100

SUMMARY

01100 -4
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1.7

1.8

WORK RESTRICTIONS
Work Restrictions, General: Comply with restrictions on construction operations.

I. = Comply with limitations on use of public streets and other requirements of authorities
having jurisdiction.

On-Site Work Hours: Limit work in the existing building to normal business working hours of
8 a.m. to 4 p.m., Monday through Friday, except as otherwise indicated.

" Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or

others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions,

Controlled Substances: Use of tobacco products and other controlled substances within the
existing building and on the Project site is not permitted.

Employee Identification: Provide identification tags for Contractor personnel working on the
Project site. Require personnel to utilize identification tags at all times.

Employee Screening: Comply with Owner's requirements regarding drug and background
screening of Contractor personnel working on the Project site. _

1. Maintain list of approved screened personnel with Owner's Representative.

SPECIFICATION AND DRAWING CONVENTIONS

Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows: '

1. Imperative mood and streamlined language are generally used in the Specifications. The
" words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon () is used within a sentence or phrase.
2. Specification requirements ate to be performed by Contractor uniess specifically stated
otherwise.

Division 1 General Requirements: Requirements of Sections in Division 1 apply to the Work of
all Sections in the Specifications.

Drawing Coordination: Requirements for materials and products identified on the Drawings are
described in detail in the Specifications. One or more of the following are used on the
Drawings to identify materials and products:

1.  Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

SUMMARY 01100-3
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SECTION 01230 - ALTERNATES

PART | - GENERAL

11

A.

12

1.4

ALTERNATES 01230-1

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for alternates.

DEFINITIONS

Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined
in the Bidding Requirements that may be added to or deducted from the base bid amount if
Owner decides to accept a corresponding change either in the amount of construction to be
completed or in the products, materials, equipment, systems, or installation methods described
in the Contract Documents.

I.  Alternates described in this Section are part of the Work only if enumerated in the
Agreement,

2. The cost or credit for each alternate is the net addition to or deduction from the Contract
Sum to incorporate alternate into the Work. No other adjustments are made to the
Contract Sum.

PROCEDURES

Coordination: Modify or adjust affected adjacent work as necessary to completely integrate
work of the alternate into Project, '

1. Include as part of each alternate, miscellancous devices, accessory objects, and similar
items incidental to or required for a complete installation whether or not indicated as part
of alternate. '

Notification: Immediatety following award of the Contract, notify each party involved, in
writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or
deferred for later consideration. Include a complete description of negotiated modifications to
alternates.

Execute accepted alternates under the same conditions as other work of the Contract,

Schedule: A schedule of alternates is included at the end of this Section. Specification Sections

described under each alternate.
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" PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES
A.  Alternate: Ground Mounted Unit Replacement.

1. Base Bid: The existing Ground Mounted Units to remain in place. New control systemn
shall utilize existing Ground Mounted Units and incorporate a dehumidification cycle
within the new control systemt.

9. Alternate: The existing Ground Mounted Units to be removed and replaced with
equipment specified within the specifications and drawings, Install new conduit,
conductors, disconnect and incorporate the new Ground Mounted Equipment into the
new control system

END OF SECTION 01230

ALTERNATES 01230 -2
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SECTION 01250 - CONTRACT MODIFICATION PROCEDURES

PART I - GENERAL

1.1

1.2

L3

14

A,

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for handling and processing
Contract modifications.

Related Sections:

1. Division I Section "Product Requirements" for administrative procedures for handling
requests for substitutions made after Contract award,

MINOR CHANGES IN THE WORK

Engineer will issue supplemental instructions authorizing minor changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on AlA Document G710,
"Architects's Supplemental Instructions.”

PROPOSAL REQUESTS

Owner-Initiated Proposal Requests: Engineer will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract Time, If
necessary, the description will include supplemental or revised Drawings and Specifications.

1. Proposal Requests issued by Engineer are not instructions either to stop work in progress
or to execute the proposed change.

2. Within time specified in Proposal Request or 2 days, when not otherwise specified, after
receipt of Proposal Request, submit a quotation estimating cost adjustments to the
Contract Sum and the Contract Time necessary to execute the change. -

a.  Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits to be made. If requested, furnish survey data
to substantiate quantities. '

b.  Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

¢.  Include costs of labor and supervision directly attributable to the change.

d.  Include an updated Contractor's construction schedule that indicates the effect of

thé Change, including, But not limited fo, changes in activity duration, start and

CONTRACT MODIFICATION PROCEDURES : 01250-1
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finish-times;-and-activity 1uiu‘emnship:“{‘jse"avaﬂﬁﬁl?ﬁﬁifﬂﬁﬁﬁb‘efbrefrquBSLing
an extension of the Contract Time.

Contractor-Initiated Proposals: If latent or changed conditions require modifications to the
Contract, Contractor may initiate a claim by submitting a request for a change to Engineer.

1. Include a statement outlining reasons for the change and the effect of the change on the
Work. Provide a complete description of the proposed change. Indicate the effect of the
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furmnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

4. Include costs of labor and supervision directly attributable to the change.

Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish times,

and activity relationship. Use available total float before requesting an extension of the

Contract Time.

6.  Comply with requirements in Division ] Section "Substitution Procedures™ if the
proposed change requires substitution of one product or system for product or system
specified. '

CHANGE ORDER PROCEDURES

On Owner's approval of a Proposal Request, Engincer will issue a Change Order for signatures
of Owner and Contractor on AIA Document G701. '

CONSTRUCTION CHANGE DIRECTIVE

Work Change Directive: Engineer may issue a Change Directive on AIA Document G714.
Work Change Directive instructs Contractor to proceed with a change in the Work, for
subsequent inclusion in a Change Order.

1. Work Change Directive contains a complete description of change in the Work, 1t also
designates method to be followed to determine change in the Contract Sum or the
Contract Time.

Documentation: Maintain detailed records on a time and material basis of work required by the
Work Change Directive. -

1. After completion of change, submit an itemized account and supporting data necessary to
substantiate cost and time adjustments to the Contract.

CONTRACT MODIFICATION PROCEDURES 01250-2
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T T PART £ < PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 01250

CONTRACT MODIFICATION PROCEDURES

01250 -3
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A, Section includes administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:

1.  General project coordination procedures.
2. Administrative and supervisory personnel.
3. Requests for Information (RFIs).

4,  Project meetings.

B.  Related Sections:

1. Division 1 Section "Construction Progress Documentation” for preparing and submitting
Contractor's construction schedule.

5. Division 1 Section "Execution Requirements" for procedures for coordinating general
installation and field-engineering services, including establishment of benchmarks and
control points,

3. Division 1 Section "Closeout Procedures” for coordinating closeout of the Contract.

4 Division 1 Section "Commissioning of HVAC" for coordinating the Work with Owner's
commissioning authority.

1.3 DEFINITIONS

A.  RFTL Request from Owner, Engineer, or Contractor seeking information from each other during
construction.

1.4 COORDINATION

A, Coodination: Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate
construction operations, included in different Sections, that depend on each other for proper
installation, connection, and operation,

1. Schedule construction operations in sequence required to obtain the best results where
~_installation of one part of the Work depends on installation of other components, before
or after its own installation.

PROJECT MANAGEMENT AND COORDINATION 61310-1
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1.5

5 Coordinate instailation of differenf components to ensure maximum performance and
aceessibility for required maintenance, service, and repai,
3, Make adequate provisions to accommodate items scheduled for later installation.

Prepare memoranda for distribution to each party involved, outlining special procedures
required for coordination. Include such items as required notices, reports, and list of attendees
at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their
Work is required.

Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and to ensure orderly progress of
the Work. Such administrative activities include, but are not limited to, the following:

Preparation of Contractor's construction schedule.
Preparation of the schedule of values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress mestings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

Rl Bl

REQUESTS FOR INFORMATION (RFIs)

General: Immediately on discovery of the need for additiona! information or interpretation of
the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.

1. Engineer will retum REFls submitted to Engineer by other entities controlled by
Contractor with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's
work or work of subcontractors.

Content of the RFL: Include a defailed, legible description of item needing information or
interpretation and the following:

1. Project name.

2. Project number.

3, Date,

4. Name of Contractor.
-5, Name of Engineer.

6.  RFInumber, numbered sequentially.

7.  RFIsubject

8.  Specification Section number and title and related paragraphs, as appropriate.
9,  Drawing number and detail references, as appropriate.

10. Field dimensions and conditions, as appropriate.
11.. .Contractor's suggested resolution. If Contractor’s solution(s) impacts the Contract Time

or the Contract Sum, Contractor shall state impact in the RFL

PROJECT MANAGEMENT AND COORDINATION 01310-2
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12— Contractors signature: '

13, Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop
Drawings, coordination drawings, and other information necessary to fully describe items
needing interpretation.

a.  Include dimensions, thicknesses, structural grid references, and details of affected
materials, assermblies, and attachments on attached sketches.

RFI Forms: Software-generated form with substantially the same content as indicated above,
acceptable to Engineer.

Engineer's Action: Engineer will review each RFI, determine action required, end respond.

Allow two working days for Engineer's response for each RFI, RFIs received by Engineer afler
1:00 p.m. will be considered as received the following working day.

"1 . The following RFIs will be returned without action:

a.  Requests for approval of submittals.

b.  Requests for approval of substitutions.

¢.  Requests for coordination information already indicated in the Contract
Documents. S

d.  Requests for adjustments in the Contract Time or the Contract Sum.

e.  Reguests for interpretation of Engineer's actions on submittals.

f. Incomplete REIs or inaccurately prepared RFIs.

.  Engineer's action may include a request for additional information, in which case
Engineer's time for response will date from time of receipt of additional information.

3.  Engineer's action on RFls that may result in a change to the Contract Time or the
Contract Sum may be eligible for Contractor to submit Change Proposal according to
Division 1 Section "Contract Modification Procedures.” .

a.  If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify Engineer in writing within two days of receipt of the RFI
response.

On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response
to affected parties, Review response and notify Engineer within two days if Contractor
disagrees with response.

RF1 Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log weekly. Software log with not less than the following:

Project name.

Name and address of Contractor.

Name and address of Engineer.

RFI number including RFIs that were dropped and not submitted.
REI description.

Date the RFI was submitted.

Date Engineer's response was received.

Identification of refated Minor Change in the Work, Construction Change Directive, and
Proposal Request, as appropriate.

PROJECT MANAGEMENT AND COORDINATION 01310-3
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9 Identification of related Field Order, Work Change Directive, and Proposal Request, as
appropriate.

1.6 PROIJECT MEETINGS

A General: Schedule and conduct meetings and conferences at Project site, unless otherwise
indicated. : :

1. Attendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify Owner and Engineer of scheduled
meeting dates and times.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.

3.,  Minutes: Entity responsible for conducting meeting will record significant discussions
and sgreements achieved. Distribute the meeting minutes to evetyone concerned,
including Owner, and Engineer, within three days of the mecting,

B,  Preconstruction Conference: Schedule and conduct a preconstruction conference before starting
construction, at a time convenient to Owner and Engineer, but no later than 15 days after
execution of the Agreement,

1. Conduct the conference to review responsibilities and personnel assignments.
Attendees: Authorized representatives of Owner, Owner's Commissioning Authority,
Engineer, and their consultants; Contractor and its superintendent; major subcontractors;
suppliers; and other concerned parties shall attend the conference, Participants at the
conference shall be famitiar with Project and authorized to conclude matters relating to
the Work. :

3. Agenda: Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Phasing,

Critical work sequencing and long-lead items.

Designation of key personnel and their duties.

Lines of communications.

Procedures for processing field decisions and Change Orders.

Procedures for RFIs.

Procedures for testing and inspecting,

Procedures for processing Applications for Payment.

Distribution of the Contract Documents.

Submittal procedures,

Preparation of record documents.

Use of the premises and existing building,.

Work restrictions.

Working hours,

Owner's occupancy requirements.

Responsibility for temporary facilities and controls,

Procedures for moisture and mold control.

Procedures for disruptions and shutdowns.
--Parking availability.

Office, work, and storage areas.

Er®mnOATOREY CFYIFR SO AL TR
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Equipment deliverics and priorities.
First aid.

Security.

Progress cleaning,

= E s

4. Minutes: Entity responsible for conducting meeting will record and distribute meeting
minutes. :

C.  Project Closeout Conference: Schedule and conduct a Project closeout conference, at a time
convenient to Owner and Engineer, but no later than 7 days prior to the scheduled date of
Substantial Completion.

1. Conduct the conference to review requirements and responsibilities related to Project
closeout.

5. Attendees; Authorized representatives of Owner, Owner's Commissioning Authority,
Engineer, and their consultants; Contractor and its superintendent; major subcontractors;
suppliers; and other concerned parties shall attend the meeting. Participants at the
meeting shall be familiar with Project and authorized to conclude matters relating to the
Work. ‘

3. Agenda: Discuss items of significance that could affect or delay Project closeout,
including the following:

a.  Preparation of record documents.

b.  Procedures required prior to inspection for Substantial Completion and for final
" inspéction for acceptance. '

Submittal of written warranties.

Requirements for preparing operations and maintenance data.

Requirements for demonstration and training.

Preparation of Contractor's punch Jist.

Procedures for processing Applications for Payment at Substantial Completion and
for final payment, ' '

Submittal procedures.

5 ®e o

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.
D. Progress Meetings: Conduct progress meetings at owner directed regular intervals. -

1. Coordinate dates of meetings with preparation of payment requests.
Attendees: In addition to representatives of Owner, Engineer, each contractor,
subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the meeting shall be familiar with Project and authorized to
conclude matters relating to the Work,

3,  Agenda: Review and correct or approve minutes of previous progress meeting, Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.

o Contractor's Construction Schedule: Review progress since the last mecting.
Determine whether each activity is on time, ahead of schedule, or behind schedule,

in relation to Contractor's construction schedule, Determine how construetion
behind schedule will be expedited; secure commitments from parties involved to
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Bioterrorism Laboratory Renovations

.32

4,

d6 50, Disciss whether schedule revisions are required o ensure that current and
subsequent activities will be completed within the Contract Time.

1)  Review schedule for next period.

Review present and future needs of each entity present, including the following;
1)  Interface requitements.

2)  Sequence of operations.

3)  Status of submittals.

4)  Deliveries.

5)  Offusite fabrication.

6)  Access.

7)  Site utilization.

8)  Temporary facilities and controls.

9)  Progress cleaning.

10)  Quality and work standards,

11}  Status of correction of deficient items. \
12)  Field observations.

13)  Status of RFIs.

14)  Status of proposal requests.

15)  Pending changes.

16)  Status of Change Orders.

17)  Pending claims and disputes.

18) Documentation of information for payment requests.
19) Risks and Hazards.

Minutes; Entity responsible for condueting the meeting will record and distribute the
meeting minutes to each party present and to parties requiring information,

Schedule Updating: Revise Contractor’s construction schedule after each progress
meeting where revisions to the schedule have been made or recognized. lssne
revised schedule concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01330 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A,

RELATED DOCUMENTS

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

SUMMARY

Section includes requirements for the submittal schedule and administrative and procedural
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals,
Related Sections:

1. Division1 Section "Operation and Maintenance Data" for submitting operation and
maintenance manuals.

DEFINITIONS

Action Submittals; Written and graphic information and physical samples that require
Engineer's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as action submittals,

ACTION SUBMITTALS
Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates

required by construction schedule. Include time required for review, ordering, manufacturing,
fabrication, and delivery when establishing dates. Include additional time required for making

‘corrections of modifications to submittals noted by the Engineer and additional time for

handling and reviewing submittals required Dy those cotrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of valnes, and
Contractor's construction schedule.
2. Format: Arrange the following information in a tabular format:

Scheduled date for first submittal,

Specification Section number and title.

Submittal category: Action, informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Engineer's final release or approval.

"o ap g
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1.5

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

Coordination; Coordinate preparation and processing of submittals with performance of

" construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial subsmittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals,

4. Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for
coordination. '

a.  Engineer reserves the right to withhold action on a submittal requiring
coordination with other submittals.until related submittals are received,

. Processing Time: Allow time for submittal review, including time for resubmittals, as follows.

Time for review shall commence on Engineer's receipt of submittal. No extension of the
Contract Time will be authorized because of failure to trensmit submittals enough in advance of
the Work to permit processing, including resubmittals.

1. Initial Review: Allow seven days for initial review of each submittal. Allow additional
time if coordination with subsequent submittals is required. Engineer will advise
Contractor when a submittal being processed must be delayed for coordination.

9. Intermediate Review: I intermediate submittal is necessary, process it in same manner
as initial submittal. ' ‘

3. Resubmittal Review: Allow seven days for review of each resubmittal.

Identification and Information: Place a permanent label or title block on ecach paper copy
submittal item for identification.

1, Indicate name of firm or entity that prepared each submittal on fabel or title block.
9. Provide a space approximately 6 by 8 inches on label or beside title block to record

Contractor's review and approval markings and action taken by Engineer.
3. Include the following information for processing and recording action taken:

a.  Project name.
b Date,
c Name of Engineer.
d Name of Construction Manager.
e.  Name of Contractor.
f. Name of subcontractor.
g Name of supplier.
h Name of manufacturer.
i. Number and title of appropriate Specification Section.
J Drawing number and detail references, as appropriate.
k.  Location(s) where product is to be installed, as appropriate.
.1.. ._. Other.necessary identification.
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- ""*““"‘““"“WDT“"""Opﬁunsr"ldentify"opﬁnmequiring”seie;ctiv_rrbymt‘rﬁn'gineer:
E.
E.

Deviations: Identify deviations from the Contract Documents on submittals.

Additional Paper Copies: Unless additional copies ar¢ required for final submittal, and unless
Engineer observes noncompliance with provisions in the Contract Documents, initial submittal
may serve as final submittal.

1.  Submit one copy of submitta! to concurrent reviewer in addition to specified number of
copies to Engineer. :

Transmittal: Assemble each submittal individually and appropriately for transmittal and

handling. Transmit each submittal using & transtnittal form. Engineer will discard submittals

received from sources other than Contractor.

1.  ‘Transmittal Form: Provide locations on form for the following information:
Project name.

Date,

Destination (To:).

Source (From:},

Names of subcontractor, manufacturer, and supplier.
Category and type of submittal.

Submitta) purpose and description.

Specification Section number and title.

Indication of full or partial submittal.

Drawing number and detail references, as appropriate.
Transmittal number[, numbered consecutively].
Submittal and transmittal distribution record.
Remarks.

Signature of transmitter.

pgroETTrERhe /e IR

3. On an attached separate sheet, prepared on Contractor's letternead, record relevant
information, requests for data, revisions other then those requested by Engineer on
previous submittals, and deviations from requirements in the Coniract Documents,
including minor variations and limitations. Include same identification information as
related submittal.

Resubmittals: Make resubmittals in same form and number of copies as initial submittal,

1. Note date and content of previous submittal.

5. Note date and content of revision in label or title block and clearly indicate extent of
revision.

3. Resubmit submittals until they are marked with approval notation from Engineer's action
stamp.

Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

Use for Construction: Use only final submittals that are marked with approval notation from
Engineer's action stamp. :

SUBMITTAL PROCEDURES 01330 -3
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oAy

e PAR T PRODUCTS

2.1 SUBMITTAL PROCEDURES

A, General Submittal Procedure Requirements: Prepare and submit submittals required by
individua! Specification Sections, Types of submittals are indicated in individual Specification
Sections. '

I.

2

Action Submittals: Submit four paper copies of each submiftal, unless otherwise
indicated. Engineer, will return three copies.

Closeout Submittals and Maintenance Materfal Submittals: Comply with requirements
specified in Division 1 Section "Closeout Procedures.”

Certificates and Certifications Submittals: Provide a statement that includes signature of
entity responsible for preparing certification, Certificates and certifications shall be
signed by en officer or other individual authorized to sign documents on behalf of that
entity.

a.  Provide a notarized statement on original paper copy certificates and certifications
where indicated,

Test and Inspection Reports Submittals: Comply with requirements specified in
Division 1 Section "Quality Requirements."

B,  Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1

2.
3

If information must be specially prepared for submittal because standard published data
are not suitable for use, submit as Shop Drawings, not as Product Data.

Mark each copy of each submittal to show which products and options are applicable.
Include the following information, as applicable:

Manufacturer's catalog cuts.

Testing by recognized testing agency.
Application of testing agency labels and seals.
Notation of coordination requirements. -

e o

For equipment, include the following in addition 1o the above, as applicable:

Wiring diagrams showing factory-installed wiring.

Printed performance curves.

Operational range diagrams. ‘

Clearances required to other construction, if not indicated on accompanying Shop
Drawings.

oo o

Submit Product Data in the following format:

a.  Four paper copies of Product Data, unless otherwise indicated. Engineer will
return three copies.
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portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract o supplying
products,

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

4 Submit subcontract list in the following format:

a.  Number of Copics: Four paper copies of subcontractor list, unless otherwise
indicated. Engineer wili return three copies.

D. Coordination Drawings: Comply with requirements specified in Division 1 Section "Project
Management and Coordination."

E.  Qualification Data: Prepare written information that demonstrates capabilities and experience
- of firm or person. Include lists of completed projects with project names and addresses, contact
information of engineers and owners, and other information specified.

F.  Product Certificates: Submit written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents,

G. Material Certificates: Submit written statements on manufacturer's letterhead certifying that
matetial complies with requirements in the Contract Documents.

H. Product Test Reports: Submit written reporis indicating current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or
on comprehensive tests performed by a qualified testing agency.

I Schedule of Tests and Inspections: Comply with requirements specified in Division 1 Section
"Quality Requirements."

J.  Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of compatibility tests performed
before installation of product. Include written recommendations for primers and substrate
preparation needed for adhesion.

K. Tield Test Reports: Submit reports indicating and interpreting resuits of field tests performed
cither during installation of product or after product is installed in its final location, for
compliance with requirements in the Contract Documents.

. Maintenance Data: Comply with requirements specified in Division 1 Section "Operation and
Maintenance Data."

M. Design Data: Prepare and submit written and gtaphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and caloulations,
Include list of assumptions and other performance and design criteria and a summary of loads.
Include load diagrams if applicable. Provide name and version of software, if any, used for
calculations. Include page numbers.
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e —PART 3 ~EXECUTION
31 -CONTRACTOR'S REVIEW
A.  Action and Informational Submittals: Review each submittal and check for coordination with

3.2

other Work of the Contract and for compliance with the Contract Documents. Note corrections
and field dimensions. Mark with approval stamp before submitting to Engineer.

Project Closeout and Maintenance/Material Submittals: Refer to requirements in Division 1
Section "Closeout Procedures.”

Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name
and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents. :

ENGINEER'S ACTION

General: Engineer will not review submittals that do not bear Contractor's approval stamp and
will return them without action.

Action Submittals: Engineer will review each submittal, make marks to indicate corrections or
modifications required, and return it, Engineer will stamp each submittal with an action stamp
and will mark stamp appropriately to indicate action.

Partial submittals prepared for & portion of the Work will be reviewed when use of partial
submittals has received prior approval from Engineer.

Incomplete submittals are not accéptable, will be considered nonresponsive, and will be
returned without review,

Submittals not required by the Contract Documents may not be reviewed and may be discarded,

END OF SECTION 01330
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SECTION 01400 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

" Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for quality assurance and quality
control, :

Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Docutment requirements.

1. Specific quality-assurance and -control requirements for individual construction activities
are specified in the Sections that specify those activities. Requirements in those Sections
may also cover.production of standard products. :

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -contro! procedures that facilitate compliance with the Contract Document
requirements, '

3. Requirements for Contractor to provide quality-assurance and -control services required
by Engineer, Owner or authorities having jurisdiction are not limited by provisions of this
Section,

Related Sections:
1. Divisions 2 through 16 Sections for specific test and inspection requirements.

DEFINITIONS

Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements,

Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that actual products incorporated into the Work and
completed construction comply with requirements, Services do not include contract
enforcement activities performed by Engineer.

Preconstruction Testing: Tests and inspections performed specifically for the Project before
products and materials are incorporated into the Work to verify performance or compliance with
specified criteria.

QUALITY REQUIREMENTS 01400 -1
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1.4

1.5

Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or & testing
agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to
gstablish product performance and compliance with specified requirements. : :

Source Quality-Control Testing: Tests and inspections that are performed at the source, i.e.,

plant, mil}, factory, or shop.

Field Quality-Control Testing: Tests and inspections that are performed on-site for installation
of the Work and for completed Work.

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
{aboratory shall mean the same as testing agency.

Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, o perform a particular construction operation,
including installation, erection, application, and similar operations. -

t.  Use of trade-specific terminology in referring to a trade or entity does not require that
certain construction activities be performed by accredited or unionized individuals, or
that requirements specified apply exclusively to specific trade or trades.

Experienced: When used with an entity or individual, *experienced" means having successfully
completed a minimum of five previous projects similar in nature, size, and extent to this Project,
being, familiar with special requirements indicated; and having complied with requirements of
authorities having jurisdiction.

CONFLICTING REQUIREMENTS

Referenced Standards: If compliance with two or more standards is specified and the standards
establish different or conflicting requirements for minimum quantities or quality levels, comply
with the most stringent requirement. Refer conflicting requirements that are different, but
apparently equal, to Engincer for a decision before proceeding,

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be
the minimum provided or performed. The actual instailation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits,
To comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements. Refer uncertainties to Engineer for a decision
before proceeding,

INFORMATIONAL SUBMITTALS
Contractor's Statement of Responsibility: When required by authorities having jurisdiction,
submit copy of written statement of responsibility sent to guthorities having jurisdiction before

starting work on the following systems.

1. Seismic-force resisting system, designated seismic system, or component listed in the
designated seismic system quality assurance plan prepared by the Engineer.
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resisting system quality assurance plan prepared by the Engineer.

B.  Testing Agency Qualifications: For testing agencies specified in "Quality Assurance” Article to
demonstrate their capabilities and experience. Include proof of qualifications in the form of a
recent report on the inspection of the testing agency by a recognized authority.

C.  Schedule of Tests and Inspections: Prepare in tabular form and include the following:

R R S R

Specification Section number and title.

Entity responsible for performing tests and inspections.
Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.

Number of tests and inspections required.

Time schedule or time span for tests and inspections.
Requirements for obtaining samples.

Unique characteristics of each quality-control service.

1.6  REPORTS AND DOCUMENTS

A.. Test and Inspection Reports: Prepare and submit certified written reports specified in other
Sections. Include the following:

0 g 1At R

11,

12,
13,

0.

. Date of issue.

Project title and number. ‘

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

Record of temperature and weather conditions at time of sample taking and testing and
inspecting.

Comments or professional opinion on whether tested or inspected Work complies with
the Contract Document requirements. '

Name and signature of laboratory inspector.

Recommendations on retesting and reinspecting.

B.  Factory-Authorized Service Representative’s Reports: Prepare writlen information documenting
manufacturer's factory-authorized service representative's tests and inspections specified in
other Sections. Include the following:

1.

2.
3.

4,

Name, address, and telephone number of factory-authorized service representative
making report.

Statement that equipment complies with requirements.

Results of operational and other tests and a statement of whether observed performance
complies with requirements.

Statement whether conditions, products, and installation will affect warranty.
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1.8

5.~ Ofther fequired items indicated in individual Specification Sections.

Permils, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, correspondence, records, and similar  documents, established for
compliance with standards and regulations bearing on performance of the Work.

QUALITY ASSURANCE

General: Qualifications paragraphs in this article establish the minimam qualification levels
required; individual Specification Sections specify additional requirements,

Manufacturer Qualifications: A firm expetienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units.

Fabricator Qualifications: A firm experienced in producing products similar to those indicated
for this Project and with & record of successful in-service performance, as well as sufficient
production capacity to produce required units.

Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling
work similar in material, design, and extent to that indicated for this Project, whose work has
resulted in construction with & record of successful in-service performance.

Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the
experience and capability to conduct testing and inspecting indicated, as documented according
to ASTM E 329; and with additional qualifications specified in individual Sections; and where
required by authorities having jurisdiction, that is acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7,
2. NVLAP: A testing agency accredited according to NIST's National Voluntary
Laboratory Accreditation Program. '

Manufacturer's Technical Represcntative Qualifications: An authorized representative of
P

manufacturer who is trained and approved by manufacturer to observe and inspect installation

of manufacturer's products that are similar in material, design, and extent to those indicated for

* this Project.

Factory-Authorized Service Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect installation of
manufacturer’s products that are similar in material, design, and extent to those indicated for this
Project.

QUALITY CONTROL
Contractor Respongibilities: Tests and inspections not explicitly assigned to Owner are

Contractor's responsibility, Perform additional quality-control activities required to verify that
the Work complies with requirements, whether specified or not.
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U;&esswtherwise"indicated,"providerquaﬁtyrcontml--servicerspec'rﬁe&and»thosvrequired-
by authorities having jurisdiction.  Perform quality-control services required of
Contractor by authorities having jurisdiction, whether specified ot not.

9. Where services are indicated as Contractor's responsibility, engage a qualified testing
agency 1o perform these quality-control services,

—
-

a.  Contractor shall not employ same entity engaged by Owner, unless agreed to in
writing by Owner.

3. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

4. Where quality-control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality-control service.

5, Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

6.  Submit additional copies of each written report directly to authorities having jurisdiction,
when they so direct.

B. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections. Report results in writing as specified in Division 1 Section "Submittal
Procedures.”

C.  Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work, Manufacturer's technical representative's
services include participation in preinstaliation conferences, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

D. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents. ’

E.  Testing Agency Responsibilities: Cooperate with Engineer and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.

1. Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the
Work during performance of its services.

9. Determine the location from which test samples will be taken and in which in-situ tests
are conducted,

3. Conduct and interpret tests and inspections and state in each report whether tested and
inspected work complies with or deviates from requirements.

4.  Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve
or accept any portion of the Work.

6. Do not perform any duties of Contractor.

F.  Associated Services: Cooperate with agencies performing required tests, inspections, and
similar quality-control services, and provide reasonable auxiliary services as requested. Notify
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G.

agency sufficiently in advance of operations to permit assignment of peisonnel. Provide the
following: C

1. Access to the Work,

2 Incidental labor and facilities necessary to facilitate tests and inspections,

Coordination: Coordinate sequence of activities to accommodate required quality-assurance

*and -control services with a minimum of delay and to avoid necessity of removing and

replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities,

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31

A.

B

3.2

A.

B.
C.

TEST AND INSPECTION LOG
Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.

2. Description of the Work tested or inspected.

3. Date test or inspection results were transmitted to Engineer.

4. Ientification of testing agency or special inspector conducting test or inspection.

Maintain log at Project site. Post changes and modifications as they occur. Provide access to
test and inspection log for Engineer's reference during normal working hours.

REPAIR AND PROTECTION

General: On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

1, Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore patched
areas and extend restoration into adjoining areas with durable seams that are as invisible
as possible. Comply with the Contract Document requirements for cutting and patching
in Division 1 Section "Execution Requirements.”

. Protect construction exposed by or for quality-control service activities.

Repair and protection are Contractor's responsibility, regatdless of the assignment of
responsibility for quality-control services.

END OF SECTION 01400
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SECTION 01420 - REFERENCES

PART 1 - GENERAL

1.4

A

1.2

1.3

GO

RELATED DOCUMENTS

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

DEFINITIONS
General: Basic Contract definitions are included in the Conditions of the Contract.

"Approved"; When used to convey Architect's action on Contractor's submittals, applications,
and roquests, "approved" is limited to Architect's duties and responsibilities as stated in the
Conditions of the Contract,

"Directed”: A command ot instruction by Architect. Other terms including "requested,”

nauthorized," "selected,” "required,” and “vermitted" have the same meaning as "directed."

"Indicated”:  Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents. Other terms including "shown,"
"noted,” “scheduled,” and "specified” have the same meaning as "indicated."

"Regulations™: Laws, ordinances, statutes, and lawful orders issued by authorities having
jurisdiction, and rules, conventions, and agreements within the construction industry that control
performance of the Work.

“Furnish®:  Supply and deliver to Project site, ready for unloading, unpacking, assembly,
installation, and similar operations.

"Install"; Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing,
protecting, cleaning, and similar operations.

“Provide™ Furnish and install, complete and ready for the intended use.

"Project Site": Space available for performing construction activities. The extent of Project site
is shown on Drawings and may or may not be identical with the description of the land on
which Project is to be built.

INDUSTRY STANDARDS

Applicability of Standards:  Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced. Such standards
are made a part of the Contract Documents by reference.

REFERENCES 01420-1
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B, Publication Dates: Comply with standards in effect as of date of the Contract Documents unless
otherwise indicated. : '

C.  Copits of Standards: Each entity engaged in construction on Project should be familiar with
industry standards applicable to its construction activity. Copies of applicable standards are not
bound with the Contract Documents. ‘

1.  Where copies of standards are needed to perform a required construction activity, obtain
coptes directly from publication source.
1.4 ABBREVIATIONS AND ACRONYMS

A.  Indusity Organizations; Where abbreviations and acronyms are used in Specifications or other

Contract Documents, they shall mean the recognized name of the entitics in the following list.
~ Names, telephone numbers, and Web sites are subject to change and are believed to be accurate
and up-to-date as of the date of the Contract Documents. :

PRIVATE thll ‘

AA Aluminum Association, Inc. (The) (703) 358-2960
www aluminum.org
AAADM American Association of Automatic Door Manufacturers (216) 2417333
- www.aaadm.com
AABC | Associated Air Balance Council (202) 737-0202
www.asbchq.com
AAMA American Architectural Manufacturers Association (847) 303-5664

www.aamanet.org

AASHTO American Association of State Highway and Transportation (202) 624-5800

Officials

www.transportation.org

AATCC American Association of Textile Chemists and Colorists (919) 549-8141
WwWw,Ratce.org

ABAA Air Barrier Association of America (866) 956-5883
www.airbarrier.org

ABMA American Bearing Manufacturers Association (202} 367-1155
www.abma-dc.org

ACl American Concrete Institute (248) 848-3700
www.concrete.org

ACPA American Concrete Pipe Association {972) 306-7216
www.concrete-pipe.org

AEIC Association of Edison Illuminating Companies, Inc. {The) {205)257-2530

WWW.eiC.0Tg

REFERENCES ‘ 01420 -2
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AF&PA
AGA
AGC
AHAM
AHRI
Al

Al
AISC
AlS1
AITC
ALSC
AMCA
ANSI
AQOSA
APA
APA

AP}

REFERENCES

American Forest & Paper Association
www.afandpa.org

American Gas Association
WWW.aga.org

Associated General Confractors of America (The)
WWW.BLC.0rg

Association of Home Appliance Manufacturers
www.aham,org

Air-Conditioning, Heating, and Refrigeration Institute
www.ahrinet.org

- Asphalt Institute

www.asphaltinstitute.org

American Institute of Architects (The)
www.aia.org

American Institute of Steel Construction
WWW.aisc.org

American Iron and Steel Institute
www.steel.org

American Institute of Timber Construction
www.aitc-glulam.org

American Lumber Standard Committee, Incorporated
www.alsc.org

Air Movement and Contro} Association International, Inc.

WWW.aImea.org

American National Standards Institute
www.ansi.org

Assoctation of Official Seed Analysts, Inc,
www.aosaseed.com

Architectural Precast Association
www.archprecast.org

APA - The Engineered Wood Association
www.apawood.org

American Petroleum Institute
www.api.org

(800) 8788878
(202) 463-2700
(202) 824-7000

(703)548-3118

(202)872-5955

- {703) 524-8800

(859) 288-4960
(800) 242-3837
(202) 626-7300

(800) 644-2400
(312) 670-2400
(202) 452-7100
(303) 792-9559
(301)972-1700
(847)394-0150
(202) 293-8020
(405) 780-7372
(239) 454-6989

(253) 565-6600

{202) 682-8000

01420-3
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ARI
ARMA
ASCE

ASCE/SE]

ASHRAE

ASME

ASSE
ASSE

ASTM

ATIS
AWCH
AWCMA
AWI

AWPA

AWS

REFERENCES

Air-Conditioning & Refrigeration Institute
(Now AHRI)

Asphalt Roofing Manufacturers Association
www.asphaltroofing.org

American Society of Civil Engineers
WWW.aSCe.0Tg,

American Society of Civil Engineers/Structural Engineering
Institute '
(See ASCE)

American Society of Heating, Refrigerating and Air-
Conditioning Engineers
www.ashrae.org

ASME International
(Ameérican Society of Mechanical Engineers International)
WWW,asme,org

American Society of Safety Engineers
WWW.8S8€.01g

American Society of Sanitary Engineering
www.asse-plumbing.org

ASTM International
(American Society for Testing and Materials Internationat)
www.astm.org

Alliance for Telecommunications Industry Solutions
www.atis.org

Association of the Wall and Ceiling Industry

© www.awei.org

American Window Covering Manufacturers Association
(Now WCMA)

Architectural Woodwork Institute
www.awinet.org

American Wood Protection Association
(Formerly: American Wood Preservers' Association)
WWW.aWpa.com

American Welding Society
WWW.BWS.0Tg

(202) 207-0917

(800) 548-2723
(703) 295-6300

(800) 527-4723

(404) 636-8400

. (B0O0) 843-2763

(973) 882-1170
(847) 699-2929
(440) 835-3040

(610) 832-9500

(202) 628-6380

(703) 534-8300

(571) 323-3636

(205) 733-4077

(800) 443-9353
(305) 4439353

01420 - 4
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AWWA
BHMA
BIA
IBICSI

BIFMA

BISSC

BWF

CcCC
CDA
CEA
CEA
CFFA
CGA
CIMA
CISCA

CISPI

REFERENCES

American Water Works Association
WWW . AWWAOTE

Builders Hardware Manufacturers Association
www.buildershardware.com

Brick Industry Association (The)
www.bia.org

BICSI, Inc.
www.bicsi.org

BIFMA Intemnational

(Business and Institutional Furniture Manufacturer's Association

International)

~ www.bifma.com

Baking Industry Sanitation Standards Committee
www.bissc.org

Badminton World Federation
(Formerly: IBF - International Badminton Federation)
www.internationalbadminton.org

Carpet Cushion Council
www.carpetcushion.org

Copper Development Association
WWW.COpper.org

Canadian Electricity Association
www.canelect.ca

Consumer Electronics Association
WWW.ce.otg

Chemica! Fabrics & Film Association, Inc.
www.chemicalfabricsandfilm.com ‘

Compressed Gas Association
www.cganet.com

Cellulose Insulation Manufacturers Assoctation
www.cellulose.org

Ceilings & Interior Systems Construction Associatior
WWW.CISCA.0Tg

Cast Iron Soil Pipe Institute
www,cispl.org

(8007 926-7337
(303) 794-7711
(212) 297-2122
(703) 620-0010
(800) 242-7405
(813) 979-1991

(616) 285-3963

(866) 342-4772

6-03-9283 7155

(610)527-3880
(212)251-7200
(613)230-9263
(866) 858-1555
(703) 907-7600

(216) 241-7333

(703) 7882700

- (888) 881-2462

{937) 2222462

(630) 584-1919

(423) 892-0137

01420 -5
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CLEMI
CRRC
CPA
CPPA
CRI
CRSI -
CSA

CSA

CSl
CSl
CSSB

CTl

DHI
ECA
EIA
EIMA
EJCDC

REFERENCES

Chain Link Fence Manufacturers Institute
www.chainlinkinfo.org

Cool Roof Rating Council
www.coolroofs.org

Composite Panel Association
www.pbmdf.com

Corrugated Polyethylene Pipe Association
www.plasticpipe.org

Carpet and Rug Institute (The)
www.carpet-rug.com

Concrete Reinforcing Steel Institute
www.crsi.org

Canadian Standards Association

CSA International
(Formerly: IAS - International Approval Services)
www.csa-international.org

Cast Stone Institute
www.caststone.org

Construction Specifications Institute (The)
www.csinet.org

Cedar Shake & Shingie Bureau
www.cedarbureau.org

Cooling Technology Institute
(Formerly: ‘Cooling Tower Instituie)
www.cti.org

Door angd Hardware Institute
www.dhi.org

Electronic Components Association
www.ec-central.org

Electronic Industries Alliance
www.eia.org

EIFS Industry Members Association
www.eima.com

Engineers Joint Contract Documents Committee

(301) 596-2583

(866) 465-2523
(510) 485-7175

(703) 724-1128
(800 510-2772
(202) 462-9607

(706) 278-3176

(847) 517-1200

(800) 463-6727 .

(416) 747-4000
(866) 797-4272
(416) 747-4000
(717) 272-3744
(800) 689-2900
(703) 684-0300
(604) 820-7700

(281) 583-4087

(703) 222:2010
(703) 907-8024
(703) 907-7500
(800) 294-3462

(770) 968-7945

{703) 295-5000

01420 -6
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EIMA

ESD

ETL SEMCO

FIBA

FIVB

FM Approvals

FM Global

FRSA

FSA

FSC

GA

GANA

GRI

GS

GS1

REFERENCES

www.gjdc.org

Expansion Joint Manufacturers Association, Ine.
www.ejma.org

ESD Association '
(Blectrostatic Discharge Association)
www.esda.org

Intertek ETL SEMCO
(Formerly: ITS - Intertek Testing Service NA)
www.intertck-etlsemko.com

Federation Internationale de Basketball
(The International Basketball Federation)
www.fiba.com

Federation Internationale de Volleyball
(The International Volleyball Federation)
www.fivb.org

FM Approvals LLC
www.fmglobal.com

EM Global

(Formerly: FMG - FM Global)
www.fmglobal.com

Florida Roofing, Sheet Metal & Air Conditioning Contractors
Association, Inc.
www.floridaroof.com

Fluid Sealing Association
www.fluidsealing.com

Forest Stewardship Council
www.fsc.org

Gypsum Association
www.gypsum.org

Glass Association of North America
www.glasswebsite.com

(Part of GS))

Green Seal
www.greenseal.org

Geosynthetic Institute
www.geosynthetic-institute.org

(914) 332-0040

(315) 339-6937

(800) 967-5352

41 22 545 00 00

41 21 345 35 35

(781) 762-4300

(401) 275-3000

(407) 671-3772

(610) 971-4850
49228367 66 0
(202) 289-5440

(785)271-0208

(202) §72-6400

(610) 522-8440

01420-7
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Hl
HI
HMMA
HPVA
HPW
IAS
IBF
ICEA
ICRI
IEC
IEEE
IES
IESNA
IEST
1GCC
IGMA

ILI

REFERENCES

Hydraulic Institute
WWW.pUmps.org

Hydronics Institute
www.gamanet.org

Hollow Metal Manufacturers Association
(Pasrt of NAAMM)

Hardwood Plywood & Veneer Association
www.hpva.org

H. P, White Laboratory, Inc,
www.hpwhite.com

International Approval Services

" (Now CSA International)

International Badminton Federation
(Now BWF)

Insulated Cable Engineers Association, Inc.
www.iceanet

International Concrete Repair Institute, Inc.
www.icri.org

International Electrotechnical Commission
www.iec.ch

Institute of Electrical and Electronics Engineers, Inc. (The)
www.ieee.org

Tiluminating Engineering Society
www.ies.org

[lluminating Engineering Society of North America
{Now IES)

Institute of Environmental Sciences and Technology
www jest.org

Insulating Glass Certification Council
www.igee.org

Insulating Glass Manufacturers Alliance
www.igmaonline.org :

Indiana Limestone Institute of America, Inc.
www.iliai.com

52

(973) 267-9700

(908) 464-8200

(703) 435-2900

(410) 838-6550

(770) 830-0369
(847) 827-0830
41 ;’7.2 91902 11
(212) 419-7900

(212) 248-5000

(847)981-0100
(315) 646-2234
(613)233-1510

(812)275-4426

01420 -8
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ISO

ISSFA

ITS

ITU

KCMA

LPI

MBMA

MFMA

MFMA

MH

MHIA

MIA

MPI

MSS

NAAMM

NACE

REFERENCES

International Organization for Standardization : 4122749 01 11

www.iso.ch

Available from ANSI (202) 293-8020
www.ansiorg

lnteﬁlationai Solid Surface Fabricators Association + (877)464-7732
www.issfa.net (702) 567-8150
Intertek Testing Service NA

(Now ETL. SEMCO)

International Telecommunication Union 412273051 11

www.itn,int/home

Kitchen Cabinet Manufacturers Association (703) 264-1690
wwwXkema.org :

Lightning Protection Institute (800) 488-6864
www.lightning.org

Metal Building Manufacturers Association (216) 241-7333
www.mbma.com

Maple Flooring Manufacturers Association, Inc. (888) 4809138
www.maplefloor.org :

Metal Framing Manufacturers Assaciation, Inc, (312) 644-6610
wivw.motalframingmfg.org

Material Handling

(Now MHIA)

Material Handling Industry of America ' (800) 345-1815
www.mhia.org (704) 676-1190
Marble Institute of America ( (440) 250-9222
www.marble-institute.com

Master Painters Institute (888) 674-8937
www.paintinfo.com (604) 298-7578

Manufacturers Standardization Society of The Valve and Fittings (703) 281-6613
Industry Inc.
www.mss-hg.com

National Association of Architectural Metal Manufacturers (630) 942-6591

WWW.NAAmm.org

NACE International (800) 797-6623
01420-9
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NADCA

NAGWS

NAIMA
NBGQA
NCAA
NCMA
NCPI
NCTA
NEBB
NECA
NelLMA
NEMA
NETA
NFHS

NFPA

NFRC

REFERENCES

(National Association of Corrosion Engineers International)

WWW.Nace.org

National Air Duct Cleaners Association
www.nadca.com

National Association for Girls and Women in Sport
www.aahperd.org/nagws/

North American Insulation Manufacturers Association
WWw.naima.org

Nationa! Building Granite Quarries Association, Inc.
www.nbgqa.com

National Collegiate Athletic Association (The)
WWW.NCAA.0rg

Nationa! Concrete Masonry Association
WWW.NCMAa.org

National Clay Pipe Institute
www.ncpi.org

National Cable & Telecommunications Association
www.ncta.com

National Environmenta! Balancing Bureau
www.nebb,org

National Electrical Contractors Association
www.necanet.org

" Northeastern Lumber Manufacturers' Association

www.nelma.org

National Electrical Manufacturers Association
WWW.Iema.org

InterNationa! Electrical Testing Association
www.netaworld.org

National Federation of State High School Associations
www.nfhs.org

NFPA
(National Fire Protection Association)
www.nfpa.org

National Fenestration Rating Council

(281} 228-6200

(202) 7137-2926

(800)213-7193,
ext. 453
(703) 476-3400

 (703) 684-0084

(800) 557-2848
(317)917-6222
(703) 713-1900
(262) 24 8-9094
(202) 775-2300
(301) 9773698
(301) 657-3110
(207) 829-6901
(703) 841-3200
(888) 300-6382
(269) 488-6382

(317) 972-6900

(800) 3443555
{617) 770-3000

(301) 589-1776

01420 - 10
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www.nfrc.org

NGA National Glass Association
www . glass.org

(866) 342-5642
(703) 442-4890

NHLA ‘National Hardwood Lumber Association (800) 933-0318
www.natthardwood.org {901)377-1818

NLGA National Lumber Grades Authority (604) 524-2393
www.niga.org

NOFMA NOPEMA: The Wood Flooring Manufacturers Association (901) 526-5016
(Rormerly: National Oak Flooring Manufacturers Association)
www.noftna.com -

NOMMA National Ornamental & Miscellaneous Metals Assosiation (888) 516-8585
WWW.NOMMAa.0rg

NRCA National Roofing Contractors Association (800) 323-9545
www.nrea.net (847) 299-9070

NRMCA National Ready Mixed Concrete Association - (888) 846-7622
WWW.NIMCA.0rg (301) 587-1400

NSF NSF International {800) 673-6275
(National Sanitation Foundation International) (734) 769-8010
www.nsf.org

NSSGA Nationa! Stone, Sand & Gravel Association (800) 3421415
WWW.NISSER.0TE (703) 525-8788

NTMA National Terrazzo & Mosaic Association, Inc, (The) (800)323-9736
www.ntma.com (540) 751-0930

NTRMA National Tile Roofing Manufacturers Association
(Now TR}

NWFA Nationa} Wood Flooring Association (800) 422.4556
www.woodfloors.org (636) 5199663

NWWDA Nationa! Wood Window and Door Association

(Now WDMA)

PCI Precast/Prestressed Concrete Institute (312) 786-0300
www.pci.org

PDCA Painting & Decorating Contractors of America (800)332-7322
www.pdca.com (314)514-7322

PDI Plumbing & Drainage Institute (800) 589-8956
www.pdionline.org (978) 557-0720

REFERENCES 01420 - 11
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PGI

PLANET

PTI

RCSC

RECI

RIS

SAE

SCTE

SDI1

SDI

SEFA

SEI/ASCE

SGCC

SIA

S

SMA

SMACNA

REFERENCES

56

PVC Geomembrane Institute
http://pgi-tp.cee.uiuc.edu

- Professional Landcare Network

www.landcarenetwork.org

Post-Tensioning Institute
www,post-tensioning.org

Research Council on Structural Connections
www.boltcouncil.org

Resilient Floor Covering Institute
www.rfci.com

Redwood Inspection Service
www,redwoodinspection.com

SAE International
WWW,S86.0T8

Society of Cable Telecommunications Engineers
www,scte.org

Steel Deck Institute
www.sdi.org

Steel Door Institute
www.steeldoor.org

Scientific Equipment and Furniture Association
www .sefalabs.com

Structural Engineering Institute/ American Society of Civil

Engineers
(See ASCE)

Safety Glazing Certification Council
WWW.SRCC.O1'g

Security Industry Association
www siaonline.org

Steel Joist Institute
www.steeljoist.org

Screen Manufacturers Association
www.smainfo.org

Sheet Metal and Air Conditioning Contractors’

(217) 333-3929
{800) 395-2522
(703) 736-9666

(602) 870-7540

(301)340-8580
(925) 935-1499
(877) 606-7323

(724) 7164841
(800) 542-5040
(610) 363-6888
(847) 458-4647

(440) 899-0010

(877) 294-5424
(516) 294-5424

(315)646-2234
(866) 817-8888
(703) 683-2075
(843) 626-1995

(561) 533-0991

(703) 803-2980

01420- 12
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SMPTE

SPFA

SPIB

SPRI

SSINA

- SSPC

ST1

SWI

SWRI

TCNA

TIA/EIA

T™MS

TP1

TP1

TRI1

UL

REFERENCES

57

National Association o T
WWW.SMacna,org

Society of Motion Picture and Television Engineers
WwWW.Smpte.org

Spray Polyurethane Foam Alliance
www.sprayfoam.org

Southern Pine Inspection Bureau
www.spib.org

Single Ply Roofing Industry
WWW.Spri.org '

Specialty Steel Industry of North America
www.ssina.com

'SSPC: The Society for Protecfive Contings

WWW.S5PC.OFg

Steel Tank Institute
www.steeltank.com

Steel Window Institute
www.steelwindows.com

Sealant, Waterproofing, & Restoration Institute
www.swrionline.org

Tile Council of North America, Inc.

www.tileusa.com

‘Felecommunications Industry Association/Blectronic Industries
Alliance :
www tiaonline.org

The Masonry Society
www.masonrysociety.org

Truss Plate Institute, Inc.
www.tpinst.org

Turfgrass Producers International
www.turfgrasssod.org

Tile Roofing Institute
www tileroofing.org

Underwriters Laboratories Inc.
www.ul.c;om

(914) 761-1100
(800) 523-6154
(850) 434-2611
(781) 647-7026
(800) 982-0355

(202) 342-8630

(877) 2817772
(412)281-2331
(847) 438-8265
(216)241-7333
(816)472-7974

{864) 646-8453

(703) 907-7700

(303) 939-9700
(703) 683-1010
(800) 405-8873
(847) 649-5555

(312) 670-4177

(877) 854-3577
(847)272-8800

01420~ 13
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UNI Uni-Bell PVC Pipe Association
www.uni-bell.org ‘

USAV USA Volleyball
www.usavolleyball.org

USGBC U.8. Green Building Council
www.usgbc.org

USITT United States Institute for Theatre Technology, Ine.
www.usitt.org

WASTEC Waste Equipment Technology Association
www.wastec.org

WCLIB West Coast Lumber Inspection Bureau
www.welib.org

WCMA Window Covering Manufacturers Association
www.wemanet,org

WCSC Window Covering Safety Council
www.windowcoverings.org

WDMA Window & DoorrManufacturers Association
www.wdma.com :

Wl Woodwork Institute (Formerly: WIC - Woodwork Institute of

California) .

www.wicnet.org

WIC Woodwork Institute of California
(Now WI)

WMMPA Wood Moulding & Millwork Producers Association
WWW.WInInpa.com

WSRCA Western States Roofing Contractors Association
WWW,WSTCa.com

WWPA Western Wood Products Association

WWW,WWPAa.0rg

B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other Contract
Documents, they shall mean the recognized name of the entities in the following list. Names,
telephone numbers, and Web sites are subject to change and are believed to

to-date as of the date of the Contract Documents.
PRIVATE tbl2
DIN Deutsches Institut fr Normung e.V.
www.din.de

REFERENCES

(972) 243-3902

(888) 786-5539
(719) 228-6800

(800) 795-1747

(800) 93R-7488

(315) 463-6463

(800) 424-2869
(202) 244-4700

(800) 2831486
(503) 639-0651

(212) 297-2122
(800) 506-4636
(212) 2972109

(800) 223-2301
(847) 299-5200

(916) 372-9943

(800) 550-7889
(530) 661.9591

(800) 725-0333
(650) 570-5441

(503) 224-3930

be accurate and up-

4930 2601-0
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IAPMO  International Association of Plumbing and Mechanical Officials (909) 472-4100

WWW.I4pmo.org
iIcC Internationa! Code Council (888)422-7233
www.iccsafe.org

(800) 423-6587

ICC-BS  ICC Evaluation Service, Inc.
(562) §99-0543

www.icc-es.01g

UBC Uniform Building Code
{See 1CC)

¢ Feders!l Government Agencies: Where abbreviations and acronyms are used in Specifications
or other Contract Documents, they shail mean the recognized name of the entities in the
following list. Names, telephone numbers, and Web sites are subject to change and are believed
to be accurate and up-to-date as of the date of the Contract Documents.

www.hud.gov

REFERENCES

PRIVATE tbl3 o

CE Army Corps of Engineers (202) 7610011
www.usace.army.mil

CPSC  Consumer Product Safety Commission (800) 638-2772

' WWW.CPSC.Z0V (301) 504-7923

DOC Department of Commerce (202) 482-2000
WWW.COMMeErce.gov

DOD  Department of Defense (215) 697-6257
http://.dodssp.daps.dia.mil

DOE  Department of Energy (202) 586-9220
WWW.energy.gov

EPA Environmental Protection Agency (202) 272-0167
WWW.epa.gov

FAA  Federal Aviation Administration (866) 835-5322
www.faa.gov

FCC Federal Communications Commission (8B88) 225.5322
www.fee.gov

FDA  Food and Drug Administration (888) 463-6332
www.fda.gov

GSA General Services Administration. (800) 488.3111
WWW.E58.80V

HUD  Department of Housing and Urban Development (202) 708-1112

01420- 15
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LBL Lawrence Berkeley National Laboratory _ ' (510) 486-4000
www.ibl.gov

NCHRP Nationa} Cooperative Highway Research Program

(See TRB)

NIST  National Institute of Standards and Technology , (301) 975-6478
www.nist.gov .

OSHA  Occupational Safety & Health Administration (800)321-6742
www.osha.gov | (202) 693-1999

PBS Public Buildings Service
(See GSA)

PHS Office of Public Health and Science (202) 690-7694
www.hhs.gov/ophs

RUS Rural Utilities Service (202) 720-9540
(See USDA)

SD  State Department - (202) 647-4000
www.state.gov ‘ ' .

TRB  Transportation Research Board | {202) 334-2934
http://gulliver.trb.org

USDA  Department of Agricuiture (202) 720-2791
www.usda.gov

USPS  Postal Service (202) 268-2000
WWW,USpS.COom

D. Standards and Regulations: . Where abbreviations and acronyms are used in Specifications or
other Contract Documents, they shall mean the recognized name of the standards and
regulations in the following list. Names, telephone numbers, and Web sites are subject to
change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

PRIVATE thl4 '

ADAAG  Americans with Disabilities Act (ADA) (800) 872-
2253

Architectural Barriers Act (ABA) (202) 272-
' 0080

Accessibility Guidelines for Buildings and Facilities
Available from U.S. Access Board
www.access-board.gov

CFR Code of Federal Regulations : (866) 512~
. 1800
Available from Government Printing Office (202) 512~
' 1800

www.gpoacccss.gov/cfrlindex.html
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DOD

DSCC
FED-STD

F8

FTMS

MIL
MIL-STD

MILSPEC

UFAS

REFERENCES

Department of Defense Military Specifications and Standards (215) 697-
2664

Available from Department of Defense Single Stock Point
http://dodssp.daps.dla.mil

Defense Supply Center Columbus

{See TS)
Federal Standard
(See FS)
Federal Specification (215) 697-
2664
Available from Department of Defense Single Stock Point
hitp://dodssp.daps.dla.mil
Available from Defense Standardization Program
www.dps.dla.mil
Available from General Services Administration (202) 619-
8925
WWW.ESA.EOV :
Available from National Institute of Building Sciences (202) 289-
7809
www.whbdg.org/cch
Federal Test Method Standard
(See FS)
(See MILSPEC)
(See MILSPEC)
Military Specification and Standatds (215) 697-
2664
Available from Department of Defense Single Stock Point
http://dodssp.daps.dla.mil
Uniform Federal Accessibility Standards (800) 872-
2253
Available from Access Board (202)272-
0080
www.access-board,gov
01420 - 17
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PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 01420

REFERENCES
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SECTION 01600 - PRODUCT REQUIREMENTS
PART 1| - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for selection of products for use in
Project; product delivery, storage, and handling; manufacturers' standard warranties on
products; special warranties, and comparable products.

B. Related Sections:

1. Division I Section "Alternates" for products selected under an alternate.
2. Division 1 Section "Substitution Procedures" for requests for substitutions.
3. Division 1 Section "References™ for applicable industry standards for products specified.

1.3 DEFINITIONS

A. Products: lfems obtained for incorporating into the Work, whether purchased for Project or
taken from previcusly purchased stock. The term "product” includes the terms “material,"
"equipment," "system,” and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or
mode! number or other designation shown or listed in manufacturer's published product
literature, that is current as of date of the Contract Documents,

9. New Products: Items that have not previously been incorporated into another project or
facility. Products salvaged or recycled from other projects are not considered new
products.

3, Comparable Product: Product that is demonstrated and approved through submittal
process to have the indicated qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics that equal or
exceed those of specified product.

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's
product is named and accompanied by the words "basis-of-design product,” including make or
model number or other designation, to establish the significant qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and other
characteristics for purposes of evaluating comparable products of additional manufacturers
named in the specification.

PRODUCT REQUIREMENTS 01600 - 1
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1.5

1.6

ACTION SUBMITTALS

Comparable Product Requests: Submit request for consideration of each comparable product.
Identify product or fabrication or installation method to be replaced. Include Specification
Section number and title and Drawing numbers and titles.

I.  Include data to indicate compliance with the requirements specified in "Comparable
Products” Article.

2, Engineer's Action: If necessary, Engineer will request additional information or
dooumentation for evaluation within one week of receipt of a comparable product
_request. Engineer will notify Contractor of approval or rejection of proposed comparable
product request within seven days of receipt of request, or four days of receipt of
additiona! information or documentation, whichever is later.

a.  Form of Approval: As specified in Division 1 Section "Submittal Procedures."
b.  Use product specified if Engineer does not issue a decision on use of a comparable
product request within time allocated.

Basis—of-Design.Product Specification Submittal: Comply with requiremenis in Division 1
Section "Submittal Procedures." Show compliance with requirements.

QUALITY ASSURANCE

Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected, even if
previously selected products were also options.

1. Each contractor is responsible for providing products and construction methods
compatible with products and construction methods of other contractors.

2. If a dispute arises between confractors over concurrently selectable but incompatible
products, Engineer will determine which products shall be used.

PRODUCT DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2 Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

PRODUCT REQUIREMENTS 01600-2
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1.7

4. Inspect products on delivery to determine complianc; with the Contract Documents and
to determine that products are undamaged and properly protected.

Storage:

1.  Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage. :
2. Protect stored products from damage and liquids from freezing.

PRODUCT WARRANTIES

Warranties specified in other Sections shail be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner,

2. Special Warranty: Written warranty required by the Contract Documents to provide
specific rights for Owner.

Submittal Time: Comply with requirements in Division 1 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1

A,

PRODUCT SELECTION PROCEDURES

General Product Requirements: . Provide products that comply with the Contract Documents,
are undamaged and, are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete instailation and indicated use and effect.

9. Standard Products: If available, and unless custom products or nonstandard options are
specified, provide: standard products of types that have been produced and used
snccessfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents,

4, Descriptive, performance, and reference standard requirements in the Specifications
establish salient characteristics of products.

$,  Or Equal: For products specified by name and accompanied by the term "or equal," or
“or approved equal, or ‘“or approved,” comply with requirements in "Comparable
Products” Article to obtain approval for use of an unnamed product.

Product Selection Procedﬁres:

1. Products:
a. Restricted List:  Where Specifications include a list of names of both
manufacturers and products, provide one of the products listed that complies with
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requirements, Comparable products or substitutions for Contractor's convenience
will be considered, unless otherwise indicated.

b,  Nonrestricted List: Where Specifications include a list of names of both available
manufacturers and products, provide one of the products listed, or an unnamed
product, that complies with requirements.  Comply with requirements in
"Comparable Products" Article for consideration of an unnamed product,

Manufacturers:

4  Restricted List. Where Specifications include a list of manufacturers' names,
provide a product by one of the manufacturers listed that complies with
requirements. Comparable products or substitutions for Confractor's convenience
will be considered, unless otherwise indicated.

b.  Nonrestricted List: Where Specifications include a list of available manufacturers,
provide a product by one of the manufacturers listed, or & product by an unnamed
manufacturer, that complies with requirements. Comply with requirements. in
"Comparable Products" Article for consideration of an unnamed manufacturer's
product. ‘

Basis-of-Design Product: Where Specifications name a8 product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by one of the other named manufacturers.
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics
that are based on the product named. Comply with requirements in "Comparable
Products” Article for consideration of an unnamed product by one of the other named
manufacturers.

2.2 COMPARABLE PRODUCTS

A, Conditions for Consideration: Engineer will consider Contractor's request for comparable
product when the following conditions are satisfied, If the following conditions are not
satisfied, Engineer may return requests without action, except to record noncompliance with
these requirements:

1.

el

Evidence that the proposed product does not require revisions to the Contract Documents,
that it is consistent with the Contract Documents and will produce the indicated results,
and that it is compatible with other portions of the Work.

Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

Evidence that proposed product provides specified warranty.

List of similar installations for completed projects with project names and addresses and
names and addresses of engineers and owners, if requested.

Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 01600
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SECTION 01635 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for substitutions.
Related Sections:

1. Division 1 Section "Alternates" for products selected under an alternate,

2. Division 1 Section "Product Requirements" for requirements for submitting comparable
product submittals for products by listed manufacturers.

3. Divisions included 2 through 16 Sections for specific requirements and limitations for
substitutions.

DEFINITIONS

Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to
_changed Project conditions, such as unavailability of product, regulatory changes, or
unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor of Owner that are not
required in order to meet other Project requircments but may offer advantage to
Contractor or Owner.

SUBMITTALS

Substitution Requests: Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. lnclude Specification Section number and
title and Drawing numbers and titles.

1. Documentation: Show compliance with requirements for substitutions and the following,
as applicable:

a Statement indicating why specified product or fabrication or installation cannot be
provided, if applicable.

SUBSTITUTION PROCEDURES 01635 -1
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b, Coordination information, including a list of changes or modifications needed to
other parts of the Work and to construction performed by Owner and separate
contractors, that will be necessary to accommodate proposed substitution.

¢.  Detailed comparison of significant qualities of proposed substitution with those of
the Work specified. Include annotated copy of applicable specification section,
Significant qualities may include attributes such as performance, weight, size,
durability, visual effect, sustainable design characteristics, warranties, and specific
features and requirements indicated. Indicate deviations, if any, from the Work
specified.

4 Product Data, including drawings and descriptions of products and fabrication and

installation procedures.

Samples, where applicable or requested.

Certificates and qualification data, where applicable or requested.

List of similar installations for completed projects with project names and

addresses and names and addresses of Engineers and owners.

Materia! test reports from a qualified testing agency indicating and interpreting test

results for compliance with requirements indicated,

i, Detailed comparison of Contractor's construction schedule using proposed
substitution with products specified for. the Work, including effect on the overall

7Fo@mm,e

Contract Time. If specified product or method of construction cannot be provided

within the Contract Time, include letter from manufacturer, on manufacturer's

letterhead, stating date of receipt of purchase order, lack of availability, or delays

in delivery, ' R

Cost information, including a proposal of change, if any, in the Contract Sum.

Contractor's certification that proposed substitution complies with requirements in

the Contract Documents except as indicated in substitution request, is compatible

with related materials, and is appropriate for applications indicated.

I Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results, :

e

2. Engineer's Action: If necessary, Engineer will request additional information or
documentation for evaluation within seven days of receipt of a request for substitution.
Engineer will notify Contractor of acceptance or rejection of proposed substitution within
15 days of receipt of request, or seven days of receipt of additional information or
documentation, whichever is later.

a Forms of Acceptance: Change Order, Construction Change Directive, or
Engineer's Supplemental Instructions for minor changes in the Work.

b.  Use product specified if Engineer does not issue a decision on use of a proposed
substitution within time allocated.

1.5 QUALITY ASSURANCE
A.  Compatibility of Substitutions: Investigate and document compatibility of proposed

substitution with related products and materials. Engage qualified testing agency to perform
compatibility tests recommended by manufacturers,
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1.6

A,

PROCEDURES

Coordination: Modify or adjust affectod work as necessary to integrate work of the apprbvcd
substitutions.

PART 2 - PRODUCTS

2.1

A.

B.

SUBSTITUTIONS

Substitutions for Cause: Submit requests for substitution immediately upon discovery of need
for change, but not later than 15 days prior to time required for preparation and review of
related submittals.

1. Conditions: Engineer will consider Contractor's request for substitution when the

following conditions are satisfied. 1f the following conditions are not satisfied, Engineer
will return requests without action, except to record noncompliance with these
requirements: ‘

a.  Requested substitution is consistent with the Contract Documents and will produce
indicated resuits.

. Substitution request is fuly documented and properly submitted.
Requested substitution will not adversely affect Contractor's construction schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.
Requested substitution is compatible with other portions of the Work.

. Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty. -
If requested substitution involves more than one contractor, requested substitution
has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved,

e n

S e

Substitutions for Convenience: Not allowed, unless otherwise indicated.

PART 3 - EXECUTION (Not Used) |

END OF SECTION 01635
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SECTION 01700 - EXECUTION REQUIREMENTS

PART 1 - GENERAL

11

A,

12

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section includes general administrative and procedural requirements governing execution of the
Work including, but not limited to, the following:

Construction layout.

Field engineering and surveying. -
Installation of the Work.

Cutting and patching.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the Work.

Rt atad e

Related Sections:
1. Division 1 Section "Submittal Procedures" for submitting surveys.
5 Division 1 Section "Closeout Procedures” for submitting final property sutvey with

Project Record Documents, recording of Owner-accepted deviations from indicated lines
and levels, and final cleaning,

DEFINITIONS

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

Patching: Fitting and ropair work required to restore construction to original conditions after
installation of other work.
INFORMATIONAL SUBMITTALS

Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time
cutting and patching will be performed. Include the following information:

{.  Extent: Describe reason for and extent of each occurrenice of cutting and patching,
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2. Changes to In-Place Construction: Describe antioipated results. Include changes to
structural elements and operating components as well as changes in building appearance
and other significant visual elements. _

3, Products: List products to be used for patching and firms or entities that will perform

patching work.

Dates: Indicate when cutting and patching will be performed. ,

5. Utilities and Mechanical and Electrical Systemst List services and systems that cutting
and patching procedures will disturb or affect, List services and systems that will be
relocated and those that will be temporarily out of service. Indicate how long services
and systems will be disrupted. :

&

15 - QUALITY ASSURANCE

A.  Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements. : -

1. Structural Elements: When cutting and patching structural elements, notify Engineer of
{ocations and details of cutting and await directions from the Engineer before proceeding,
Shore, brace, and support structural element during cutting and patching. Do not cut and
patch structural elements in a manner that could change their load-carrying capacity or
increase deflection

2. Operational Elements: Do not cut and patch operating elements and related components
in & manner that results in reducing their capacity to perform as intended or that results in
increased maintenance or decreased operational life or safety. Operational elements
include the following:

Primary operational systems and equipment.
Mechanical systems piping and ducts.
Control systems.

Communication systems.

Conveying systems.

Electrical wiring systems.

Operating systems of special construction,

@me s P

3. Other Construction Elements: Do not cut and patch other construction elements or
components in a manner that could change their load-carrying capacity, that results in
reducing their capacity to perform as intended, or that results in increased maintenance or
decreased operational life or safety. Other construction elements inciude but are not
jimited to the following:

Water, moisture, or vapor barriers.

Membranes and flashings.

Exterjor curtain-wall construction.

Equipment supports.

Piping, ductwork, vessels, and equipment.

Noise- and vibration-control elements and systems.

e e ow

4.  Visual Elements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch exposed construction in a manner
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1.6 .

that would, in Engineer's o;iinion, reduce the building's aesthetic qualities. Remove and
replace construction that has been cut and patched in a visually unsatisfactory manner.

Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer’s written
recommendations and instructions for installation of products and equipment.

WARRANTY

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

PART 2 - PRODUCTS

2.1

A.
B.

MATERIALS
General: Comply with requirements specified in other Sections.

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

1. If identical materials are unavailable or cannot be-used, use materials that, when installed,
will provide a match acceptable to the Engineer for the visual and functional performance
of in-place materials,

PART 3 - EXECUTION

3

A,

EXAMINATION

Examination and Acceptance of Conditions: Before proceeding with each component of the
Work, examine substrates, areas, and conditions, with Installer or Applicator present where
indicated, for compliance with requirements for installation tolerances and other conditions
affecting performance. Record observations.

1. Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

2. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation. ,

3.  Examine walls, floors, and roofs for suitable conditions where products and systems are
to be installed. ‘

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

Proceeding with the Work indicates acceptance of surfaces and conditions.
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3.2

3.3

34

PREPARATION

Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work. '

Space Requirements:  Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions cutside the control
of the Contractor, submit a request for information to Engineer according to requirements in
Division 1 Section "Project Management and Coordination.”

Surface and Substrate Preparation: Comply with manufacturer's recommendations for
preparation of substrates to receive subsequent work.

CONSTRUCTION LAYOUT

© Veérifieation: Before proceeding to lay out the Work, verify layout information shown on

Drawings. If discrepancies are discovered, notify Engineer promptly.

INSTALLATION

General: Locate the Work and components of the Work accurately, in correct alighment and

elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for maintenance
and ease of removal for replacement.

3. Concea) pipes, ducts, and wiring in finished areas, unless otherwise indicated.

Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantiat Completion.

Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

Tools and Bquipment: Do not use tools or equipment that produce harmful noise fevels,
Templates: Obtain and distribute to the parties involved templates for work specified to be

factory prepared and field installed. Check Shop Drawings of other wotk to confirm that
adequate provisions are made for locating and installing products to comply with indicated

~ requirements.
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3.5

Aftachment: Provide blocking and attachment plates and anchors and fasteners of adequate size
and number to securely anchor each component in place, accurately located and aligned with
other portions of the Work. Where size and type of attachments are not indicated, verify size
and type required for load conditions.

1. Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Engineer.

2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete insetts, anchor bolts, and
items with integral anchors, that are to be emmbedded in concrete or masonry, Deliver
such items to Project site in time for installation.

Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,

arrange joints for the best visual effect. Fit exposed connections together to form hairline joints,

Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous.

CUTTING AND PATCHING

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

1. Cut in-place construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their
original condition.

Temporary Support: Provide temporary support of work to be cut.
Protection: Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be

exposed during cutting and patching operations.

Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of
free passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance
with requirements of Division 1 Section *Summary."

Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems

are required to be removed, relocated, or abandoned, bypass such services/systems before

cutting to minimize interruption to occupied areas.

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

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

EXECUTION REQUIREMENTS 01700 -5



Bioterrorism Laboratory Renovations

15

3.6

3.7

5. Finished Surfaces: Cut or drill from the exposed or ﬁnisheh side into dSncealed surfaces,
3. Proceed with patching after construction operations requiring cutting are complete.

Patching: Patch congtruction by filling, repairing, refinishing, closing up, and similar operations
following performance of other work. Patch with durable seams that are as invisible as
practicable. Provide materials and comply with installation requirements specified in other
Sections, where applicable. :

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

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

a.  Clean piping, conduit, and similar features before applying paint or other finishing
materials. '
b.  Restore damaged pipe covering to its original condition.

3 Exterior Building Enclosure: Patch components in a manner that restores enclosutre to a
weathertight condition.

Cleaning: Clean areas and spaces where cuiting and patching are performed. Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces. :

OWNER-INSTALLED PRODUCTS
Site Access: Provide access 10 Project site for Ownet's construction personnel.

Coordination: Coordinate construction and operations of the Wortk with work performed by
Owner's construction personnel.

1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule
for Owner's portion of the Work. Adjust construction schedule based on a mutually
agreeable timetable. Notify Owner if changes to schedule are required due to differences

in actual construction progress.

PROGRESS CLEANING

General: Clean Project site and work areas daily, including common areas. Enforce
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.

2. Do not hold waste materials more than seven days during normal weather or three days if
the temperature is expected to rise above 80 dog F (27 deg C).

3.  Containerize hazardous and unsanitary waste materials separately from other waste,
Mark containers appropriately and dispose of legally, according to regulations.

a. Utilize containers intended for holding waste materials of type to be stored.
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3

3.8

Site: Maintain Project site free of waste materials and debris.

Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work. :

1, Remove liquid spills promptly.

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the

entire work area, as appropriate.

Installed Work: Keep. installed work clean. Clean installed surfaces according to written
instructions of manufacturer oF fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will ot damage exposed surfaces,

Concealed Spaces: Remove débris from concealed spaces before enclosing the space.

kaosed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial Completion.

Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials
down sewers or into waterways.

During handling and installation, clean and protect construction in Progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.

Limiting Exposures: Supervise construction  operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, oOf otherwise
deleterious exposure during the construction period.

STARTING AND ADJUSTING

Coordinate startup and adjusting of equipment and operating components with requirements in
Division 1 Section "General Commissioning Requircments."

Start equipment and operating components 1o confirm  proper operation. Remove
malfunctioning units, replace with new units, and retest.

Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

Manufacturer's Field Service: Comply with qualification requirements in Division 1 Section
“Quality Reguirements.”
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55~ PROTECTION OF INSTALLED CONSTRUCTION :
‘A, Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion. ' o
B.  Comply with manufacturer's written instructions for temperature and relative humidity.
410  CORRECTION OF THE WORK
A.  Repairor remove and repléce defective construction, Restore damaged substrates and finishes.
1. Repairing inciudes replacing defective parts, refinishing damaged surfaces, touching up
with matching materials, and properly adjusting opetating equipment,
B.  Restore permanent facilitics used during construction to their specified condition.
C.  Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired
without visible evidence of repair.
D.  Repair components that do not operate properly. Remove and replace operating components
that cannot be repaired.
E.  Remove and replace chipped, seratched, and broken glass or reflective surfaces.
END OF SECTION 01700

EXECUTION REQUIREMENTS
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SECTION 01770 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

A,

RELATED DOCUMENTS

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

SUMMARY

Section includes administrative and procedural requirements for contract closeout, including,
but not limited to, the following: '

i.  Substantial Completion procedures,

2. Final completion procedures.

3. Warranties. :

4,  Final cleaning.

Related Sections:

1. Division 1 Section "Execution Requirements" for progress cleaning of Project site,

2 Division 1 Section "Project Record Documents” for submitting Record Drawings, Record

Specifications, and Record Product Data.
3. Division 1 Section "Operation and Maintenance Data" for operation and maintenance

manual requirements.

FINAL COMPLETION

Preliminary Procedures: Before requesting final inspection for determining final completion,
complete the following:

1. Submit a fina] Application for Payment according to Division 1 Section "Payment
Procedures."

2. Submit evidence of final, continuing insurance coverage complying with insurance
requirements.

3. Submit pest-control final inspection report and warranty.

Inspection: Submit a written request for final inspection for acceptance. On receipt of request,
Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.
Engineer will prepare a final Certificate for Payment after inspection or will notify Contractor
of construction that must be completed or corrected before certificate will be issued,

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

CLOSEOUT PROCEDURES 01770 - 1
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1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A.  Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Orgenize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems. |

2. Include the following information at the top of each page:
a.  Project name,
b.  Date.
¢.  Name of Engineer.
d.. Name of Contractor.
e.  Pagenumber.

1.5 WARRANTIES

A.  Submittal Time: Submit written warranties on request of Engineer for designated portions of
the Work where commencement of warranties other than date of Substantial Completion is
indicated. ' ‘

B.  Organize warranty documents into an orderly sequence based on the table of contents of the
Project Manual.

1. Scan warranties and bonds and assemble complete warranty and bond submittal package
into a single indexed electronic PDF file with links enabling navigation to each item.
Provide table of contents at beginning of document.
C.  Provide additional copies of each warranty include in operation and maintenance manuals,
PART 2 - PRODUCTS
2.1 MATERIALS
A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1

A.

FINAL CLEANING

General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipoflution

regulations.
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END OF SECTION 01770

CLOSEOUT PROCEDURES
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SECTION 01781 - PROJECT RECORD DOCUMENTS
PART 1 - GENERAL

L RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for project record documents, -
including the following: '

1.  Record Drawings.
B. Related Sections:
Division 1 Section "Execution Requirements" for final property survey.

I
2. Division 1 Section "Closeout Procedures” for general closeout procedures.
‘3 Division 1 Section "Operation and Maintenancé Data" for operation and maintenance

manual requirements. ‘
4.  Divisions 2 through 16 Sections for specific tequirements for project record documents of

the Work in those Sections.

13 CLOSEOQUT SUBMITTALS
A.  Record Drawings: Comply with the following:

1. Number of Copies: Submit one set(s) of marked-up record prints.
PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A, Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings.

1. Preparation: Mark record prints to show the actual installation where installation varies

~from that shown originally. Require individual or entity who obtained record data,

. whether individual or entity is Installer, subconttactor, or similar entity, to provide
information for preparation of corresponding matked-up record prints.

a.  Give particular attention to information on concealed elements that would be
difficuit to identify or measure and record later.

PROJECT RECORD DOCUMENTS 01781 - 1
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Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Cross-reference record  prints  to corresponding  archive  photographic
documentation.

e e o

2. Content: Types of items requiring marking include, but are not limited to, the following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Changes made by Change Order or Work Change Directive.
Changes made following Engineer's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

FECTER RS Re T

3.  Mark the Contract Drawings and Shop Drawings completely and accurately. Utilize
personne] proficient at recording graphic information in production of marked-up record
prints. '

4. Mark record sets with erasable, red-colored pencil, Use other colors to distinguish
between changes for different categories of the Work at same location.

5.  Mark important additiona!l information that was either shown schematically or omitted
from original Drawings. :

6. Note Construction Change Directive numbers, alternate numbers, Change Order

numbers, and similar identification, where applicable.

PART 3 - EXECUTION

31

A.

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and modifications to project record documents as they
ocour; do not wait until the end of Project.

Maintenance of Record Documents and Samples: Store record documents and Samples in the
field office apart from the Contract Documents used for construction. Do not use project record
documents for construction purposes. Maintain record documents in good order and in & clean,
dry, legible condition, protected from deterioration and loss, Provide access to project record
documents for Engineer's reference during normal working hours.

END OF SECTION 01781
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SECTION 01782 - OPERATION AND MAINTENANCE DATA
PART 1 - GENERAL

11  RELATED DOCUMENTS

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

1.2 SUMMARY

A, Section includes administrative and procedurat_requireménts for preparing operation and
. maintenance manuals, including the following:

Operation and maintenance documentation directory.
Emergency manuals.

Operation manuals for systems, subsystems, and equipment.
Product maintenance manuals.

Systems and equipment maintenance manuals.

T e

B. Related Sections:
1. Division 1 Section wSubmittal. Procedures” for submitting copies of submittals for
operation and maintenance manuals. '

2. Djvisions 2° through 16 Sections for specific operation and maintenance manual
requirements for the Work in those Sections.

1.3 DEFINITIONS

A. System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B.  Subsystem: A portion of a system with characteristics similar to a system.

1.4 CLOSEOUT SUBMITTALS

A.  Manual Content: Operations and maintenance manual content is specified in individual
specification sections to be‘reviewed at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.

1.  Where applicable, clarify and update reviewed manual content to correspond to
modifications and field conditions.

B. Format: Submit operations and maintenance manuals in the following format:

OPERATION AND MAINTENANCE DATA 01782 -1



84
Bioterrorism Laboratory Renovations

C.

D.

1. Three paper copies. Include a complete operation and maintenance directory. Enclose
tifle pages and directories in clear plastic sleeves. Engineer will return two copies.

Initial Manual Submittal:  Submit draft copy of each manual at least 15 days before
commencing demonstration and training. Engineer will comment on whether general scope and
content of manual are acceptable. :

Final Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least seven days before commencing demonstration and training.
Engineer will return copy with comments.

1., Cotrect or modify each manual to comply with Engineer's comments. Submit copies of
each corrected manual within seven days of receipt of Engineet's comments and prior to
commencing demonstration and training.

PART 2 - PRODUCTS

2.1

A.

B.

D.

E.

2.2

A.

OPERATION AND MAINTENANCE DOCU MENTATION DIRECTORY
Organization: Include a section in the directory for each of the following:

1. List of documents.
2. List of systems.

3. List of equipment.
4, Table of contents,

List of Systems and Subsystems: List systems alphabetically. Include references to operation
and maintenance manuals that contain information about each system. :

List of Equipment: List equipment for each system, organized alphabetically by system. For
pieces of equipment not part of system, list alphabetically in separate List,

Tables of Contents: Include a table of contents for each emergency, operation, and maintenance
manual, :

Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents.  1f no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
Orgeanization: Unless otherwise indicated, organize each manual into 2 separate section for each
system and subsystem, and a separate section for each piece of equipment not part of a system.

Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.

OPERATION AND MAINTENANCE DATA 01782-2
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3. Manual contents.
Title Page: Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.

Name and contact information for Engineer.

Name and contact information for Commissioning Agent.

Names and contact information for major consultants to the Engineer that designed the
systems contained in the manuals. -

10. Cross-reference 1o related systems in other operation and maintenance manuals.

D00 N3OV on N

Table of Contents; List each product included in manual, identified by product name, indexed
to the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

i, If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

Manusl Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.

1.  Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness
necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm)
paper; with clear plastic sleeve on spine to hold Iabel describing contents and with
pockets inside covers 0 hoid folded oversize sheets.

a  If two or more binders are necessary o accommodate data of a system, organize
data in each binder into groupings by subsystem and related components, Cross-
reference other binders if necessary to provide essential information for proper
operation or maintenance of equipment or system.

b.  Ildentify each binder on front and spine; with printed title "QPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of
contents. Indicate volume number for multiple-volume sets.

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual.
Mark each tab to indicate contents. Include typed list of products and major components
of equipment included in the section on each divider, cross-referenced to Specification
Section number and title of Project Manual,

3. Supplementary Text: Prepared on 8-1/2-by-1 1-inch (215-by-280-mm) white bond paper.

4. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text,
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a.  If oversize drawings are necessary, fold drawings to same size as text pages and
use as foldouts.

EMERGENCY MANUALS
Content: Organize manual into a separate section for each of the following;

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:

Fire.

Gas leak.

Power failure.

System, subsystem, or equipment failure.
Chemical release or spill.

Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties,

Emergency Procedures: Include the following, as applicable:

1. Instructions on stopping.

2 Shutdown instructions for each type of emergency.

3. Operating instructions for conditions outside normal operating limits,
4. Required sequences for electric or electronic systems.

5, Special operating instructions and procedures.

QPERATION MANUALS

Content: In addition to requirements in this Section, Include operation data required in
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.
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2.9

Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract
Documents. '

Manufacturet's name. .

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomienclature and number of replacement parts.

SRR SUE

Operating Procedures: Include the following, as applicable:

Startup procedures. : :

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping; ‘

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

R

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed. '

‘Piped Systems: Diagram piping as installed, and jdentify color-coding where required for
identification.

PRODUCT MAINTENANCE MANUALS

Content: Organize manuel into a separate section for each product, material, and finish.
Include source information, product information, maintenance procedures, repair materials and
sources, and warranties and bonds, as described below,

Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual and drawing ot schedule designation
or identifier where applicable.

Product Information: Include the following, as applicable:

Product name and model number,

Manufacturer's nare.

Color, pattern, and texturc.

Material and chemical composition.

Reordering information for specially manufactured products.
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D. Maintenance Procedures: Include manufacturer's written recommiendat

VB

ions and the following:
Inspection procedures.

Types of cleaning agents to be used and methods of cleaning,

List of cleaning agents and methods of cleaning detrimental to product.,

Schedule for routine cleaning and maintenance.
Repair instructions,

E.  Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

F. Watranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1,

Inolude procedures to follow and required notifications for warranty claims.

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranty and bond information, as described below.

B.  Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
tist name, address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual and drawing or
schedule designation or identifier where applicable.

C. Manufasturers’ Maintenance Documentation:  Manufacturers’ maintenance documentation
including the following information for each component part or piece of equipment:

1.
2.

3,
4.

Standard maintenance instructions and bulletins.

Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

Identification and nomenclature of parts and components.

List of items recommended to be stocked as spare parts.

D. Maintenance Procedures: Include the following information and items that detail essential
maintenance procedutes:

RGE R e

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly instructions.
Aligning, sdjusting, and checking instructions,

Demonstration and training video recording, if available.
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F.

G.

E.

Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment. :

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,

quarterly, semiannual, and annual frequencies.
5. Maintenance and Service Record:  Include manufacturers' forms for recording

maintenance.

Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers’ maintenance documentation and local
sources of maintenance materials and related services.

Warranties and Bonds: Include copies of warrantics and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1

A

MANUAL PREPARATION

Operation and Maintenance Documentation Directory: Prepare a separate manual that provides
an organized reference to emergency, operation, and maintenance manuals. :

Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.

Product Maintenance Manual: Assemble a complete set of maintenance data indicating care
and maintenance of each product, material, and finish incorporated into the Work.

Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance
data indicating operation and maintenance of each system, subsystem, and piece of equipment

not part of a system.

1. Engagesa factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

Manufacturers’ Data; Where manuals contain manufacturers' standard printed data, include
only sheets pertinent to product or component mstalled. Mark each sheet to identify each
product or component incorporated into the Work. If data include more than one item in a
tabular format, identify each item using appropriate references from the Contract Documents.
Identify data applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers’ standard printed data are not available and
where the information is necessary for proper operation and maintenance of equipment or
systems.
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F. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of componeitt parts of equipment and systems and to illustrate contro} sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of tompleted installation. :

1. Do not use original project record documents as part of operation and maintenance
~ manuals. < '
2. Comply with requirements of newly prepared record Drawings in Division 1 Section
“Project Record Documents." :

G.  Comply with Division 1 Section "Closeout Procedures” for schedule for submitting Operation
and maintenance documentation.

END OF SECTION 01782
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SECTION 07720 - ROOF ACCESSORIES

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.4

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

1. Roof curbs.
2. Equipment supports.

Related Sections:

1. Division 15 Section "Power Ventilators" for power roof-mounted ventilators,

PERFORMANCE REQUIREMENTS

General Performance: Roof accessories shall withstand exposure to weather and resist
thermally induced movement without failure, rattling, leaking, or fastener disengagement due to
defective manufacture, fabrication, installation, or other defects in construction.

SUBMITTALS

Product Data: For each type of roof accessory indicated, Include construction details, material
descriptions, dimensions of individuat components and profiles, and finishes. ~

Warranty: Sample of special warranty.

COORDINATION

Coordinate layout and installation of roof accessories with roofing membrane and base flashing
and interfacing and adjoining construction to provide a leakproof, weathertight, secure, and
noncotrosive installation.

Coordinate dimensions with rough-in information or Shop Drawings of equipment to be
supported.
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1.6

A.

WARRANTY

Finish Warranty Period; 10 years from date of Substantia] Completion.

PART 2 - PRODUCTS

2.1

A,

MISCELLANEOUS MATERIALS

General: Provide materials and types of fasteners, protective -coatings, sealants, and other
miscellaneous items required by manufacturer for a complete installation.

Cellulosic-Fiber Board Insulation: ASTM C 208, Type I, Grade 1, thickness as indicated.
Glass-Fiber Board Insulation: ASTM C 726, thickness as indicated.

Wood Nailers: Softwood Jumber,. pressure treated with waterborne preservatives for
aboveground use, acceptable to authorities having jurisdiction, containing no arsenic or
chromium, and complying with AWPA C2; not less than 1-1/2 inches (38 mm) thick.

Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187,
Underlayment:

1, Felt: ASTM D 226, Type Il (No. 30), asphalt-saturated organic felt, nonperforated.

2. Polyethylene Sheet: 6-mil- (0.15-mm-) thick polyethylene sheet complying with
ASTM D 4397.

3. Slip Sheet: Building paper, 3-16/100 sq. ft. (0.1 6-kg/sq. m) minimum, rosin sized.

Fasteners; Roof accessory manufacturer’s recommended fasteners suitable for application and
metals being fastened. Match finish of exposed fastoners with finish of material being fastened.

" Provide nonremovable fastener heads to exterior exposed fasteners. Furnish the following

unless otherwise indicated:

1. Fasteners for Zinc-Coated or Aluminum-Zinc Alloy-Coated Steel: Series 300 stainless
steel or hot-dip zinc-coated steef according to ASTM A 153/A 153M or ASTM F 2329,

5 TFasteners for Aluminum Sheet: Aluminum or Series 300 stainiess steel.

3 Fasteners for Copper Sheet; Copper, hardware bronze, or passivated Series 300 stainless
steel.

4.  Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

Gaskets: Manufacturer's standard tubular or fingered design of neoprene, EPDM, PVC, or
silicone or a flat design of foam rubber, sponge neoprene, or cork,

Elastomeric Sealant; ASTM C 920, elastomeric silicone polymer sealant as recommended by
roof accessory manufacturer for installation indicated; low modulus; of type, grade, class, and
use classifications required to seal joints and remain watertight.

Butyl Sealant: ASTMC 1311, single-component, solvent-release butyl rubber sealant;
polyisobutylene plasticized; heavy bodied for expansion joints with limited movement.

ROOF ACCESSORIES 07720-2
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ROOF CURBS

Roof Curbs: Internally reinforced roof-curb units capable of supporting superimposed live and

dead loads, including equipment loads and other construction indicated on Drawings; with

" welded or mechanically fastened and sealed corner joints, stepped integral metal cant raised the

thickness of roof insulation, and integrally formed deck-mounting flange at perimeter bottorm.

1.  Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:

AERS Industries, Inc.

Curbs Plus, Inc,

Custom Solution Roof and Metal Products.
Greenheck Fan Corporation.

LM Curbs,

Metallic Products Corp.

Milcor Inc.; Commercial Products Group of Hart & Cooley, Inc.
Pate Company (The).

Roof Products, Inc,

Safe Air of lllinois.

Thybar Corporation.

Vent Products-Co., Inc.

mERTOER e s T

Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to
be supported. '

Material: Zinc-coated (galvanized) steel sheet, 0.079 inch (2.01 mm) thick.
1.  Finish: Mill phosphatized.
Construction:

1. Insulation: Factory insulated with 1-1/2-inch- (38-mm-) thick glass-fiber board
insulation. :

2. Factory-installed wood nailer at top of curb, continuous around curb petimeter.

3 On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to
conform to roof profile.

4. Fabricate curbs to minimum height of 12 inches (300 mm) unless otherwise indicated.

EQUIPMENT SUPPORTS

Equipment Supports: Internally reinforced metal equipment supports capable of supporting
superimposed live and dead loads, including equipment loads and other construction indicated
on Drawings; with welded or mechanically fastened and sealed corner joints, integral metal
cant, and integrally formed deck-mounting flange at perimeter bottom,

ROOF ACCESSORIES 07720 -3
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2.5

1.  Manufacturers: Subject to compliance with requirements, provide‘prbducts by one of the

following

AES Industries, Inc.

Curbs Plus, Inc. .

Custom Solution Roof and Metal Products.

Greenheck Fan Corporation,

LM Curbs.

Mileor Inc.; Commercial Products Group of Hart & Cooley, Inc.
Pate Company (The),

Roof Products, Inc,

Thybar Corporation.

Vent Products Co., Inc.

T Em e pe o N

Size: Coordinate dimensions with roughing-in information or Shop Drawings of equipment to
be supported.

Material: Zinc-coated (galvanized) steel sheet, 0.079 inch (2.01 mm) thick.

1.  Finish: Baked enamel or powder coat.

Construction:

1. Factory—installed continuous wood nailers 3-1/2 inches (90 mm) wide at tops of

equipment supports.
2. Metal Counterflashing: Manufacturer's standard, removable, fabricated of samme metal

and finish as equipment support,
3. On ribbed or fluted metal roofs, form deck-mounting flange at perimeter bottom to

conform to roof profile.
4.  Fabricate equipment supports to minimum height of 12 inches (300 mm) unless otherwise

indicated.

PIPE SUPPORTS -

Duct Supports: Extruded-aluminum, urethane-insulated supports, 2 inches in diameter; with

manufacturer's recommended hardware for mounting to structure or structural roof deck.

1.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following;:

a, Thaler Metal USA. Inc.

2. Finish: Manufacturer's standard.

GENERAL FINISH REQUIREMENTS

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

ROOF ACCESSORIES 07720 - 4
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Appearance of Finished Work: Noticeable variat

approved Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

31

A,

32

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions, and other conditions affecting performance of the Work,

Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and ‘securely anchored,
Verify dimensions of roof openings for roof accessories.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
General: Install roof accessories according to manufacturer's written instructions.

1. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs
in alignment, excessive oil canning, buckling, or tool marks,

2. Anchor roof accessories securely in place so they are capable of resisting indicated loads.

3 Use fasteners, separators, sealants, and other miscellaneous itemns as required to complete
installation of roof accessories and fit them to substrates.

4. Install roof accessories to resist exposure to weather without failing, rattling, leaking, or
loosening of fasteners and seals.

Metal Protection: Protect metals against galvanic action by separating dissimilar metals from
contact with each other or with corrosive substrates by painting contact surfaces with
bituminous coating or by other permanent separation as recommended by manufacturer,

1. Coat concealed side of uncoated sluminum or stainless-steel roof accessories with
bituminous coating where in contact with wood, ferrous metal, or cementitious
construction,

5. Underlayment: Where installing roof accessorics directly on cementitious or wood
substrates, install a course of felt underlayment and cover with a slip sheet, or install &
course of polyethylene sheet.

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of
roof accessories for waterproof performance.

Roof Curb Installation: Install each roof curb so top surface is level.

Equipment Support Installation: Install equipment supports so top surfaces are level with each
other,

Roof Walkway Installation:

ROOF ACCESSORIES 07720 -5
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. Verify that Jocations of access and setvicing points for roof-mounted equipment are
served by locations of roof walkways.

2. Install roof walkway support pads prior to placement of roof walkway support stands
onto low-slope roofing.

F.  Sealjoints with elastomeric or butyl sealant as required by roof accessory manufacturer.

33 REPAIR AND CLEANING

A. . Galvsnized Surfaces:  Clean field welds, bolted connections, and abraded areas end repair
galvanizing according to ASTM A 780. :

B.  Touch up factory-primed surfaces with compatible primer ready for field painting according to
Division 9 painting Sections,

C.  Clean exposed surfaces according to manufacturer's written instructions.
D.  Clean off excess sealants.
E.  Replace roof accessories that have been damaged ot that cannot be successfully repaired by

finish touchup or similar minor repair procedures.

END OF SECTION 07720

ROOF ACCESSORIES 07720-6
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SECTION 15733 - DEDICATED OUTDOOR-AIR UNITS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

A,

RELATED DOCUMENTS

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

SUMMARY

Section ineludes factory-packaged units capable of supplying up to 100 percent outdoor air and
providing cooling only and heating,

ACTION SUBMITTALS

Product Data: For each type of product. Include rated capacities, operating charactéristics, and
furnished specialties and accessories. )

Shop Drawings:
1. Include plans, elevations, sections, and attachment details.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field
connection.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Roof-curb mounting details, drawn to scale, on which the following
items are shown and coordinated with each other, using input from instellers of the items

involved;

1. Size and location of unit-mounted rails and anchor points and methods for anchoring
units to curb,

Startup service reports.
Sample Warranty: For special warranty.
CLOSEOQOUT SUBMITTALS

Operation and Maintenance Data: Y¥or units to include in emergency, operation, and
maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

DEDICATED OUTDOOR-AIR UNITS 15733 -1
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A.

1.7

A.

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

1. Filters: One set for each unit,

WARRANTY

Special Warranty: Manufacturer agrees o replace components of units that fail in materials or
workmanship within specified warranty period. :

1.  Waranty Period for Compressors: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A,

2.2

AO

mom T 0w

MANUFACTURERS

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

1. AAON.

2. Addison.

3, Desert Aire.

4.  Engineered Air.

5.  LCSystems,

6.  Munters Corporation, Dehumidification Division; Des Champs Products.
7. Thomas & Betts Corporation; Reznor HVAC Division.

CABINET

Construction: double wall.

Exterior Casing Material; Galvanized steel with paint finish.

Interior Casing Material: Galvanized or stainless steel.

Lifting and Handling Provisions: Factory-installed shipping skids and lifting lugs.
Base Rails: Galvanized-steel rails for mounting on roof curb or pad as indicated.

Access for Inspection, Cleaning, and Maintenance:  Comply with requitenients in
ASHRAE 62.1.

1. Service Doors: Hinged access doors with gaskets. Material and construction of doors
shall match material and construction of cabinet in which doors are installed.

Roof: Standing seam or membrane; sloped to drain water.

Floor: Reinforced, metal surface; reinforced to limit deflection when walked on by service
personnel. Insulation shali be below metal walking surface.

DEDICATED OQUTDOOR-AIR UNITS | 15733-2
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L Cabinet Insulation;

Type: R-13 Foam insulated.

Thickness: 1 inch (25 mm).

Insulation Adhesive: Comply with ASTM C 916, Type L

Mechanical Fasteners: Suitable for adhesive, mechanical, or welding attachment to
casing without damaging liner and without causing air leakage when applied as
recommended by manufacturer.

1 Condensate Drain Pans:

1.

2.

T

6.

Shape: Rectangular, with 1 percent slope in at least two planes to direct water toward

drain connection, '
Size: Large enough to collect condensate from cooling coils including coil piping
connections, coil headers, and return bends.

a. Length: Bxtend drain pan downstream from leaving face to comply with
ASHRAE 62.1.
b, Depth: A minimum of 2 inches (50 mm) deep.

Configuration: Single wall.
Material: Stainless-steel sheet.
Drain Connection!

8.  Located on one end of pan, at lowest point of pan.
b.  Terminated with threaded nipple.
¢, Minimum Connection Size: NPS 1 (DN 25).

Units with stacked coils shall have an intermediate drain pan to coilect condensate from
top coil.

K. Surfaces in Contact with Airstream: Comply with requirements in ASHRAE 62.1 for resistance
to moid and erosion.

L. Roof Curb: Full-perimeter curb of sheet metal, minimum 18 inches high, with wood nailer,
neoprene sealing strip, and welded Z-bar flashing.

2.3 SUPPLY FAN

A, Plenum Fan Type: Single width, non-overloading, with backward-inclined or airfoil blades.

v

Fan Whee! Material: Aluminum; attached directly to motor shaft.

Fan Wheel Drive and Arrangement: Direct drive, AMCA Arrangement 4.

Fan pane) and frame Material: Powder-coated steel, stainless steel, or aluminum,

Fan Enclosure: Easily removable enclosure around rotating parts.

Fan Balance: Precision balance fan below 0.08 inch/s (2.0 mm/s) at design speed with
filter in.

B. Motors:

1.

Comply with NEMA designation, temperaturd rating, service factor, and efficiency
requirements.

DEDICATED OUTDOOR-AIR UNITS 15733 -3
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2.5
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2, Enclosure: Totally enclosed.

3. Enclosure Materials: Castaluminum or Rolled steel.
4,  Efficiency: Premium efficient, '
5.  Service Factor: 1.15.

Mounting; Fan wheel, motor, and drives shall be mounted to fan casing with spring isolators,

COOLING COILS

Capacity Ratings: Comply with ASHRAE 33 and ARI 410 and coil bearing the ARI label.
Coil Casing Material: Manufacturer's standard material,

Tube Material: Copper.

Tube Header Material: Manufacturer's standard material.

Fin Material; Aluminum, |

Fin and Tube Joints: Mechanical bond.

Leak Test: Coils shall be leak tested with air underwater.

Refiigerant Coil Suction and Distributor Header Materials: Seamless copper tube with brazed
joints,

Coating: Phenolic epoxy corrosion-protection coating after assembly.

REFRIGERATION SYSTEM
Comply with requirements in ASHRAE 15, “Safety Standard for Refrigeration Systems.”
Refrigerant Charge: Factory charged with refrigerant and filled with oil,

Compressors: Scroll and digital scroll compressors with integral vibration isolators, internal
overcurrent and overtemperatute protection, internal pressure relief, and crankcase heater,

Refrigerant: R-410A.

1. Classified as Safety Group A1 according to ASHRAE 34,
2. Provide unit with operating charge of refrigerant.

Refrigeration System Specialties:

Expansion valve with replaceable thermostatic element.

Refrigerant dryer.

High-pressure switch.

Low-pressure switch,

Thermostat for coil freeze-up protection during Jow ambient temperature Operation or
loss of air.

bl ol ol S
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2.6

“~§. " Brass service valves installed in discharge and 'I'ii‘.iiiiﬂ"liﬁé"si::x;

Capacity Control:

1. Hot-gas bypass refrigerant control for capacity control with continuous dehumidification
on a single compressor.

Refrigerant condenser and reheat condenser coils:

§.  Capacity Ratings: Complying with ASHRAE 33 and AR1410 and coil bearing the ARI
label.

Tube Material: Copper.

Fin Material: Polymer E-coated Aluminum.

Fin.and Tube Joint: Mechanical bond.

Leak Test: Coils shall be leak tested with air underwater.

Coating: Phenolic epoxy corrosion-protection coating after assembly.

e s LN

Condenser Fan Assembly:

Fans: Direct-drive propeller type with statically and dynamically balanced fan blades.
2. Fan Motors:

ok

8,  Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements,

b, Motor Enclosure: Totally enclosed non-ventilating (TENV) or totally enclosed air
over (TEAO) enclosure.

¢.  Enclosure Materials: Cast aluminum or Rolled steel.

d.  Motor Bearings: Permanently lubricated bearings.

e.  Built-in overcurrent and thermal-overload protection.
f  Efficiency: Premium efficient.

3, Fan Safety Guards: Steel with corrosion-resistant coating.
Safety Controls:

I.  Compressor motor and condenser coil fan motor low ambient lockout.

- 2. Overcurrent protection for compressor motor.

ELECTRIC-RESISTANCE HEATING COIL
UL Compliance: Comply with requirements in UL 1995, "Heating and Cooling Equipment.”
Electric-Resistance Heating Elements:

Coiled Resistance Wire: 80 percent nickel and 20 percent chromium.

Tubular-Steel Sheath: Compacted magnesium oxide powder.

Fins: Spiral-wound, copper-plated, steel fins continuously brazed to sheath.

Heating Capacity: Low density 35 W per sq. in. (54 kW per sq. m), factory wired for
single-point wiring connection; with time delay for element staging and overcurrent- and
overheat-protection devices.

banlb ol S ot
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2.7

2.8
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Safety Controls:

a. Blower-motor interlock, air-pressure switch.
b, Quiet mercury contactors.

¢.  Time delay between steps.

d,  Integral, nonfused power disconnect switch.

Electric-Resistance Heating Elements:

ek

Open-Coil Resistance Wire: 80 percent nickel and 20 percent chromium.

Supports and Insulation: Floating ceramic bushings recessed into casing openings;
fastened to supporting brackets and mounted in galvanized-steel frame.

Heating Capacity: Low density 35 W per sq. in. (54 KW per sq. m), factory wired for
single-point wiring connection; with time delay for element staging and overcurrent- and
overheat-protection devices.

Safety Controls:

Blower-motor interlock, air-pressure switch,
Quiet mercury contactors.
Time delay between steps.
Integral, nonfused power disconnect switch.

o o

OUTDOOR-AIR INTAKE HOOD

Type: Manufacturer's standard hood or louver.

Materials: Match cabinet,

Bird Screen: Comply with requirements in ASHRAE 62.1.

Configuration: Designed to inhibit wind-driven rain and snow from entering unit.

FILTERS

Disposable Panel Filters:

S e

Comply with NFPA 90A.

Factory-fabricated, viscous-coated, flat-panel type.

Thickness: 2 inches (50 mm).

Minimum Arrestance: 80, according to ASHRAE 52.1.

Minimum Merv: 6, according to ASHRAE 52.2.

Media: Interlaced glass fibers sprayed with nonflammable adhesive and antimicrobial
agent,

Mounting Frames:

L.

2.

Panel filters arranged for flat or angular orientation, with access doors on both sides of
unit. Filters shall be removable from one side or from access plenum.
Extended surface filters arranged for flat orientation, removable from access plenum.

DEDICATED OUTDOOR-AIR UNITS 15733 -6
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T Galvanized o stainless stee] with gaskets and fasteners, suitable for bolting together into

built-up filter banks.

ELECTRICAL POWER CONNECTIONS

General Electrical Power Connection Reguirements: Factory_-insta!led and -wired éwitches,
motor controllers, transformers, and other necessary electrical devices shall provide a single-
point field power connection to unit.

Enclosure: NEMA 250, Type 3R, mounted in unit wifh hinged access door in unit cabinet
having a Jock and key or padlock and key,

Wirlng: Numbered and color-coded to match wiring diagram.

Wiring Location: Install factory wiring outside an enclosure in a raceway.,
Power Interface: Field power interface shall be to wire lugs.
Factory-Mounted, Overcurrent-Protection Service: For each motor.

Transformer: Factory mounted with primary and secondary fuses and sized with enough
capacity to operate electrical load plus spare capacity.

Controls: Controls contractor to provide controller to communicate with BAS.
Receptacle: Factory wire unit-mounted, ground fault interrupt (GFJ) duplex receptacle,

Control Relays: Auxiliary and adjustable time-delay relays.

CONTROLS

Control equipment and sequence of operation are specified in Division 15 Section "HVAC
Instrumentation and Controls."

Control Valves; Comply with requirements in Division 15 Section "HVAC Instrumentation and
Controls."

Control Wiring: Factory wire connection for controls' power supply.

-

Control Devices: Sensors, transmitters, relays, switches, detectors, operators, actuators, and
valves shall be manufacturer's standard items to accomplish indicated control functions,

Remote Unit-Mounted Status Panel:
1. Cooling/Off/Heating Controls: Control operational mode.
2. Damper Position: Indicate position of outdoor-air dampers in terms of percentage of

outdoor air.
3,  Status Lights:

a. Filter dirty.

DEDICATED OUTDOOR-AIR UNITS 15733 -7
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b.  Fan operating.
¢.  Cooling operating.
d Heating operating.
e General alarm,

Digital Numeric Display:

Qutdoor airflow.

Supply airflow.

QOutdoor dry-bulb temperature.
Outdoor dew point temperature.
Space temperature.

Supply temperature.

g Space relative humidity.

e o TP

F.  Control Dampers:

1.

@ w

No

8.
9.

10.
11,

12,

Damper Location; Factory installed inside unit for ease of blade axle and bushing
service. Arrange dampers located in & mixing box to achieve convergent airflow to
minimize stratification, '

Damper Leakage: Comply with requirements in AMCA 500-D. Leakage shall not
exceed 6,5 cfm per sq. ft. (33 L/s per sq. m) at a static-pressure differential of 4.0 inches
water column (1000 Pa) when a torque of 5 inch pounds per sq. ft. (30.1 Newton meters
per 5q. m) is applied to the damper jackshaft,

Damper Rating: Rated for close-off pressure equal to the fan shutoff pressure.

Damper Label: Bear the AMCA seal for both air leakage and performance.

Blade Configuration: Unless otherwise indicated, use parellel blade configuration for
two-position control and equipment isolation service and use modulating control when
mixing two airstreams. For other applications, use an opposed-blade configuration.
Damper Frame Material: Extruded aluminum galvanized steel or stainless steel.

Blade Type: Single-thickness metal reinforced with multiple V-grooves or hollow-
shaped airfoil,

_ Blade Material: galvanized steel or stainless steel.

Maximum Blade Width: 6 inches (150 mm).

Maximum Blade Length: 48 inches (1200 mm).

Blade Seals: Replaceable, continuous perimeter vinyl seals and jambs with stainjess-steel
compression-type seals.

Bearings: Thrust bearings for vertical blade axles.

G.  Damper Operators:

1.

o

Factory-installed electric operator for each damper assembly with one operator for each
damper assembly mounted to the damper frame.

Operator capable of shutoff against fan pressure and able to operate the damper with .

sufficient reserve power to achieve smooth modulating action and proper speed of
response at the velocity and pressure conditions to which the damper is subjected.
Maximum Operating Time: Open or close damper 90 degrees in 60 seconds.

Adjustable Stops; For both maximum and minimum positions.

Position Indicator and Graduated Scale: Factory instalied on each actuator with words
"OPEN" and "CLOSED," or similar identification, at travel limits.

Spring-return operator to fail-safe; either closed or open as required by application.

DEDICATED OUTDOOR-AIR UNITS | 15733-8
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torque.
8.  Position feedback Signal: For remote monitoring of damper position.
9. Coupling: V-bolt and V-shaped, toothed cradle,
1

-10.  Circuitry: Electronic overload or digital rotation-sensing circuitry.

Refrigeration System Controls:

1. Unit-mounted enthalpy controller sha!l lock out refrigerant system when outdoor-air
enthalpy is less than [28 Btu/lb (65 kl/kg)] <Insert value> of dry air or outdoor-air
temperature is less than 60 deg F (15 deg C) <Insert value>,

Electric-Resistance Heat Controls:

1. Wall-mounted, space-temperature sensor with temperature adjustment on remote-control
panel to control electric coil to maintain temperature.
2. Capacity Controls: Modulating SCR.

DDC Temperature Control: Standalone control module for link between unit controls and DDC
temperature-control system. Contro! module shall be compatible with control system specified
in Division 15 Section "HVAC Instrumentation and Controls." Links shall include the
following:

1. Start/stop interface relay, and relay to notify DDC temperature-control system alarm
condition. .
2. Hardware interface or additional sensors for the following:

Room temperature,

Discharge-air temperature.
Refrigeration system operating,

Furpace operating.

Constant and variable motor loads.
Variable-frequency-controller operation.
Cooling load.

Economizer cycles.

FRMe e o

BAS Interface;. Factory-installed hardware and software to enable the BAS to monitor, control,
and display unit status and alarms.

ACCESSORIES

Duplex Receptacle: Factory mounted in unit supply-fan section [and refrigeration section], with
20 amp 120 V GFI duplex receptacle and weatherproof cover.

PART 3 - EXECUTION

3.1

EXAMINATION

DEDICATED OUTDOOR-AIR UNITS 15733-9
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32

33

Examine substrates, areas,

o conditions, with Installer present, for compliance with.
requirements for installation tolerances and other conditions affecting performance of the Work,

Examine roughing-in for piping, ducts, and electrical systems to verify actual locations of
connections before equipment installation.

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

Comply with manufacturer's rigging and installation instructions for unloading units and
moving to final locations.

‘Bquipment Mounting: Install floor or on-grade mounted units on existing cast-in-place concrete

equipment bases.

1. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base, and anchor into structural conorete floor.

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

3. Install anchor bolts to elevations requited for proper attachment to supported equipment.

Install wall- and duct-mounted sensors furnished by manufactures for figld installation. Install
control wiring and make final connections to control devices and unit control panel.

Install separate devices furnished by manufacturer and not factory instatled.

Install new filters at completion of equipment installation and before testing, adjusting, and
balancing.

Install drain pipes from unit drain pans to sanitary drain.

1.  Drain Piping: Schedule 40 PVC pipe complying with ASTM D 1785, with solvent-
welded fittings. :

2. Pipe Size: Same size as condensate drain pan connection,

CONNECTIONS

Where installing piping adjacent to units, allow space for service and maintenance.

Duct Connections:

1. Comply with requirements in Division 15 Section "Metal Ducts."

2. Drawings indicate the general arrangement of ducts.

3. Connect ducts to units with flexible duct connectors. Comply with requirements for

flexible duct connectors in Division 15 Section "Duct Accessories.”

Electrical Connections: Comply with requirements for power wiring, switches, and motor
controls in Division 16 Sections.

DEDICATED OUTDOOR-AIR UNITS 15733 - 10
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T Tnstall eloctrical devices Tornishod by Unit manulacturer but not factory mounted.

34 STARTUP SERVICE
A.  Engagea factory-authorized service représentative to perform startup service.

{,  Complete installation and startup checks according to manufacturer's written instructions.

a.  High-limit heat exchanger.
b.  Alarms.

2. Inspect units for visible damage to refrigerant compressor, condenser and evaporator
coils, and fans.

3. Start refrigeration system when outdoor-sir temperature is within normal operating limits
and measure and record the following:

Cooling coil leaving-air, dry- and wet-bulb temperatures.
Cooling coil entering-air, dry~ and wet-bulb temperatures.
Condenser coil entering-air dry-bulb temperature.
Condenser coil leaving-air dry-bulb temperature.

.o o

4.  Simulate maximum cooling demand and inspect the following:

a. - Compressor refrigerant suction and hot-gas pressures.
b, Short-circuiting of air through outside coil or from outside coil to outdoor-air

intake,

Inspect casing insulation for integrity, moisture content, and adhesion.

Verify that clearances have been provided for servicing,

Verify that controls are connected and operable.

Verify that filters are installed.

Clean coils and inspect for construction debris.

10.  Verify bearing lubrication.

11. Clean fans and inspect fan-wheel rotation for movement in correct direction without
vibration and binding,.

12.  Start unit,

13, Operate unit for run-in period.

14, Calibrate controls.

15.  Adjust and inspect high-temperature limits.

16. Inspect outdoor-air dampers for proper stroke.

17.  Verify operational sequence of controls.

18. Measure and record the following airflows. Plot fan volumes on fan curve.

0 00 3 O

a.  Supply-air volume.
B.  Afier startup, change filters, verify bearing lubrication, and adjust belt tension.

C.  Remove and replace components that do not properly operate and repeat startup procedures as
specified above.

DEDICATED OUTDOOR-AIR UNITS 15733 - 11
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B, Prepare written report of the results of startup services.
3.5 ADJUSTING
A.  Adjust initial temperature and humidity set points.
B. Set field-adjustable switches and circuit-breaker frip ranges as indicated,
¢, Occupancy Adjustments: When requested within 12 months from date of Substantial
© Completion, provide on-site assistance in adjusting system to suit actual occupied conditions,
Provide up to six visits to Project during other-than-normal occupancy hours for this purpose.
36 DEMONSTRATION
A, Engapea factoxy—authorizcd service representative to train Owner's maintenance personnel to
adjust, operate, and maintain units,

END OF SECTION 15733
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~ PART | - GENERAL
1.} RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Saipplemcntary
_Conditions and Division 1 Specification Sections, apply fo this Section.

12 SUMMARY

A.  Section Includes:
1. PVC ducts and fittings.

B. Related Sections:
1.  Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and

balancing requirements for nonmetal ducts.
13 PERFORMANCE REQUIREMENTS

A.  Delegated Duct Design: Duct construction, including duct closure, reinforcements, and hangers
and supports, shall comply with SMACNA's "Fibrous Glass Duct Construction Stahdards" and
performance requirements and design criteria indicated.

1. Static-Pressure Classes:

a,  Exhaust Ducts (Negative Pressure): S-inch wg.

14 SUBMITTALS
A.  Product Data: For each type of the following products:
1. PVC duct materials.
B.  Shop Drawings:
1.  Fittings.
2. Equipment installation based on equipment being used on Project.
3. Hangers and supports, including methods for duct and building attachment and vibration

isolation.

C.  Field quality-control reports.

NONMETAL DUCTS ' 15816 - 1
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1.5 QUALITY ASSURANC
A. NFPA Compliance:

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
5. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

PART 2 - PRODUCTS

2.1 PVC DUCTS AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following: ‘

QGeneral Plastics, Inc,

GPK. Products, Inc.

Harrison Machine & Plastic Corporation

Harvel Plastics, Inc.

Kroy Industries, Inc.

Northern Pipe Product Inc.; an Otter Tail company.
Plastinetics Inc.

Spears Manufacturing Company.

90N G th B W

B. Ductand Fitfings:

1. Round Duct: Comply with cell Classification 12454-B in ASTM D 1784, with external
loading properties of ASTM D 24]2.
2. Round Fittings: Socket end molded of same material, pressure class, and joining method
as duct, ‘

C.  Joining Materials: PVC solvent cement complying with ASTM D 2564,

1. PVC solvent cement shall have a2 VOC content of 510 g/L or less when caloulated
according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive primer shal] have a VOC content of 550 g/L or less when calcnlated according
to 40 CFR 59, Subpart D (EPA Method 24).

3. Solvent cement and adhesive primer shall comply with the testing and product
requirements of the California Department of Health Services' "Standard Practice for the
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale
Environmental Chambers."

D.  Fabrication:

1.  Fabricate joints, seams, transitions, reinforcement, elbows, branch connections, and
access doors and panels according to SMACNA's "Thermoplastic Duct (PVC)
Construction Manual," Chapter 3, "Standards of Construction for PVC Duct Systems."

2.  Fabricate 90-degree rectangular mitered elbows to include turning vanes, 90-degree
round elbows with a minimurm of three segments for 12 inches (300 mm) and smaller and
a minimum of five segments for 14 inches (350 mm) and larger.

NONMETAL DUCTS ' 15816 -2
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B.

“Drains: PVC diain pookets with a mimimum of NPS T (DN 35y hreaded PVC Pipé ofinections,

HANGERS AND SUPPORTS

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials,

Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M.

PART 3 - EXECUTION

3.1

A.

32

3.3

DUCT INSTALLATION
Install ducts with fewest possible joints,

Unless otherwise indicated, install ducts vertically and horizontally, and paraliel and
perpendicular to building lines.

Protect duct interiors from the moisture, construction debris and dust, and other foreign
materials, :

Install PVC ducts and fittings to comply with SMACNA's "Thermoplastic Duet (PVC)
Construction Manual."

HANGER AND SUPPORT INSTALLATION

Install hangers and supports for PVC ducts and fittings to comply with SMACNA's
"Thermoplastic Duct (PVC) Construction Manual,” Chapter 3, "Standards of Construction for
PVC Duct Systems."

Install upper attachments to structures. Select and size upper attachments with pull-out, tension,
and shear capacities appropriate for supported loads and building materials where used.

FIELD QUALITY CONTROL

Perform tests and inspections.

i.cakage Tests:

1.  Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report
for each test. '

9.  Disassemble, reassemble, and seal segments of systems to accommodate leakage testing
and for compliance with test requirements.

Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants ar¢ present.

NONMETAL DUCTS 15816 - 3
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D. Duct systerh will be considered defective if it doesﬂgotpasstes;ts andmspectlons .

" E.  Prepare test and inspection reports,

3.4 DUCT CLEANING

A.  Clean new duct system(s) before testing, adjusting, and balancing.

3.5 START UP

A, Air Balance: Comply with requirements in Division 15 Section "Testing, Adjusting, and
Balancing."

3.6 DUCT SCHEDULE
A.  Outdoor Ducts and Fittings:

1. PVC Round Ducts and Fittings:

END OF SECTION 15816
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SECTION 15820 - DUCT ACCESSORIES
PART 1 - GENERAL

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

A.  Section Includes:
1. Control dampers.

2.  Flange connectors,
3, Duct-mounted access doors,
4 Duct accessory hardware.

13 SUBMITTALS
‘A, Product Data: For each type of product indicated.

1. For duct silencers, include pressure drop and dynamic insertion loss data. Include
breakout nojse calculations for high transmission loss casings.

B. Shop Drawings: For duct accessories, Include plans, elevations, sections, details and
attachments to other work,

1.  Detail duct accessories fabrication and installation in ducts and other construction.
Include dimensions, weights, loads, and required clearances; and method of field
assembly into duct systems and other construction. Include the following:

a.  Special fittings.
b.  Control damper installations.
¢.  Wiring Diagrams: For power, signal, and control wiring.

C. Operation and Maintenance Data For air duct accessories to include in operation and
maintenance manuals.

1.4 QUALITY ASSURANCE

A.  Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems,” and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

DUCT ACCESSORIES 15820 - 1
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PART 2. PRODUCTS

2.1 MATERIALS

A.  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections. :

B.  Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1.  Galyanized Coating Designation: G90 (Z275).
2,  Exposed-Surface Finish: Mill phosphatized.

C. Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, Temper H14;
with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts,
2.2 CONTROL DAMPERS

A,  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. American Warming and Ventilating; a division of Mestek, Inc.
2. Cesco Products; & division of Mestek, Inc.

3.  Duro Dyne Inc.

4,  Greenheck Fan Corporation.

5. McGill AirFlow LLC.

6. METALAIRE, Inc.

7.  Metal Form Manufacturing, Inc.

8.  Nailor Industries Inc.

9.  Ruskin Company.

B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal
for both air performance and air leakage.

C.  Frames:

1.  Hat, U or Angle shaped.
2. Galvanized-steel channels, 0.064 inch (1.62 mm) thick.
3,  Mitered and welded corners.

D. Blades:

Multiple blade with maximum blade width of 8 inches (200 mm).
Parallel- and opposed-blade design.

Galvanized steel.

0.064 inch {1.62 mm) thick.

Blade Edging: Closed-cell neoprene edging.

YR N
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R Bl Axies 172 inohe (TT-mm-y diameter; gavanized steel} blade-linkage Hardware of zinc-
plated steel and brass; ends sealed against blade bearings.

1, Operating Temperature Range: From minus 40 to plus 200 deg F (minus 40 to plus 93
deg C).

F.  Bearings:

1.  Oil-impregnated bronze.
2. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall have axles full

length of damper blades and bearings at both ends of operating shaft.
3,  Thrust bearings at each end of every biade.

2.3 FLANGE CONNECTORS

A.  Manufacturers: Subject to complisnce with requirements, provide products by one of the
following:

1.  Ductmate Industries, Inc.
2. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B.  Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors,
gaskets, and components. :

C. Material: Galvanized steel.

D.  Gageand Shape: Match connecting ductwork.

24 DUCT-MOUNTED ACCESS DOORS

A, Manufacturers; Subject to compliance with requirements, provide products by one of the
following:

American Warming and Ventilating; a division of Mestek, Inc.
Cesco Products; a division of Mestek, Inc.

Ductmate Industries, Inc.

Greenheck Fan Corporation,

Nailor Industries Inc.

Ward Industries, Inc.; a division of Hart & Cooley, Inc.

G D

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access Doors and
Panels," and 7-3, "Access Doors - Round Duet."

1. Door:
a. Double wall, rectangular.
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct

pressure class.
¢.  Vision panel.

DUCT ACCESSORIES 15820-3
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4" Hinges and Latches: 1-by-l-inch (25-by-25-mm) butt or piano hinge and cam
latches.
e.  Fabricate doors airtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:

a.  Access Doors Less Than 12 Inches (300 mm) Square: No hinges and two sash
locks,

C.  Pressure Relief Access Door:

Door and Frame Material: Galvanized sheet steel.

2. Door: Double wall with insulation fill with meta) thickness applicable for duct pressure
class.

Operation: Open outward for positive-pressure ducts and inward for negative-pressure
ducts, ‘

Doors close when pressures are within set-point range.

Hinge: Continuous piano,

Latches: Cam.

Seal: Neoprene or foam rubber,

Insulation Fill; 1-inch- (25-mm-) thick, fibrous-glass or polystyrene-foam board.

——h
.
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2.5 - FLEXIBLE CONNECTORS

A.  Manufacturers; Subject to compliance with requirements, provide products by one of the

following:

1.  Ductmate Industries, Inc.

2. Duro Dyne Inc.

3.  Ventfabrics, Inc.

4,  Ward Industries, Inc.;.a division of Hart & Cooley, Inc.

B.  Materials: Flame-retardant or noncombustible fabrics.
C. Coatings and Adhesives: Comply with UL 181, Class 1.

D. Metal-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches (146 mm) wide
attached to 2 strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet
steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Provide metal compatible with
connected ducts.

E.  Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof,
synthetic rubber resistant to UV rays and ozone. ‘

1. Minimum Weight: 24 oz./sq. yd. (810 g/sq. m). '

2. Tensile Strength: 530 Ibffinch (93 N/mm) in the warp and 440 1bffinch (77 N/mm) in the
filling.

3,  Service Temperature: Minus 50 to plus 250 deg F (Minus 45 to plus 121 deg C).

DUCT ACCESSORIES ‘ 15820 -4
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26  DUCTACCESSORY HARDWARE

A, Instrument Test Holes; Cast iron or cast aluminum to suit duct material, including screw cap
and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to
suit duct-insulation thickness. :

B.  Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease,

PART 3 - EXECUTION

31 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" for metal ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and
afuminum accessories in aluminum duets.

Set dampers to fully open position before testing, adjusting, and balancing,
D. Install test holes at fan inlets and outlets and elsewhere as indicated.

Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining
accessories and equipment at the following locations:

1.  Downstream from control dampers, and equipment.
2,  Elsewhere as indicated.

F.  Install access doors with swing against duct static pressure.

G.  Access Door Sizes:
1. One-Handor Inspection Access: 8 by 5 inches (200 by 125 mm).
2. Two-Hand Access: 12 by 6 inches (300 by 150 mmy).
3.  Head and Hand Access: 18 by 10 inches (460 by 250 mm),

H. Install flexible connectors to connect ducts to equipment.

1 Install duct test holes where required for tesfing and balancing purposes.

3.2 FIELD QUALITY CONTROL
A.  Tests and Inspections:
1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be
performed.

DUCT ACCESSORIES 15820~ 5
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3,  Operate fire, smoke, and combination fire and smoke dampers 10 verify full range of
movement and verify that proper heat-response device is installed.
-4, Inspect turning vanes for proper and secure installation,
5. Operate remote damper operators to vetify full range of movement of operator and

damper. -

END OF SECTION 15820
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SECTION 15838 - POWER VENTILATORS
PART | - GENERAL

1.1 =~ RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

1. Utility set fans.

13 PERFORMANCE REQUIREMENTS
A, Project Altitude: Base fan-performance ratings on 8001k

B.  Operating Limits: Classify according to AMCA 99,

1.4 SUBMITTALS

A, Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, and furnished specialties and accessories. Also include the following:

Certified fan performance curves with system operating conditions indicated.
Cettified fan sound-power ratings.

Motor ratings and electrical characteristics, plus motor and electrical accessories.
Material thickness and finishes, including color charts.

Dampers, including housings, linkages, and operators.

Roof curbs.

Fan speed controllers.

oVt N

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other work,

1.  Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. ‘Wiring Diagrams: For power, signal, and control wiring.

C.  Field quality-control reports.

D. Operation and Maintepance Data: For power ventilators to include in emergency, operation,
and maintenance manuals.

POWER VENTILATORS 15838 -1
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15 QUALITY ASSURANCE

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

B, AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the
AMCA-Certified Ratings Seal.

C. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use for
restaurant kitchen exhaust shall also comply with UL 762,

1.6 COORDINATION
A.  Coordinate size and location of structural-steel support members.
B. Coordinate sizes and locations of concrete bases with actual equipment provided.

C Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with
actual equipment provided.

1.7 EXTRA MATERIALS

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

1. Belts: One extra set(s) for each belt-driven unit.
PART 2 - PRODUCTS

2.1 UTILITY SET FANS

A. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable produet by one of the following:

Aerovent; a division of Twin City Fan Companies, Ltd.
American Coolair Corporation.

Ammerman; Millennium Equipment.

Breidert Air Products.

Carnes Company.

Delhi Industries Inc.

Hartzell Fan Incorporated.

JencoFan.

Loren Cook Company.

Madison Manufacturing.

New York Blower Company (The),

PennBarry.

Quietaire Inc.

Trane; a business of American Standard Companies,

W0 oLk W
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welded to scroll sheets.
1. Housing Dis'chargc Arrangement: Adjustable to eight standard positions.

Fan Wheels: Single-width, single inlet; welded to cast-iron or cast-steel hub and spun-steel
inlet cone, with hub keyed to shaft.

1. Blade Materials: coated Steel or Aluminum.
2. Blade Type: Backward inclined.

Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.

Shaft Bearings: Prelubricated and sealed, self-aligning, pillow-block-type ball bearings with
ABMA 9, Lsg of 200,000 hours. :

1. Extend grease fitting to accessible location outside of unit.

Belt Drives:

1. Factory mounted, with final alignment and belt adjustment made after installation

2. Service Factor Based on Fan Motor Size: 1.5,

3 Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use
with larger motors. Select pulley so pitch adjustment is at the middle of adjustment range
at fan design conditions.

4. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives,

S Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet.

Accessories:

1.  Inlet and OQutlet: Match Existing. :

2. Companion Flanges: Rolled flanges for duct connections of same material as housing.

3. Access Door: Gasketed door in scroll with latch-type handles.

4. Scroll Dampers: Single-blade damper installed at fan scroll top with adjustable linkage.
5. Drain Connections: NPS 3/4 (DN 20) threaded coupling drain connection installed at

lowest point of housing.
Weather Hoods: Weather resistant with stamped vents over motor and drive
compartment,
7.  Vibration Isolators:
a.  Type: Spring isolators,
8.  Spark Arrestance Class: [A][B][C].

&

MOTORS

Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors.

1.  Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

POWER VENTILATORS 15838 -3
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2.3
A,

B.
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2. Controllers, Electrical Devices, and ‘Wiring: Comply with requirements for electrical
devices and connections specified in Division 16 Sections.

Enclosure Type: Totally enclosed, fan cooled.

SOURCE QUALITY CONTROL

Certify sound-power Jevel ratings according to AMCA 301, "Methods for Calculating Fan
Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300,
"Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified
Ratings Seal.

Certify fan performance ratings, including flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of
Testing Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified
Ratings Seal.

PART 3 - EXECUTION

31

D.

E.

=

3.2

A

INSTALLATION
Install power ventilators level and plumb.
Support units using spring isolators.

Install floor-mounted units on concrete bases. Concrete, reinforcement, and formwork
requirements are specified in Division 3 Section "Cast-in-Place Concrete."

Install floor-mounted units on concrete bases designed to withstand, without damage to
equipment, the seismic force required by code. Concrete, reinforcement, and formwork
requirements are specified in Division 3 Section "Cast-in-Place Concrete."

Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See Division 7 Section
"Roof Accessories" for installation of roof curbs.

Ceiling Units: Suspend units from structure; use steel wire or metal straps.

Install units with clearances for service and maintenance.

Label units according to requirements specified in Division 15 Section "Identification for
HVAC Piping and Equipment,”

CONNECTIONS

Duct installation and connection requirements are specified in other Division 15 Sections.
Drawings indicate general arrangement of ducts and duct accessories. Make final duct

connections with flexible connectors. Flexible connectors are specified in Division 15 Section
"Duct Accessories.”

POWER VENTILATORS 15838 -4
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"B, Instal ducts adjacent to power ventilators to allow service and maintenance.

C.  Ground equipment according to Division 16 Section *Grounding and Bonding."

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

33 FIELD QUALITY CONTROL

A, Perform tests and inspections,

1.

Manufacturer's Field Service: Engage a factory-authorized service representative to |
gag Iy

inspect components, assemblies, and equipment installations, including connections, and
to assist in testing. .

B.  Testsand Inspections:

Rl

Rl

9.

10.
i1,

Verify that shipping, blocking, and bracing are removed. .

Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches,

Verify that cleaning and adjusting are complete.

Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and
adjust belts, and install belt guards.

Adjust belt tension.

Adjust damper linkages for proper damper operation.

Verify lubrication for bearings and other moving parts.

Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems ate in fully open position.

Disable autornatic temperature-control operators, energize motor and adjust fan to
indicated rpm, and measure and record motor voltage and amperage.

Shut unit down and reconnect automatic temperature-control operators.

Remove and replace malfunctioning units and retest as specified above.

C.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment. _

D.  Prepare test and inspection reports.

34 ADJUSTING

A.  Adjust damper linkages for proper damper operation,

B.  Adjust belt tension.

C. Comply with requirements in Division 15 Section "Testing, Adjusting, and Balancing” for
testing, adjusting, and balancing procedures.

D.  Replace fan and motor pulleys as required to achieve design airflow.

POWER VENTILATORS 15838-5
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SECTION 15900 - HVAC ENSTRUMENTATION AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  This Section includes control equipment for HVAC systems and components, including control
components for terminal heating and cooling units not supplied with factory-wired controls.

1.3 DEFINITIONS

= m g 0w »

DDC: Direct digital control,

1/O: Input/output.

MS/TP: Master slave/token passing.

PC: Personal computer.

PID: Propoitional plus integral plus derivative.

RTD: Resistance temperature detector.

1.4 SYSTEM PERFORMANCE

A.  Comply with the following performance requirements:

1,

2.

Graphic Display: Display graphic with minimum 20 dynamic points with current data
within 10 seconds.

Graphic Refresh: Update graphic with minimum 20 dynamic points with current data
within 8 seconds,

Object Command: Reaction time of less than two seconds between operator command of
a binary object and device reaction.

Object Scan: Transmit change of state and change of analog values to control units or
workstation within six seconds. '

Alarm Response Time: Annunciate alarm at workstation within 45 seconds. Multiple
workstations must receive alarms within five seconds of each other.

Program Execution Frequency: Run capability of applications as often as five seconds,
but selected consistent with mechanical process under control,

Performance: Programmable controllers shall execute DDC PID control loops, and scan
and update process values and outputs at Jeast once per second.

HVAC INSTRUMENTATION AND CONTROLS 15900 -
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8.  Reporting Accuracy and Stabﬁity of Comro!ileport ;v;aiues and“mamtammeasured N

variables within tolerances as follows:

Space Temperature: Plus or minus 1 deg F (0.5 deg C).

Outside Air Temperature: Plus or minus 2 deg F (1,0 deg C).

Dew Point Temperature: Plus or minus 3 deg F (1.5 deg C).
Relative Humidity: Plus or minus 5 percent, :
Airflow (Pressurized Spaces): Plus or minus 3 percent of full scale.
Airflow (Measuring Stations): Plus or minus 5 percent of full scale.
Air Pressure (Space): Plus or minus 0.01-inch wg (2.5 Pa).
Electrical: Plus or minus 5 percent of reading.

TG e e T

1.5  SUBMITTALS

A.  Product Data: Include manufacturer's technical literature for each control device. Indicate
"dimensions, capacities, performance characteristics, electrical characteristics, finishes for
materials, and installation and startup instructions for each type of produet indicated.

1.  DDC Systen Hardware: Bill of materials of equipment indicating quantity,
manufacturer, and model number. Include technical data for operator workstation
equipment, interface equipment, control units, transducersfransmitters, sensors,
actuators, valves, relays/switches, control panels, and operator interface equipment,

2. Control System Software: Include technical data for operating system software, operator
interface, color graphics, and other third-party applications.

3. Confrolled Systems: Instrumentation list with element name, type of device,
manufacturer, mode! number, and product data, Include written description of sequence
of operation including schematic diagram. .

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

connection.
1. Bill of materials of equipment indicating quantity, manufacturer, and model number,
2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control

devices.

Wiring Diagrams: Power, signal, and confrol wiring.

Details of control panel faces, including controls, instruments, and labeling.
Written description of sequence of operation,

Schedule of dampers including size, leakage, and flow characteristics.
Schedule of valves including flow characteristics.

DDC System Hardware:

e o

a.  Wiring diagrams for control units with termination numbers.

b.  Schematic diagrams and floor plans for field sensors and control hardware,

¢ Schematic diagrams for control, communication, and power wiring, showing trunk
data conductors and wiring between operator workstation and control unit
locations.

9,  Control System Software: List of color graphics indicating monitored systems, data
(connected and calculated) point addresses, output schedule, and operator notations.

HVAC INSTRUMENTATION AND CONTROLS 15900-2
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a.  Schematic diagrams of each controlled system with control points labeled and
control elements graphically shown, with wiring,

b.  Scaled drawings showing mounting, routing, and wiring of elements including
bases and special construction.

¢ Written description of sequence of operation including schematic diagram,

d.  Points list,

Data Communications Protocol Cestificates:  Certify that each proposed DDC system
component complies with ASHRAE 135,

Software and Firmware Operational Documentation: Include the following;

1. Software operating and upgrade manuals.

2. Program Software Backup: On a magnetic media or compact disc, complete with data
files.

3.  Device address list.

4. Printout of software application and graphic screens.

5 Software license required by and installed for DDC workstations and control systems.

Software Upgrade Kit: For Owner to use in modifying software to suit future systems revisions
or monitoring and control revisions.

Qualification Data: For Installer and manufacturer.
Field quality-control test reports.

Operation and Maintenance Data: For HVAC instrumentation and contro! system to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division |
Section "Operation and Maintenance Data," include the following:

1. Maintenance instructions and lists of spare parts for each type of control device and
compressed-air station.

2. Interconnection witing diagrams with identified and numbered system components and
devices.

3. Keyboard illustrations and step-by-step procedures indexed for each operator function.

4.  Inspection pericd, cleaning methods, cleaning materials recommended, and calibration
tolerances.
5. Calibration records and list of set points.

QUALITY ASSURANCE

Installer Qualifications: Automatic control system manufacturer's authorized representative
who is trained and approved for installation of system components required for this Project,

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.

HVAC INSTRUMENTATION AND CONTROLS 15900 -3
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C - Comply wn_th ASHRXE 133 forDDC system components

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Factory-Mounted Components: Where control devices specified in this Section are indicated to
be factory mounted on equipment, arrange for shipping of control devices to equipment
manufacturer. :

B.  System Software: Update to latest version of software at Project completion.

1.8 COORDINATION

A.  Coordinate location of thermostats, humidistats, and other exposed contro) sensors with plans
and room details before installation.

B.  Coordinate equipment with the existing "Fire Alarm" to achieve compatibility with equipment
that interfaces with that system.

C.  Coordinate all equipment with the existing decontamination system. Engage an authorized
representative to retrieve the existing data (files or hardcopy) from the existing control system.
The existing decontamination equipment shall function as originally intended and be accepted
after all of the manufacturer’s requirements have been achieved. '

D.  Coordinate supply of conditioned electrical branch circuits for control units and operator
workstation.

1.9 EXTRA MATERIALS

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

1.  Replacement Materials: One replacement diaphragm or relay mechanism for each unique
valve motor, controller, thermostat, and positioning relay,
2.  Maintenance Materials: One thermostat adjusting key(s).

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

HVAC INSTRUMENTATION AND CONTROLS 159006 - 4
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2.2 CONTROL SYSTEM
A,  Manufacturers;

Alerton Inc,

American Auto-Matrix,

Andover Controls Corporation.

Automated Logic Corporation.
Honeywell/Tridium.

Invensys Building Systems,

Johnson Controls, Inc.; Controls Group.
McQuay International.

Siemens Building Technologies, Inc,

10.  Staefa Control System Inc.; Siemens Building Technologies, Inc.
11.  TCS/Basys Controls,

12, Tour & Andersson Coritrol, Inc.

13, Trane; Worldwide Applied Systems Group

V0N AW

B.  Control system shall consist of sensors, indicators, actuators, final control elements, interface
equipment, other apparatus, and accessories to control mechanical systems,

C. Control system shall consist of sensors, indicators, actuators, final control elements, interface
equipment, other apparatus, accessories, and software connected to distributed controllers
operating in multiuser, multitasking environment on token-passing network and programmed to
control mechanical systems. An operator workstation permits interface with the network via
dynamic color graphics with each mechanical system, building floor plan, and control device
depicted by point-and-click graphics.

2.3 DDC EQUIPMENT
A.  Operator Workstation: Utilize and existing PC-based microcomputer(s):

1. Operating System: Utilize existing operating system with high-speed Internet access.
& ASHRAE 135 Compliance: Workstation shall use ASHRAE 135 protocol and
communicate using 1SO 8802-3 (Ethernet) datalink/physical layer protocol,

2,  Application Software:

1/O capability from operator station and internet remote access,

System security for each operator via software password and access levels,
Automatic system diagnostics; monitor system and report failures.
Database creation and support.

Automatic and manua! database save and restore.

Dynamic color graphic displays with up to 10 screen displays at once.
Custom graphics generation and graphics library of HVAC equipment and
symbols, .

Alarm processing, messages, and reactions.

Trend logs retrievable in spreadsheets and database programs.

Alarm and event processing,

Object and property status and control.

Automatic restart of field equipment on restoration of power,

TETME @M o o
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1) Current values of all objects,
2)  Current alarm summary.

3)  Disabled objects.

4)  Alarm lockout objects.

5)  Logs.

Custom report development.

Utility and weather reports.

Workstation application editors for controllers and schedules.
Maintenance management.

3. Custom Application Sofiware:

a,
b.
C.

d.
e.
f.

English language orlented,
Full-screen character editor/programming environment.
Allow development of independently executing program modules with

. debugging/simulation capability.

Support conditional statements.
Support floating-point arithmetic with mathematic functions.
Contains predefined time variables.

B.  Control Units: Modular, comprising processor board with programmable, nonvolatile, random-
access memory; local operator access and display panel; integral interface equipment; and
backup power source.

I, Units monitor or control each /O point; process information; execute commands from
other control units, devices, and operator stations; and download from or upload to
operator workstation or diagnostic terminal unit. ‘

2. Stand-alone mode control functions operate regardless of network status. Functions

include the following:

a. Global communications.

b.  Discrete/digital, analog, and pulse Q.

¢.  Monitoring, controlling, or addressing data points,

d.  Software applications, scheduting, and alarm processing.

¢.  Testing and developing control algorithms without disrupting field hardware and

controlled environment,

3. Standard Application Programs:

a.

Electric Control Programs: Demand limiting, duty cycling, automatic time
scheduling, start/stop time optimization, night setback/setup, on-off contro] with
differential sequencing, staggered start, antishort cycling, PID control, DDC with
fine tuning, and trend logging.

HVAC Control Programs: Optimal run time, supply-air reset, and enthalpy
switchover,

Programming Application Features: Include trend point; alarm processing and
messaging; weekly, monthly, and annual scheduling; energy calculations; run-time
totalization; and security access.

HVAC INSTRUMENTATION AND CONTROLS 15900 - 6
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d lmemet based emote comlmihlcatlons
e.  Mainfenance management.
f. Units of Measure: Inch-pound and SI (metric).

Local operator interface provides for download from or upload to operator workstation or

diagnostic terminal unit,
ASHRAE 135 Compliance: * Control units shall use ASHRAE 135 protocol and
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.

C. VO Interface: Hardwired inputs and ocutputs may tie into system through controllers. Protect
points so that shorting will cause no damage to controllers.

1.
2.
3

6.
7.

Binary Inputs: Allow monitoring of on-off signals without external power.

Pulse Accumulation Inputs: Accept up to 10 pulses per second.

Analog Inputs: Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA),
or resistance signals,

Binary Qutputs: Provide on-off or pulsed low-voltage signal, selectable for normally
open or normally closed operation with three-position (on-off-auto) override switches and
status lights,

Analog Outputs: Provide modulating signal, either low voltage (0- to 10-V d¢) or current
(4 to 20 mA) with status lights, two-position (auto-manual) switch, and manually
adjustable potentiometer.

Tri-State Outputs: Provide two coordinated binary outputs for control of three-point,
floating-type electronic actuators.

Universal 1/Os: Provide software selectable binary or analog outputs.

D.  Power Supplies: Transformers with Class 2 current-limiting type or overcurrent protection;
limit connected loads to 80 percent of rated capacity. DC power supply shall match output
current and voltage requirements and be full-wave rectifier type with the following:

1.
2.

3.

E. Power Line Filtering: Internal or external transient voltage and surge suppression for

Qutput ripple of 5.0 mV maximum peak to peak.

Combined 1 percent line and load regulation with 100-mic.sec. response time for 50
percent load changes.

Built-in overvoltage and overcurrent protection and be able to withstand 150 percent
overload for at least 3 seconds without failure,

workstations or controllers with the following:

P W=

Minimum dielectric strength of 1060 V.,

Maximum response time of 10 nanoseconds.

Minimum transverse-mode noise attenuation of 65 dB,

Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz,

2.4 UNITARY CONTROLLERS

- A. Unitized, capable of stand-alone operation with sufficient memory to support its operating
system, database, and programming requirements, and with sufficient /O capacity for the
application,

HVAC INSTRUMENTATION AND CONTROLS 15900~ 7
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Confi guratlon Loca] keypad and dlsplay, dlagnostlc LBDs for power commumcatlon e

and processor; wiring termination to terminal strip or card connected with ribbon cable;
memory with bios; and 72-hour battery backup.

Operating System: Manage /O communication to allow distributed controllers to share
real and virtual object information and allow central monitoring and alarms. Perform
scheduling with real-time clock. Perform automatic system diagnostics; monitor system
and report failures.

ASHRAE 135 Compliance: Communicate using read (execute and mmate) and write
{execute and initiate) property services defined in ASHRAE 135, Reside on network
using MS/TP datalink/physical layer protocol and have service communication port for
conmection to diagnostic terminal unit,

Enclosure: Dustproof rated for operation at 32 to 120 deg F (0 to 50 deg C).

Enclosure; Waterproof rated for operation at 40 to 150 deg F (5 to 65 deg C).

2.5 ELECTRONIC SENSORS

A, Description: Vibration and corrosion resistant; for wall, immersion, or duct mounting as
required.

B.  Thermistor Temperature Sensors and Transmitters:

1.

Ea ol

5.

Manufacturers;

BEC Controis Corporation.
Ebtron, Ing.

Heat-Timer Corporation.
LT.M., Instruments Inc,
MAMAC Systems, Inc.
RDF Corporation.

e e o

Accuracy: Plus or minus 0.5 deg F (0.3 deg C) at calibration point.
Wire: Twisted, shielded-pair cable.
Room Sensor Cover Construction: Manufacturer's standard locking covers,

a.  Set-Point Adjustment: Exposed.
b.  Set-Point Indication: Exposed.
¢.  Orientation: Vertical or Horizontal,

Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight,

C,  RTDs and Transmitters:

1.

Ll

Manufacturers:

a.  BEC Controls Corporation,
b.  MAMAC Systems, Inc.
c. RIDF Corporation,

Accuracy: Plus or minus 0.2 percent at calibration point.
Wire: Twisted, shielded-pair cable.
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4. "Room Sensor Cover Construction: Manufacturer's standard locking covers, ™"

a,  Set-Point Adjustment: Exposed.
b.  Set-Point Indication: Exposed.
c.  Orientation; Vertical or Horizontal.

5. . Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.
D.  Humidity Sensors: Bulk polymer sensor element.
1. Manufacturers:

BEC Controls Corporation.
General Eastern Instruments.
MAMAC Systems, Inc.
ROTRONIC Instrument Corp.
TCS/Basys Controls.

Vaisala,

™0 e o

Accuracy: 2 percent full range with linear output,
Room Sensor Range: 20 to 80 percent relative humidity,
Room Sensor Cover Construction: Manufacturer's standard locking covers.

Eal

a.  Set-Point Adjustment: Exposed.
b.  Set-Point Indication: Exposed.
¢, Orientation: Vertical or Horizontal.

5. Outside-Air Sensor: 20 to 80 percent relative humidity range with mounting enclosure,
suitable for operation at outdoor temperatures of minus 22 to plus 185 deg F.
6.  Sensors: With element guard and mounting plate, range of (O to 100 percent relative
humidity.
E.  Pressure Transmitters/Transducers:

1. Manufacturers:

a.  BEC Controls Corporation.

b.  General Eastern Instruments.

¢.  MAMAC Systems, Inc, .
d.  ROTRONIC Instrument Corp.
e.  TCS/Basys Controls,

f.  Vaisala.

2,  Static-Pressure Transmitter: Nondirectional sensor with suitable range for expected
input, and temperature compensated.

8.  Accuracy: 2 percent of full scale with repeatability of 0.5 percent.

b.  Output: 41020 mA,
¢.  Building Static-Pressure Range: 0- to 0.25-inch wg (0 to 62 Pa).

HVAC INSTRUMENTATION AND CONTROLS 15900.9
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3. leferentialuPressure Switch (;er- of Water) Snap actmg, wnth pllot duty ratmg and wnth

suitable scale range and differential.
4,  Pressure Transmitters: Direct acting for gas, liquid, or steam service; range suitable for
system; linear output 4 to 20 mA.

Room Sensor Cover Construction: Manufacturer's standard locking covers.

1. Set-Point Adjustment: Exposed.
2. Set-Point Indication; Concealed,
3. QOrientation: Vertical or Horizontal,

STATUS SENSORS

Status Inputs for Fans: Differential-pressure switch with pilot-duty rating and with adjustable
range of 0- to 5-inch wg (0 to 1240 Pa).

Status Inputs for Electric Motors: Comply with ISA 50.00.01, current-sensing fixed- or split-
core transformers with self-powered transmitter, adjustable and sultable for 175 percent of rated
motor current.

Voltage Transmitter (100- to 600-V ac): Comply with 1SA 50.00.01, single-loop, selfupowemd
transmiter, adjustable, with suitable range and 1 percent full-scale accuracy.

Power Monitor: 3-phase type with disconnect/shorting switch assembly, listed voltage and
current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with
maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor,

Current Switches: Self-powered, solid-state with adjustable trip cumrent, selected to match
cutrent and system output requirements.

Electronic Valve/Damper Position Indicator: Visual scale indicating percent of travel and 2- to
10V de, feedback signal,

FLOW MEASURING STATIONS

Duct Airflow Station: Combination of air straightener and multiport, self-averaging pitot tube
station,

1. Available Manufacturers:

a.  Air Monitor Corporation,
b, Wetmaster Co., Lid.

Casing: Galvanized-steel frame,

Flow Straightener: Aluminum honeycomb, 3/4-inch (20-mm) parallel cell 3 inches (75
mm} deep.

4.  Sensing Manifold: Copper manifold with bullet-nosed static pressure sensors positioned
on equal area basis.

w N
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HERMOSTATS
A.  Manufacturers:

Erie Controls. .
Danfoss Inc.; Air-Conditioning and Refrigeration Div.
Heat-Timer Corporation. '

Sauter Controls Corporation.

tekmar Control Systems, Inc,

Theben AG - Lumilite Control Technology, Inc.

s

B.  Electric, solid-state, microcomputer-based room thermostat with remote sensor.

Automatic switching from heating to cooling.

Preferential rate control to minimize overshoot and deviation from set point.

Set up for four separate temperatures per day. .

Instant override of set point for continuous or timed period from 1 hour to 31 days,
Short-cycle protection.

Programming based on every day of week.

Selection features include degree F or degree C display, 12- or 24-hour clock, keyboard
disable, remote sensor, and fan on-auto. .

Battery replacement without program loss.

Thermostat display features include the following:

Nens D

© o

Time of day.
- Actual room temperature.
Programmed temperature.
Programmed time.
Duration of timed override.
Day of week.
System mode indications include "heating," "off," "fan auto," and "fan on.”

@Mme Qe oR

C. LoW-Vo!tage, On-Off Thermostats: NEMA DC 3, 24-V, bimetal-operated, mercury-switch
type, with adjustable or fixed anticipation heater, concealed set-point adjustment, 55 to 85 deg ¥
(13 to 30 deg C) set-point range, and 2 deg F (1 deg C) maximum differential.

D. Line-Voltage, On-Off Thermostats: Bimetal-actuated, open contact or bellows-actuated,
enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for electrical
rating; with concealed set-point adjustment, 55 to 85 deg F (13 10 30 deg C) set-point range, and
2 deg F (1 deg C) maximum differential.

1. Electric Heating Thermostats: Equip with off position on dial wired to break ungrounded
conductors,
2. Selector Switch: Integral, manual on-off-auto.

E.  Remote-Bulb Thermostats: On-off or modulating type, liquid filled to compensate for changes
in ambient temperature; with copper capillary and bulb, unless otherwise indicated.

1. Bulbs in water lines with separate wells of same material as bulb.
2. Bulbs in air ducts with flanges and shields.
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Avcragmg E}ements Copper tubmg W1th elther smgle- or muttlple-umt elements “

extended to cover full width of duct or unit; adequately supported.

Scale settings and differential settings are clearly visible and adjustable from front of
instrument,

On-Off Thermostat: With precision snap switches and with electrical ratings required by
application.

Modulating Thermostats: Construct so complete potentiometer coil and wiper assembly
is removable for inspection or replacement without disturbing calibration of instrument.

2.9 ACTUATORS

A.  Electric Motors: Size to operate with sufficient reserve power to provide smooth modulating
action or two-position action,

1.

Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed
and sealed. Equip spring-return motors with integral spiral-spring mechanism in
housings designed for easy removal for service or adjustment of limit switches, auxiliary
switches, or feedback potentiometer.

Nonspring-Return Motors for Valves Larger Than NPS 2-1/2 (DN 65): Size for running
torque of 150 in. x 1bf (16.9 N x m) and breakaway torque of 300 in, x Ibf (33.9 N x m).
Spring-Return Motors for Valves Larger Than NPS 2-1/2 (DN 63): Size for running and
breakaway torque of 150 in. x Ibf (16.9 N x m).

- Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft. (2.3 sq. m): Size for

running torque of 150 in. x Ibf (169N x m) and breakaway torque of 300 in, x Ibf
(39N xm). -

Spring-Return Motors for Dampers Larger Than 25 Sq. Ft. (2.3 sq. m): Size for runnmg
and breakaway torque of 150 in. x 1bf (16.9 N x m},

B.  Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles at
rated torque.

1.

Uohw

Manufacturers:

a.  Belimo Aircontrols (USA), Inc.

Dampers: Size for running torque calculated as follows:

a, Parallel-Blade Damper with Edge Seals: 7 inch-Ib/sq. f. (86.8 kg-cm/sq. m) of
damper,

b.  Dampers with 2- to 3-Inch wg (500 to 750 Pa) of Pressure Drop or Face Velocities
of 1000 to 2500 fpm (5 to 13 m/s): Increase running torque by 1.5.

Coupling: V-bolt and V-shaped, toothed cradle.

Overload Protection: Electronic overload or digital rotation-sensing circuitry.

Fail-Safe Operation: Mechanical, spring-return mechanism. Provide external, manual
gear release on nonspring-return actuators.,

Power Requirements (Two-Position Spring Retumn): 24V ac.

Power Requirements (Modulating): Maximum 10 VA at 24-V acor 8 W at 24-V dc.

HVAC INSTRUMENTATION AND CONTROLS _ 15900 - 12
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signal,
9.  Temperature Rating: Minus 22 to plus 122 deg F.

CONTROI, CABLE

Electronic cables for control wiring are specified in Division 16.

PART 3 - EXECUTION

3.t

A,

32

33

EXAMINATION

Verify that pneumatic piping and duct-, pipe-, and equipment-mounted devices are installed
before proceeding with installation.

INSTALLATION

Install software in control units and operator workstation(s). Implement all features of
programs to specified requirements and as appropriate to sequence of operation.

Connect and configure equipment and software to achieve sequence of operation specified.

Verify location of thermostats, humidistats, and other exposed control sensors with Drawings
and room details before installation. Install devices 48 inches above the floor,

1.  Install averaging elements in ducts and plenums in crossing or zigzag pattern.
Install automatic dampers according to Division 15 Section "Duct Accessories.”

Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor
temperatures.

Install duct volume-contro] dampers according to Division 15 Sections specifying air duct.

ELECTRICAL WIRING AND CONNECTION INSTALLATION

Install raceways, boxes, and cabinets according to Division 16 Section.

Install building wire and cable according to Division 16 Section.

Install signal and communication cable according to Division 16 Section.

1. Conce:(} cable, except in mechanical rooms and areas where other conduit and piping are
exposed. :

2. Install exposed cable in raceway.
3 Install concealed cable in raceway.

HVAC INSTRUMENTATION AND CONTROLS 15900 - 13
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several cables follow a common path.

Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against
abrasion. Tie and support conductors,

Number-code or color-code conductors for future identification and service of control
system, except local individual room control cables.

Install wire and cable with sufficient slack and flexible connections to allow for vibration
of piping and equipment.

D,  Connect manual-reset limit controls independent of manual-control switch positions,
Automatic duct heater resets may be connected in interlock circuit of power controllers,

E.  Connect hand-off-auto selector switches to override automatic interfock controls when switeh is
~ in hand position.

34 FIELD QUALITY CONTROL

A, Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust field-assembled components and equipment installation, including connections,
and o assist in field testing. Report results in writing,

B.  Perform the followin g field tests and inspections and prepare test reports:

1.

2.
3

4,

5.
6.

Operational Test: After electrical circuitry has been energized, start units to confirm
proper unit operation. Remove and replace malfunctioning units and retest.

Test and adjust controls and safeties.

Test each point through its full operating range to verify that safety and operating contro}
set points are as required.

Test each control loop to verify stable mode of operation and compliance with sequence
of operation. Adjust PID actions.

Test each system for compliance with sequence of operation.

Test software and hardware interlocks.

C. DDC Verification:

1,
2.
3

;S

=Y

1L

Verify that instruments are installed before calibration, testmg, and loop or leak checks.
Check instruments for proper location and accessibility.

Check instrument installation for direction of flow, elevation, orientation, insertion depth,
and other applicable considerations.

Check instrument tubing for proper fittings, slope, material, and support.

Check installation of air supply for each instrument,

Check flow instruments. Inspect tag number and line and bore size, and verify that inlet
side is identified and that meters are installed correctly.

Check pressure instruments, piping slope, installation of valve manifold, and self-
contained pressure regulators,

Check temperature instruments and material and length of sensing elements,

Check control valves. Verify that they are in correct direction,

Check air-operated dampers. Verify that pressure gages are provided and that proper
blade alignment, either parallel or opposed, has been provided.

Check DDC system as follows:

HVAC INSTRUMENTATION AND CONTROLS 15900 - 14
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2. Verify that DDC controller power supply is from emergency power supply, it ~ " "

applicable.

b.  Verify that wires at control panels are tagged with their service designation and
approved tagging system.

¢.  Verify that spare /O capacity has been provided.

d.  Verify that DDC controllers are protected from power supply surges.

D.  Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

35 ADJUSTING

A.  Calibrating and Adjusting:

1.
2,

3

Calibrate instruments.

Make three-point calibration test for both linearity and accuracy for each analog
instrument.

Calibrate equipment and procedures using manufacturer's written recommendations and
instruction manuals. Use test equipment with accuracy at least double that of instrument
being calibrated. '

Control System Inputs and Outputs:

a.  Check analog inputs at 0, 50, and 100 percent of span.

b.  Check analog outputs using milliampere meter at 0, 50, and 100 percent output.

¢. -Check digita! inputs using jumper wire.

d,  Check digital outputs using ohmmaeter to test for contact making or breaking,

e.  Check resistance temperature inputs at 0, 50, and 100 percent of span using a
precision-resistant source,

Flow:

a.  Set differential pressure flow transmitters for 0 and 100 percent values with 3-point
calibration accomplished at 50, 90, and 100 percent of span.
b.  Manually operate flow switches to verify that they make or break contact,

Pressure:

a.  Celibrate pressure transmitters at 0, 50, and 100 percent of span,
b.  Calibrate pressure switches to make or break contacts, with adjustable differential
set at minimum.

Temperature:

a.  Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span
using a precision-resistance source.
b.  Calibrate temperature switches to make or break contacts.

Stroke and adjust control valves and dampers without positioners, following the
manufacturer's recommended procedure, so that valve or damper is 100 percent open and
closed.

HVAC INSTRUMENTATION AND CONTROLS ' 15900 - 15
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9, Stroke and adjust control v
recommended procedure, so that valve and damper is 0, 50, and 100 percent closed.

10, Provide diagnostic and test instruments for calibration and adjustment of system.

11. Provide written description of procedures and equipment for calibrating each type of
instrument. Submit procedures review and approval before initiating startup procedures.

B.  Adjustinitial temperature and humidity set points.
C.  Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,

provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
three visits to Project during other than normal occupancy hours for this purpose.

3.6 DEMONSTRATION
A, Engagea factory;authorizcd service representative to train Owner's maintenance personnel to

adjust, operate, and maintain HVAC instrumentation and controls.

END OF SECTION 15900

HVAC INSTRUMENTATION AND CONTROLS 15900 - 16
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SECTION 15950 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

11

A,

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes TAB to produce design objectives for the following:
1, Air Systems: :

g  Constant-volume air systems.

2. HVAC equipment quantitative-performance settings.

3.  Kitchen hood airflow balancing.

4,  Exhaust hood airflow balancing. _

5. Verifying that automatic control devices are functioning properly.

6.  Reporting results of activities and procedures specified in this Section.
DEFINITIONS

Adjust: To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce
fan speed or adjust a damper.

Balance; To proportion flows within the distribution system, including submains, branches, and

terminals, according to indicated quantities.

Barrier or Boundary: Construction, either vertical or horizontal, such as walls, floors, and
coilings that are designed and constructed to restrict the movement of airflow, smoke, odors,
and other pollutants. -

Draft: A current of air, when referring to localized effect caused by one or more factors of high
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn
from a person's skin than is normally dissipated.

NC: Noise criteria.

Procedure: An approach to and execution of a sequence of work operations to yield repeatable
results,

RC: Room criteria,

Report Forms: Test data sheets for recording test data in logical order.

15950 - 1
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1.4

Smoke-Control System: An engin
differences across barriers to limit smoke movement.

Smoke-Control Zone: A space within a building that is enclosed by smoke barriers and is a part
of a zoned smoke-contro} system.

Stair Pressurization System: A type of smoke-control system that is intended to positively
pressurize stair towers with outdoor air by using fans to keep smoke from contaminating the -
stair towers during an alarm condition.

Static Head: The pressure due to the weight of the fluid above the point of measurement. In a
closed system, static head is equal on both sides of the pump.

Suction Head: The height of fluid surface above the centerline of the pump on the suction side.

System Effect: A phenomenon that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system.

System Effect Factors: Allowances used to calculate a reduction of the performance ratings of a
fan when installed under conditions different from those presented when the fan was

performance tested.
TAB: Testing, adjusting, and balancing.

Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the
distribution system.

Test: A procedure to determine quantitative performance of systems or equipment,

Testing, Adjusting, and Balencing (TAB) Firm: The entity responsible for performing and
reporting TAB procedures.

SUBMITTALS

Qualification Data: Within 45 days from Contractor's Notice to Proceed, submit 6 copies of
evidence that TAB firm and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

v

" Contract Documents Examination Report: Within 45 days from Contractor's Notice to Proceed,

submit six copies of the Contract Documents review report as specified in Part 3.

Strategies and Procedures Plan: Within 90 days from Contractor's Notice to Proceed, submit 6
copies of TAB strategies and step-by-step procedures as specified in Part3 "Preparation”
Article. Include a complete set of report forms intended for use on this Project.

Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on
approved forms certified by TAB firm.

Sample Report Forms: Submit two sets of sample TAB report forms.

Warranties specified in this Section.

15950-2
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1.6

1.7

' QUALITY ASSURANC

TAB Firm Qualifications: Engage a TAB firm certified by AABC, NEBBR, or TABB.

TAB Conference: Meet with Owner’s and Architect’s representatives on approval of TAB
strategies and procedures plan to develop a mutual understanding of the details. Ensure the
participation of TAB team members, equipment manufacturers' authorized service
representatives, HVAC controls installers, and other support personnel. Provide seven days'
advance notice of scheduled meeting time and location.

1. Agenda Items: Include at Jeast the following:

Submittal distribution requirements.

The Contract Documents examination report.

TAB plan.

Work schedule and Project-site access requirements,
Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

e a0 o

Certification of TAB Reports: Certify TAB field data reports. This certification includes the
following:

1. Review field data reports to validate accuracy of datﬁ and to prepare certified TAB
reports.

2. Certify that TAB team complied with approved TAB plan and the procedures specified
and referenced in this Specification.

TAB Report Forms; Use standard forms from TAB firm's forms approved by Architect.

Instrumentation Type, Quantity, and Accuracy: As described in AABC's "National Standards
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems.”

Instrumentation Calibration; Calibrate instruments at least every six months or more frequently
if required by instrument manufacturer.

1. Keep an updated record of instrument calibration that indicates date of calibration and the
name of party performing instrument calibration.

PROJECT CONDITIONS

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial

Completion, Cooperate with Owner during TAB operations to minimize conflicts with Owner's

operations.

COORDINATION

Coordinate the efforts of factory-authorized service representatives for systems and equipment,

HVAC controls installers, and other mechanics to operate HVAC systems and equipment to
support and assist TAB activities. '

15950 -3
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Notice: Provide seven days' advance ndticé‘ for ‘é.eigh‘ test, Include Qéﬁéd{zled test dates aﬁ-d )

times.

Perform TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily completed.

PART 2 - PRODUCTS (Not Applicabie)

PART 3 - EXECUTION

3.1

A‘

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover

conditions in systems' designs that may preclude proper TAB of systems and equipment,

1. Conftract Documents are defined in the General and Supplementary Conditions of
Contract. : ‘

2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers, are required
by the Contract Documents. Verify that quantities and locations of these balancing
devices are accessible and appropriate for effective balancing and for efficient system and
equipment operation,

Examine approved submittal data of HVAC systems and equipment,

" Examine Project Record Documents described in Division 1 Section "Project Record

Documents,"”

Examine design data, including HVAC system desctiptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

- Bxamine equipment performance data including fan and pump curves. Relate performance data

to Project conditions and requirements, including system effects that can create undesired or
unpredicted conditions that cause reduced capacities in all or part of a system. Calculate system
effect factors to reduce performance ratings of HVAC equipment when installed under
conditions different from those presented when the equipment was performance tested at the
factory. To calculate system effects for air systems, use tables and charts found in AMCA 201,
"Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design,”
Sections 5 and 6. Compare this data with the design data and installed conditions.

Examine system and equipment installations to verify that they are complete and that testing,
cleaning, adjusting, and commissioning specified in individual Sections have been performed.

Examine system and equipment test reports.
Examine HVAC system and equipment instaliations to verify that indicated balancing devices,

such as test ports, gage cocks, thermometer wells, flow-control devices, balancing vaives and
fittings, and manual volume dampers, are properly installed, and that their locations are
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operation.

Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing,

Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased,
belts are aligned and tight, and equipment with functioning controls is ready for operation,

Exanine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine equipment for installation and for properly operating safety interlocks and controls.
Examine automatic temperature system components to verify the following:

1, Dampers, valves, and other controlled devices are operated by the intended controller,

9. Integrity of valves and dampers for free and full operation and for tightness of fully
closed and fufly open positions. This includes dampers in multizone units, mixing boxes,

. and variable-air-volume terminals. ' '

3. . Automatic modulating and shutoff valves, including two-way valves and three-way

mixing and diverting valves, are properly connecied.

Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and

cold walls,

Sensors are located to sense only the intended conditions.

Sequence of operation for control modes is according to the Contract Documents.

Controller set points are set at indicated values.

Interlocked systems are operating,

Changeover from heating to cooling mode oceurs according to indicated values.

e

we oW

Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different from-

indicated values.
PREPARATION
Prepare a TAB plan that includes strdtegies and step-by-step procedures.

Complete system readiness checks and prepare system readiness reports. Verify the following:

1. Permanent electrical power wiring is complete.

2. Automatic temperature-control systems are operational.

3.  Equipment and duct access doors are securely closed.

4.  Balance, smoke, and fire dampers are open.

5.  lsolating and balancing valves are open and control valves are operational.

6.  Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.

7. Windows and doors can be closed so indicated conditions for system operations can be

met.

15950 - §
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" GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained
in SMACNA's TABB "HVAC Systems - Testing, Adjusting, and Balancing" and this Section,

Cut - insulation, ducts, pipes, and equipment cabinets.for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing and
balancing, close probe holes and patch insulation with new materials identical to those removed.
Restore vapor barrier and finish according to insulation Specifications for this Project. '
Mark equipment and balancing device seftings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators, fan-speed-
control levers, and similar controls and devices, to show final settings.

Take and report testing and balancing measurements in inch-'pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Determine the best locations in main and branch ducts for accurate duct airflow measurements.

Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air
dampers, through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection,
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling unit components.

Check for proper sealing of air duct system.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1. Measure fan static pressures to determine actual static pressure as follows:

a, Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.

15956 -6
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b.  Measure static pressure duirectly at “th'é"f;ﬂﬁoﬁfﬁéf'c_)?iftﬂraaéhnt_ﬁérﬁgﬁ%féEﬁiﬁ;{ééﬁ-bh; o

. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from flexible connection and downstream from  duct
restrictions.

d Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.

Compare design data with installed conditions to determine variations in design static

pressures versus actval static pressures. Compare actual system effect factors with

calculated system effect factors to identify where variations occur, Recommend
corrective action to align design and actur! conditions.

Obtain approval from Architect for adjustment of fan speed higher or lower than

indicated speed. Make required adjustments to pulley sizes, motor sizes, and electrical

connections to accommodate fan-speed changes. :

Do not make fan-speed adjustments that result in motor overload. Consult equipment

manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor

amperage to ensure that no overload will occur, Measure amperage in full cooling, full
heating, economizer, and any other operating modes to determine the maximum required
brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts o indicated
airflows within specified tolerances.

1.

Measure static pressure at a point downstream from the balancing damper and adjust
volume dampers until the proper static pressure is achieved.

a.  Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone. :

Remeasure each submain and branch duct after all have been adjusted. Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances,

PROCEDURES FOR INDUCTION-UNIT SYSTEMS

Balance primary-air risers by measuring static pressure at the nozzles of the top and bottom
units of each riser to determine which risers must be throttled. Adjust risers to indicated airflow
within specified tolerances. ' '

Adjust each induction unit.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

Sl e

Manufacturer, model, and serial numbers.
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase,
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6.  Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.
Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying

from minimum to maximum, Test the manua! bypass for the controller to prove proper
operation, Record observations, including controller manufacturer, model and serial numbers,

and nameplate data,

PROCEDURES FOR CONDENSING UNITS
Verify proper rotation of fans.
Measure entering- and leaving-air temperatures.

Record compressor data.

PROCEDURES FOR TEMPERATURE MEASUREMENTS

‘During TAB, report the need for adjustment in temperature regulation within the automatic

temperature-control system.

Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive
eight-hour days, in each separately controlled zone, to prove correctness of final temperature
settings. Measure when the building or zone is occupied.

Measure outside-air, wet- and dry-bulb temperatures.

PROCEDURES FOR COMMERCIAL KITCHEN HOODS

Measure, adjust, and record the airflow of each kitchen hood. For kitchen hoods designed with

integral makeup air, measure and adjust the exhaust and makeup airflow. Measure airflow by
duct Pitot-tube traverse. If a duct Pitot-tube traverse is not possible, provide an explanation in
the report of the reason(s) why and also the reason why the method used was chosen.

1. Install welded test ports in the sides of the exhaust duct for the duct Pitot-tube traverse.
Install each test port with a threaded cap that is liquid tight.

After balancing is complete, do the following:

1. Measure and record the static pressure at the hood exhaust-duct connection.

9. Measure and record the hood face velocity. Make measurements at multiple points
across the face of the hood. Perform measurements at a maximum of 12 inches (300
mm) between points and between any point and the perimeter. Calculate the average of
the measurements recorded. Verify that the hood average face velocity complies with the
Contract Documents and governing codes.

3. Check the hood for capture and containment of smoke using & smoke emitting device.
Observe the smoke pattern, Make adjustments to room airflow pattemns to achieve
optimum results.
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visually inspectﬂi};e hood exhaust “duct throughout its entire lengthm-co?nphancew.th

authorities having jurisdiction. Begin at the hood connection and end at the point it discharges
outdoors. Report findings. . :

1. Check duct slopes as required. .

2. Verify that duct access is installed as required.

3. Verify that point of termination is as required.

4, Verify that duct air velocity is within the range required.
5. Verify that duct is within a fire-rated enclosure.

Report deficiencies.

PROCEDURES FOR EXHAUST HOODS

- Measure, adjust, and record the airfiow of each exhaust hood. Measure airflow by duct Pitot-

tube traverse. If a duct Pitot-tube traverse is not possible, explain why, in the report, and
explain the test method used.

After balancing is complete, do the following:

1. Measure and record the static pressure at the hood exhaust-duct connection.

9. Cheek the hood for capture and containment of smoke using a smoke emitting device.
Observe the smoke pattern, Make adjustments to achieve optimum results.

TEMPERATURE-CONTROL VERIFICATION

Verify that controllers are calibrated and commissioned.

Check transmitter and controller locations and note conditions that would adversely affect
contro! functions. '

Record controller settings and note variances between set points and actual measurements.
Check the operatioti of limiting controllers (i.e., high- and low-temperature controllets),

Check free travel and proper operation of control devices such as damper and valve operators,
Check the sequence of operation of control devices. Note air pressures and device positions and
correlate with airflow and water flow measurements. Note the speed of response to input
changes.

Check the interaction of electrically operated switch transducers.

Check the interaction of interlock and lockout systems.

Check main contro] supply-air pressure-and observe compressor and dryer operations.

Record voltages of power supply and controller output. Determine whether the system operates
on a grounded or nongrounded power supply.
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K. Note operation of electric actuators us}ng spring return fo;-i;;c;per- ail-safe operations.

3.13  TOLERANCES
A, Set HVAC system airflow and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus § to plus 10 percent,
2. Air Outlets and Inlets; 0 to minus 10 percent.

3.14  REPORTING

A, Initial Construction-Phase Report: Based on examination of the Confract Documents as
_specified in "Examination" Article, prepare a report on the adequacy of design for systems’
‘palancing devices. Recommend changes and additions to systems' balancing devices to

. facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to allow access for performance measuring and
balancing devices. .

B. Status Reports: As Work: progresses, prepare reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems
found in systems being tested and balanced, Prepare a separate report for each system and each
building floor for systems serving multiple floors. '

3.15 FINAL REPORT

A.  General; Typewritten, or computer printout in letter-quality font, on standard bond paper, in
three-ring binder, tabulated and divided into sections by tested and balanced systems.

B. Include a certification sheet in front of binder signed and sealed by the certified testing and
balancing engineer. '

1. Include a Hst of instruments used for procedures, along with proof of calibration.

C.  Final Report Contents: In addition to certified field report data, include the following:

Fan curves.

Manufacturers' test data,

Field test reports prepared by system and equipment installers,

Other information relative to equipment performance, but do not include Shop Drawings
and Product Data.

bl o\ e

D.  General Report Data: In addition to form titles and entries, include the following data in the
final report, as applicable:

Title page.

Name and address of TAB firm,
Project name,

Project location.

Architect's name and address.
Engineer's name and address.

oL B W
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7.
8.
9
1

11

12.
13.
14,

15.

0.

Contractor's name and address.
Report date.

Signature of TAB firm who certifies the report.

Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents including the following:

a.  Indicated versus final performance.

b.  Notable characteristics of systems. :

¢, Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer, type size, and fittings.

Notes to explain why certain final data in the body of reports varies from indicated
values.

Test conditions for fans and pump performance forms including the following:

Settings for outside-, return-, and exhaust-air dampers.

Conditions of filters,

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller,

Other system operating conditions that affect performance.

TR e e o

System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and inciude the following:

1.
2.
3,
4.

Quantities of outside, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes.

Balancing stations.

Position of balancing devices.

Ait-Handling Unit Test Reports: For air-handling units with coils, include the following;

1.

Unit Data: Include the following:

Unit identification.

Location. -

Maeke and type.

Model number and unit size.

Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches (mm), and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).
Number of belts, make, and size,

Number of filters, type, and size.

T ITR e R IR
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Motor Data:

moe ae o

Make and frame type and size.

Horsepower and rpm.

Voits, phase, and hertz.

Full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.

Sheave dimensions, center-to-center, and amount of adjustments in inches (mm),

Test Data (Indicated and Actual Values):

grrET U ER e e o

Total airflow rate in cofm (L/s).

Total system static pressure in inches wg (Pa).

Fan rpm.

Discharge static pressure in inches wg (Pa).

Filter static-pressure differential in inches wg (Pa).
Preheat coil static-pressure differential in inches wg (Pa).
Cooling coil static-pressure differential in inches wg (Pa}.
Heating coil static-pressure differential in inches wg (Pa).
Qutside airflow in ¢fm (1/s).

Return airflow in cfim (L/s).

Qutside-air damper position.

Return-air damper position.

Vortex damper position.

G.  Apparatus-Coil Test Reports:

1.

Coil Data:

e R TN QO TF

System identification.

Location.

Coil type.

Number of rows.

Fin spacing in fins per inch (mm) o.c.
Make and model number.

Face area in sq. ft. (sq. m).

Tube size in NPS (DN).

Tube and fin materials.

Circuiting arrangement.

Test Data (Indicated and Actual Values):

beprge th O B0 TP

Airflow rate in cfm (L/s).

Average face velocity in fpm (m/s).

Air pressure drop in inches wg (Pa).

Outside-air, wet- and dry-bulb temperatures in deg F (deg C).
Return-air, wet- and dry-bulb temperatures in deg F (deg C).

Entering-air, wet- and dry-bulb temperatures in deg F (deg C).
Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).

Water flow rate in gpm (L/s). .
Water pressure differential in feet of head or psig (kPa).
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Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Refrigerant expansion valve and refrigerant types.
Reftigerant suction pressure in psig (kPa).
Refrigerant suction temperature in deg F (deg C).
Inlet steam pressure in psig (kPa).

H.  Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the following:

1,

TR s AR o

m e s TP

Unit Data:

System identification.

Location,

Coil identification.

Capacity in Btuh (kW).

Number of stages.

Connected voits, phase, and hertz,
Rated amperage.

Airflow rate in cfm (L/s).

Face area in sq. ft. (sq. m).
Minimum face velocity in fpm (m/s).

Test Data (Indicated and Actual Values):

Heat output in Btuh (kW).

Airflow rate in cfm (L/s).

Air velocity in fpm (m/s).

Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg C).
Voltage at each connection.

Amperage for each phase.

I Fan Test Reports: For supply, return, and exhaust fans, include the following:

1.

Fan Data:

a.  System identification.

b, Location.

¢.  Make and type.

d.  Model number and size.

e. Manufacturer’s serial number,

f. Arrangement and class.

g Sheave make, size in inches (mm), and bore.
h.  Sheave dimensions, center-to-center, and amount of adjustments in inches (mm}.
Motor Data:

a.  Make and frame type and size.

b.  Horsepower and rpm.

c. Volts, phase, and hertz.

1595013
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d.  Full-oad amperage and service factor.

e.  Sheave make, size in inches (mm), and bore,

f. Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).
g Number of belts, make, and size.

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm (L/s).

Total system static pressure in inches wg (Pa).
Fan rpm.

Discharge static pressure in inches wg (Pa).
Suction static pressure in inches wg (Pg).

P oo oP

Compressor and Condenser Reports: For refrigerant side of unitary systems, stand-alone
refrigerant compressors, air-cooled condensing units, or water-cooled condensing units, include

the following:

1. Unit Data:

4. Unit identification.
b.  Location.
¢.  Unit make and model number.

~d. Compressor make.
e.  Compressor model and serial numbers.
£ Refrigerant weight in Ib (kg).
g Low ambient temperature cutoff in deg F (deg C).

2. Test Data (Indicated and Actual Values):

a.  Inlet-duct static pressure in inches wg (Pa). -

b Outlet-duct static pressure in inches wg (Pa).

¢ Entering-air, dry-bulb temperature in deg F (deg C).

d Leaving-air, dry-bulb temperature in deg ¥ (deg C).

e Condenser entering-water temperature in dog F (deg C).

f. Condenser leaving-water temperature in deg F (deg C).

g Condenser-water temperature differential in deg F (deg C).

h.  Condenser entering-water pressure in feet of head or psig (kPa).
i, Condenser leaving-water pressure in feet of hoead or psig (kPa).
] Condenser-water pressure differential in feet of head or psig (kPa).
k.  Control settings.

1. Unloader set points.

m.  Low-pressure-cutout set point in psig (kPa).

n.  High-pressure-cutout set point in psig (kPa).

0.  Suction pressure in psig (kPa).

p.  Suction temperature in deg F (deg C).

q.  Condenser refrigerant pressure in psig (kPa).

r. Condenser refrigerant temperature in deg F (deg Q.

8 Oil pressure in psig (kPa).

t. Qil temperature in deg F (deg C).

u.  Voltage at each connection.

V. Amperage for each phase.
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w,  Kilowatt input.
x.  Crankcase heater kilowatt,

y.  Number of fans,

z.  Condenser fan rpm.

aa. Condenser fan airflow rate in cfm (L/s).

bb. Condenser fan motor make, frame size, rpm, and horsepower.
ce. Condenser fan motor voltage at each connection.

dd.  Condenser fan motor amperage for each phase.

Instrument Calibration Reports:

1. Report Data:
a.  Instrument type and make.
b.  Serial number,
¢.  Application,
d.  Dates of use.
e.  Dates of calibration.
INSPECTIONS
Initial Inspection:

1,

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance
readings documented in the Final Report.

Randomly check the following for each system:

a.  Measure airflow of at least 100 percent of air outlets.

b.  Measure water flow of at least 5 percent of terminals.

¢.  Measure room temperature at each thermostat/temperature sensor, Compare the
reading to the set point,

Measure sound levels at two locations. ‘

Measure space pressure of at least 100 percent of locations.

Verify that balancing devices are marked with final balance position.

Note deviations to the Contract Documents in the Final Report.

w® Mo A

Final Inspection:

1.

After initial inspection is complete and evidence by random checks verifies that testing
and balancing are complete and accurately documented in the final report, request that a
final inspection be made by Architect.

‘TAB firm test and balance engineer shall conduct the inspection in the presence of
Architect.

Engineer shall randomly select measurements documented in the final report to be
rechecked. The rechecking shall be limited to either 10 percent of the total messurements
recorded, or the extent of measurements that can be accomplished in a normal 8-hour
business day.
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If the rechecks yield measurements that differ from the measurements documente'd“i‘r-x- the -

final report by more than the tolerances allowed, the measurements shall be noted as
“FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shali be

considered incomplete and shall be rejected.

TAB firm shall recheck all measurements and make adjustments. Revise the final report
and balancing device settings to include all changes and resubmit the final report.

Request a second fina! inspection. If the second final inspection also fails, Owner shall
contract the services of another TAB firm to complete the testing and balancing in
accordance with the Contract Documents and deduct the cost of the services from the

final payment.

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional testing and balancing to verify that '
patanced conditions are being maintained throughout and to correct unusual conditions.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional testing, inspecting, and adjusting during near-peak
summer and winter conditions.

END OF SECTION 15950
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SECTION 16060 - GROUNDING AND BONDING
PART 1 - GENERAL

11 RELATED DOCUMENTS
A. - Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes: Grounding systems and equipment.
B,  Section includes grounding systems and equipment, plus the following special applications:
1. Underground distribution grounding.
13 SUBMITTALS
Product Data; For each type of product indicated.
Qualification Data: For qualified testing agency and testing agency's field supervisor,

Field quality-contro! reports.

o oo w >

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

1.4 QUALITY ASSURANCE

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

B.  Comply with UL 467 for grounding and bonding materials and equipment.
PART 2 - PRODUCTS
21 CONDUCTORS

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

B.  Bare Copper Conductors:

GROUNDING AND BONDING 16060 - 1
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2.3
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I, Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3 Bonding Cable: 28 komil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in

diameter,
4,  Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Groundmg Bus: Predrilled rectangular bars of annealed copper, 1/4 by 2 inches (6.3 by 100
mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart,
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V.
Lexan or PVC, impulse tested at S000 V.,

CONNECTORS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in-
which vsed and for specific types, sizes, and combinations of conductors and other items

connected,

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with at
least two bolts.

I Pipe Connectors: Clamp type, sized for pipe.

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

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

Ground Rods: Copper-clad steel 3/4 inch by 10 feet (19 mm by 3 m) in diameter.

PART 3 - EXECUTION

3.1

A.

B.

C.

APPLICATIONS

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

Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.

1. Bury at least 24 inches (600 mm) below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank when
indicated as part of duct-bank installation,

Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On
feeders with isolated ground, identify grounding conductor where visible to normal inspection,

GROUNDING AND BONDING ' 16060 -2
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bands of yellow,

Grourding Bus: Install in electrical and telephone equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 2 inches (50 mm) minimum from wall, 6 inches (150
mm) above finished floor unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top
of doorway, and down to specified height above floor; connect to horizontal bus.

Conductor Terminations and Connections:

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors,
2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

f—
.

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

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

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

Feeders and branch circuits,

Lighting circuits,

Receptacle circuits,

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits,

Flexible raceway runs.

Armored and metal-clad cable runs.

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

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

Air-Duct Equipment Circuits; - Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit and to
air duct and connected metallic piping.

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable, Bond
conductor to heater units, piping, connected equipment, and components.

GROUNDING AND BONDING 16060 - 3
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. Isolated Groundmg Receptacie C;rcuzts Instal'i an msulated equxpment groundmg conductor |

connected to the receptacle grounding terminal. Isolate conductor from raceway and from
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service unless otherwise indicated. :

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

Signal and Communication Equipment: In addition to grounding and hcmding required by
NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-
STD-607-A,

1. For telephone, alarm, voice and data, and other communication equipment, provide
No.4 AWG minimum insulated grounding conductor in raceway from grounding
electrode system to each service location, terminal cabinet, wiring closet, and central
equipment location. A

2. Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on the grounding bus.

3., Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal,

Metal and Wood Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a
separate insulated equipment grounding conductor in addition to grounding conductor installed
with branch-circuit conductors,

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches (50- mm) below finished floor or final grade
unless otherwise indicated.

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

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

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

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

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

GROUNDING AND BONDING 16060 - 4
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1.  Metal Water Service Pnpe Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use & bolted clamp connector or bolt a lug-type connector to a pipe ﬂange by using one of
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end,

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters, Connect to pipe with a bolted connector,

LABELING

The label or its text shall be green.

Install labels at the telecommunications bonding conductor and grounding equalizer and at the
grounding electrode conductor where exposed.

1. Label Text: "If this connector or cable is loose or if it must be removed for any reason,

notify the facility manager."

FIELD QUALITY CONTROL
Perform tests and insgeotions.
Tests and Inspections:

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

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

3. Test completed groundmg system at each location where a maximum ground-resistance
leve! is specified, at service disconnect enclosure grounding terminal, and at individual
ground rods, Make tests at ground rods before any conductors are connected.

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

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

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

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

GROUNDING AND BONDING 16060 - 5
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2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms,
3. Power Distribution Units or Panelboards Serving Electronic Equipment: 1 ohm(s),

F,  Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance.

END OF SECTION 16060
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SECTION 16073 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART | - CENERAL

1.1 RELATED DOCUMENTS
A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following;
1. Hangers and supports for electrical equipment and systems,
2.  Construction requirements for concrete bases.
1.3 DEFINITIONS
A, EMT: Electrical metallic tubing.
B. IMC: Intermediate metal conduit,

C.  RMC: Rigid metal conduit.

1.4 SUBMITTALS
A.  Product Data: For the following;
1. Steel slotted support systems,
2. Nonmetallic slotted support systems.
1.5 QUALITY ASSURANCE
A.  Comply with NFPA 70.

1.6 COORDINATION

A, Coordinate size and location of concrete bases, Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 3.

B.  Coordinate installation of roof curbs, equipment supports, and roof penetrations, These items
are specified in Division 7 Section "Roof Accessories."

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 16073 -1
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PART 2- PRODUCTS

2.1

A

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for fisld

assembly.
1. Menufacturers: Subject to compliance wnth requirements, provide products by one of the
following:
a.  Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Indusmes
¢. ERICO Intematlonal Corporation.
d.  GS Metals Corp.
E. Thomas & Betts Corporation,
f. Unistrut; Tyco International, Ltd.
g Wesanco, Inc,

2. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, of polyester coating
applied according to MFMA-4.

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

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

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or
cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces
as required to suit individual conductors or cables supporfed. Body shall be malleable iron.

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

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or
their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for

supported loads and building materials where used,

a.  Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

Iy  Hilti Inc.

2)  ITW Ramset/Red Head; a division of Hlinois Tool Works, Inc.

3)  MKT Fastening, LLC. ‘

4)  Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

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

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 16073 -2
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of the following: : :

1) Cooper B-Line, Inc.; a division of Cooper Industries.

2)  Empire Tool and Manufacturing Co., Inc.

3)  HiltiInc,

4)  ITW Ramset/Red Head; a division of Niinois Tool Works, Inc.
5)  MKT Fastening, LLC.

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

4.  Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5,  Through Bolts: Structural type, hex head, end high strength.  Comply with
ASTM A 325. : -

Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel,

P

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

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

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A,

B.

APPLICATION

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

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

1. Secure raceways and cables to these supports with single-bolt conduit clamps.

Spring-stee! clamps designed for supporting single conduits without bolts may be used for 1- .

1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.
SUPPORT INSTALLATION

Comply with NECA | and NECA 101 for installation requirements except as specified in this
Article,

Raceway Support Methods: In addition to methods described in NECA 1, EMT may be
supported by openings through structure members, as permitted in NFPA 70.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 16073 -3
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Strength of Support Assemblies: Where not indicated, select sizes of components 5o strength

will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib (90 kg).

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten

electrical items and their supports to building structural elements by the following methods

unless otherwise indicated by code:

1.  ToNew Concrete: Bolt to concrete inserts.

2. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units. '

3, To Existing Concrete: Expansion anchor fasteners. :

4.  'To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 or
Spring-tension clamps. ‘

5.  ToLight Steel: Sheet metal screws. -

6. ltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect -switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channe] racks attached to substrate.

Drill holes for expansion anchots in concrete at locations and to depths that avoid reinforcing
bars.

INSTALLATION OF FABRICATED METAL SUPPORTS

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

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

CONCRETE BASES

Construct concrete bases of dimensions indicated but not Jess than 4 inches (100 mm) larger in

both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters
from edge of the base. :

Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Division 3 Section "Cast-in-Place
Concrete.”

Anchor equipment to concrete base.

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

Install anchor bolts to elevations required for proper attachment o supported equipment.
Install anchor bolts according to anchor-bolt manufacturer's written instructions,

ol 8
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735 PAINING

A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after ercoting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA. 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05
‘ mm).

B. Galvanized Surfaces: Clean welds, bolted cbnnecﬁons, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780,

END OF SECTION 16073
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SECTION 16120 - CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.6

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1.  Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V' and loss.

3. Sleeves and sleeve seals for cables.

DEFINITIONS
EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
Product Data: For each type of product indicated.
Qualification Data: For testing agency.

Field quality-contro] test reports.

QUALITY ASSURANCE

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

Comply with NFPA 70,

COORDINATION

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

CONDUCTORS AND CABLES . 161201
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“PART 2. PRODUCTS

A
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CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Alcan Products Corporation; Alcan Cable Division.
American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

.U'!-I::WMH

Copper Conductors: Comply with NEMA WC 70,
Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.

Multiconductor Cable: Comply with NEMA WC 70 for armored cable, Type AC and metal-
clad cable, Type MC with ground wire,

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

ool ol S

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

SLEEVES FOR CABLES

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

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

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0. 138- inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.

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

CONDUCTORS AND CABLES 16120-2
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SLEEVE SEALS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following: '

Advance Products & Systems, Inc.
Calpico, Inc,

Metraflex Co.

Pipeline Seal and Insulator, Inc.

B FL I N e

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

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

2. Pressure Plates: Stainless steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.

EXECUTION

- CONDUCTOR MATERIAL APPLICATIONS

Feeders: C'opper Solid for No, 10 AWG and smaller; stranded for No. 8 AWG and larger.

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

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Service Entrance: Type TI*H{N-THWN single conductors i in raceway or Type XHHW, single
conductors ih raceway,

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN,
single conductors in raceway, Armored cable, Type AC or Metel-clad cable, Type MC.

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

Exposed Branch Citcuits, Including in Crawlspaces: Type THHN-THWN, single conductors in
TAceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Armored cable, Type AC or
Metal-clad cable, Type MC.

Branch Circuits Concealed in Conctete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway].

CONDUCTORS AND CABLES 16120 -3
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steel, wire-mesh, strain relief device at terminations to suit application.
(Class 1 Control Circuits: Type THHN-THWN, in raceway.

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

INSTALLATION OF CONDUCTORS AND CABLES

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

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

not damage cables or raceway.

Identify and color-code conductors and cables according to Division 16 Section "Electrical
Identification." :

CONNECTIONS

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

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

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm} of slack.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

" Coordinate sleeve selection and application with selection and application of firestopping

specified in Division 7 Section "Through-Penetration Firestop Systems."

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

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side greater than 16
inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2. For sleeve rectangle perimeter equal to, or greater than, 50 inches (1270 mm) and 1 or
more sides equal to, or greater than, 16 inches (400 mm), thickness shall be 0,138 inch
(3.5 mm).

CONDUCTORS AND CABLES 16120 - 4
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Fire-Rated Assemblies: Install slcevés for penetrations of ﬁfe;réted ‘ﬂoor a‘\ﬁ'd wﬁ!i as;é‘r-n‘t;li.eszu

unless openings compatible with firestop system used are fabricated during construction of fioor
or wall. .

Cut sleeves to length for mounting flush with both wall surfaces.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable
unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies,

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

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

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

Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves, Size
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing
mechanical sleeve seals.

 SLEEVE-SEAL INSTALLATION

Install to seal underground exterior-wall penetrations.

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

FIRESTOPPING
Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly according to Division 7 Section "Through-Penetration
Firestop Systems."

CONDUCTORS AND CABLES 16120 -5
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'FIELD QUALITY CONTROL
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Perform tests and inspections and prepare test reports.

Tests and Inspections:

1. After installing conductors and cables and before electrical cireuitry has been energized,
test service entrance and feeder conductors, for compliance with requirements.

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

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

1. Test procedures used.

2. Testresults that comply with requirements.

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

Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 16120
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SECTION 16130 - RACEWAYS AND BOXES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.

. SUMMARY

A.  This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring,

B.  Related Sections include the following:

1.3 DEFINITIONS

EMT: Electrical met:.a.llic tubing,

ENT: Electrical nonmetallic tubing.

EPDM: Ethylene-propylene-diene terpolymer rubber.
FMC: Flexible metal conduit,

LFMC: Liquidtight flexible metal conduit.

= om0 %

NBR: Acrylonitrile-butadiene rubber.

Q

RNC: Rigid nonmetallic conduit.

1.4 SUBMITTALS

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

1.5 QUALITY ASSURANCE

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

B. Comply with NFPA 70.

RACEWAYS AND BOXES 161301
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Types and Flexible and Liquidtight), EMT, and Cable:
size raceway with which used, and for application and

21  METAL CONDUIT AND TUBING

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. AFC Cable Systems, Inc.
2. Alflex Inc.
3. Allied Tube & Conduit; a Tyco International Ltd. Co.
4,  Anamet Electrical, Inc.; Anaconda Metal Hose,
5.  Electri-Flex Co.
6.  Manhattan/CDT/Cole-Flex.
7.  Maverick Tube Corporation,
8.  0O-ZGedney; a unit of General Signal.
9.  Wheatland Tube Company.,

B.  Rigid Steel Conduit: ANSI C80.1.

C. EMT: ANSICS80.3.

D. LFMC: Flexible steel conduit with PVC jacket.

E.  Fiitings for Conduit (Including all
NEMAFB 1; listed for type and
environment in which installed.
1. Fittings for EMT: Steel, set-screw or compression type.

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

2.2 NONMETALLIC CONDUIT AND TUBING

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.  AFC Cable Systems, Inc. A
2. Anamet Electrical, Inc.; Anaconda Metal Hose.
3.  Amco Corporation.
4.  CANTEX Inc.
5. CertainTeed Corp.; Pipe & Plastics Group,
6. Condux International, Inc.
7.  ElecSYS, Ine.
8. Electri-Flex Co.
9.  Lamson & Sessions; Carlon Electrical Products,
10. Manhattan/CDT/Cole-Flex.
11. RACO; a Hubbell Company.
12. Thomas & Betts Corporation.

RACEWAYS AND BOXES
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" "ENT: NEMA TC 13.
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RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material.

~ METAL WIREWAYS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise
indicated. '

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

Wireway Covers: Hinged type.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

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

Erickson Electrical Equipment Company.

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

RACQO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division,

Scott Fetzer Co.; Adalet Division.

Spring City Electrical Manufacturing Company.

Thomas & Betts Corporation.

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

Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

RS R R SR

et e ek
W = O

Sheet Metal Qutlet and Device Boxes: NEMA 0S8 1.

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

RACEWAYS AND BOXES 16130 -3
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Metal Fioor Boxes: Cast metal, fully adjustable, rectangular.
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

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

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

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic, finished inside with radio-frequency-resistant paint.”

Cabinets:

1.  NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.

4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
SLEEVES FOR RACEWAYS

Steel Pipe Sleeves: ASTM A §3/A 53M, Type E, Grade B, Schedule 40, galvaniied steel, plain
ends,

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

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0,052~ or 0.138-inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.

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

SLEEVE SEALS

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following;

1.  Advance Products & Systems, Inc,
2.  Calpico, Inc.

3.  Metraflex Co.

4,  Pipeline Seal and Insulator, Inc.

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

RACEWAYS AND BOXES 16130-4
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Sealing Elements: EPDM interfocking links shaped to fit surface of cable or conduit,
Include type and number required for material and size of raceway or cable.
Pressure Plates: Stainless steel. Include two for each sealing element.

Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.

PART 3 - EXECUTION

31 RACEWAY APPLICATION

A.  Outdoots: Apply raceway products as specified below, unless otherwise indicated:

Eall o e

5.

Exposed Conduit: Rigid steel conduit.

- Concealed Conduit, Aboveground: Rigid steel conduit.

Underground Conduit: RNC, Type EPC-40-PVC, direct buried,

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneymatic,
Electric Solencid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B.  Comply with the following indoor applications, unless otherwise indicated:

1.

3.

v >

se O

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

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

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

c. Mechanical rooms.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations,

Damp or Wet Locations: Rigid steel conduit.

Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts: EMT.
Raceways for Concealed General Purpose Distribution of Optical Fiber or
Communications Cable: EMT.

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

C.  Minimum Raceway Size: 3/4-inch (21-mm) trade size.

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

I.

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.

RACEWAYS AND BOXES 16130-5
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Install honferrous conduit or fubing for circuits operating above 60 Hz. Where aluminum

raceways are installed for such circuits and pass through concrete, install in nonmetallic slceve.

Do not install aluminum conduits in contact with concrete.

INSTALLATION

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

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

Complete raceway installation before starting conductor installation.

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

Restraints.”

Atrange stub-ups so curved portions of bends are not visible above the finished siab,

Install no more thai the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated, : '

Raceways Embedded in Slabs:

1. Runall conduit parallel or at right angles to main reinforcement. Where at right angles to
reinforcement, place conduit close to slab support.

2. Amange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising
above the floor.

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

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

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire,

Raceways for Optical Fiber and Communications Cable: Install raceways, metallic and
nonmetallic, rigid and flexible, as follows:

1. 3/4-Inch (19-mm) Trade Size and Smaller: Instail raceways in maximum lengths of 50
feet (15 m). :

RACEWAYS AND BOXES 16130-6
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I-Inch (25-mm) Trade Size and Larger: Install raceways in maxiroum lengths of 75 feet
(23 m).

Instal! with a maximum of two 90-degree bends or equivalent for each length of raceway
unless Drawings show stricter requirements. Separate lengths with pull or junction boxes
or terminations at distribution frames or cabinets where necessary to comply with these
requirements.

M. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and instal] box flush with surface of wall.

N.  Set metal floor boxes leve! and flush with finished floor surface.

33 TNSTALLATION OF UNDERGROUND CONDUIT

A.  Direct-Buried Conduit:

1..

b o

Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 2 Section “Barthwork" for pipe less than 6 inches (150
mm) in nominal diameter. '

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

After installing conduit, backfill and compact. Start af tie-in point, and work toward end
of conduit run, leaving conduit at end of run free to move with expansion and contraction
as temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12
inches (300 mm) of finished grade, make final conduit connection at end of run and
complete backfilling with normal compaction as specified in Division2 Section
"Earthwork." '

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

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

b.  For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit
horizontally & minimum of 60 inches (1500 mm) from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equipment.

Warning Planks: Bury warning planks approximately 12 inches (300 mm) above direct-
buried conduits, placing them 24 inches (600 mm) o.c. Align planks along the width and
along the centerline of conduit,

3.4 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

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

B,  Use pipe slecves unless penetration arrangement requires rectangular sleeved opening.

C.  Rectangular Sleeve Minimum Metal Thickness;

RACEWAYS AND BOXES 16130-7
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1. For steeve cross-section rectangle perimieter less than SO inches (1270 mm) and no side

greater than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches (1270
mm) and 1 or more sides equal to, or greatet than, 16 inches (400 mm), thickness shall be
© 0.138 inch (3.5 mm). ‘

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

Cut sleeves to length for mounting flush with both surfaces of walls,
Extend sleeves installed in floors 2 inches (50 mm}) above finished floor Jevel.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway
unless sleeve seal is to be installed or unless seismic criteria require different clearance.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

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

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway penetrations. Install sleeves and seal with firestop materials.

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

Aboveground, Exterior-Wall Penefrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size
sleeves to allow for l-inch (25-mm) annular clear space between raceway and sleeve for
installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal underground, exterior wall penetrations.

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

RACEWAYS AND BOXES 16130 - 8
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36  FIRESTOPPING =

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly. '

37 PROTECTION

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

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

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

manufacturer.

END OF SECTION 16130
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SECTION 16410 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART | - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes:

Fusible switches,

Nonfusible switches. ‘
Molded-case circuit breakers (MCCBs).
Molded-case switches.

Enclosures,

RN S

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

C. SPDT: Single pole, double throw.

1.4 SUBMITTALS

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

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

Current and voltage ratings.

Short-circuit current ratings (interrupting and withstand, as appropriate).

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

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

AIE ol e

B.  Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,
details, and attachments to other work.

1. Wiring Diagrams:; For power, signal, and contro! wiring.

C.  Field quatity-control reports. -

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 - 1
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1. Test procedures used.

2. Test results that comply with requirements.

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

Manufacturer's field service report.

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in

emergency, operation, and maintenance manuals. In addition to items specified in Division 1

Section "Operation and Maintenance Data," include the following:

{.  Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.

QUALITY ASSURANCE

Source Limitations; Obtain enclosed switches and circuit breakefs, overcurrent protective

devices, components, and accessories, within same product category, from single source from
single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed

switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

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

Comply with NFPA 70.

PROJECT CONDITIONS

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

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

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

f,  Notify Architect no fewer than seven in advance of proposed interruption of electric
service.

5. Indicate method of providing temporary electric service.

3 Do not proceed with interruption of clectric service without Architects written
permission.

"4,  Comply with NFPA 70E.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410 -2
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COORDINATION

Coordinate Jayout and installation of switches, cirenit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

PART 2 - PRODUCTS

2.1

2.2

A.

FUSIBLE SWITCHES

Manufacturers; Subject to compliance with requirements, provide products by one of the
following:

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

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

4. Square D; a brand of Schneider Electric.

Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller: UL98 and
NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate indicated fuses,
Jockable handle with capability to accept two padlocks, and interlocked with cover in closed
position.

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

Accessories:

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

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

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

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

NONFUSIBLE SWITCHES

Manufacturers: Subject to compliance with requirements, [provide products by one of the
following: .

1.  Eaton Electrica! Inc.; Cutler-Hammer Business Unit,

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

4.  Square D; a brand of Schneider Electric.

Type GD, General Duty, Single Throw, 600 A and Smaller: UL98 and NEMA KS 1,
hotsepower rated, lockable handle with capability to accept two padiocks, and interiocked with
cover in closed position.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410-3
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Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smailer: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

Accessories:

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

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

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and
“bonded; labeled for copper and aluminum neutral conductors.

MOLDED-CASE CIRCUIT BREAKERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following: ‘

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

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

4,  Square D; a brand of Schneider Electric.

General Requirements: Comply with UL 489, NEMAAB I, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

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

Adjustable, Instantaneous-Trip Circuit Breakers; Magnetic trip element with front-mounted,
field-adjustable trip setting.

Cutrent-Limiting Circuit Breakers: Fratne sizes 400 A and smaller, and let-through ratings less
than NEMA FU 1, RK-5.

Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations
with Class A ground-fauit protection (6-mA trip).

Features and Accessories:

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

2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.

3. Application Listing: Appropriste for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

4. ShuntTrip: Trip coil energized from separate circuit, with coil-clearing contact,

5. Undervoltage Trip: Setto operate at 35 to 75 percent of rated voltage without intentional
time delay.
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6.  Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts mimic
cireuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts,

7. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.

MOLDED-CASE SWITCHES

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following;

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

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

4, Square D; a brand of Schneider Electric.

General Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit
withstand rating equal to equivalent breaker frame size interrupting rating.

Features and Accessories:

1.  Standard frame sizes and number of poles.

2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.

3. Ground-Fault Protection: Comply with UL 1053; remote-mounted and powered type
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

4,  Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA K8 1, NEMA 250, and UL 50,
to comply with environmental conditions at installed location. :

Indoor, Dry and Clean Locations: NEMA 250, Type 1.

Outdoor Locations: NEMA 250, Type 3R.

Kitchen and Wash-Down Areas: NEMA 250, Type 4X, stainless steel.

Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.

Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liguids:
NEMA 250, Type 12.

Pl el o

PART 3 - EXECUTION

3.1

A,

B.

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.5

INSTALLATION
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Install individual wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.

Comply with mounting and anchoring requirements specified in Division 16 Section "Vibration
and Seismic Controls for Electrical Systems."

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

Install fuses in fusible devices,

Comply with NECA 1.

IDENTIFICATION

Comply with requirements in Division 16 Section "Electrical Identification."

1. ldentify field-installed conductors, interconnecting wiring, and components; pr"ovide,
warning signs.

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

FIELD QUALITY CONTROL

Perform tests and inspections.

Tests and Inspections:

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

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest,

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

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

Prepare test and inspection reports, including a certified report that identifies enclosed switches

“and circuit breakers and that describes scanning results. Include notation of deficiencies

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

ADJUSTING

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

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410-6
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Bioterrorisin Laboratory Renovations

" B,  Set field-adjustable circuit-breaker trip ;énées‘é.s‘;sﬁéci'ﬁéd in Division 16 Section "Overcurrent
Protective Device Coordination",

END OF SECTION 16410

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 16410-7
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RFG No. __HHR HOIL—\«

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

West Virginia Code §5A-3-10a states: No contract or renewal of any contract may be awarded by the siate or any of its
political subdivisions to any vendor or prospective vendor when the vendor or prospective vendor or a related party to the
vendor or prospective vendor is a debtor and the debt owed is an amount greater than one thousand dollars in the

aggregate,

DEFINITIONS:
“Debt” means any assessment, premium, penalty, fine, tax or other amount of money owed to the siate or any of its

political subdivisions because of a judgment, fine, permit viclation, license assessment, defaulfed workers' compensation
premium, penalty or other assessment presently delinquent or due and required to be paid to the state or any of its
political subdivisions, inctuding any inferest or additional penalties accrued thereon,

“Debtor" means any individual, corporation, partnership, association, limited liability company or any other form or
business association owing a debf to the state or any of its political subdivisions. “Political subdivision” means any county
commission; municipality; county board of education; any instrumentality established by a county or municipality; any
separate corporation or instrumentality established by one or more counties or municipaiities, as permitted by law; or any
public body charged by law with the performance of a government function or whose jurisdiction is coextensive with one
or more counties or municipaliies. “Related party” means a party, whether an individual, corporation, parinership,
association, limited liability company or any other form or business association or other entity whatsoever, related to any
vendor by blood, marriage, ownership or contract through which the party has a refationship of ownership or other interest
with the vendar so that the party will actually or by effect receive or control a portion of the benefit, profit or other
consideration from performance of a vendor contract with the party receiving an amount that meets or exceed five percent

of the total contract amount.

EXCEPTION: The prohibition of this section does not apply where a vendor has contested any tax administered pursuant
to chapter eleven of this code, workers' compensation premium, permit fee or environmentat fee or assessment and the
matter has not become final or where the vendor has entered info a payment plan or agreement and the vender is not in

default of any of the provisions of such plan or agreement.

Under penally of law for false swearing {West Virginia Code §61-5-3), it is hereby certified that the vendor affirms and
acknowledges the information in this affidavit and is in compliance with the requirements as stated.

WITNESS THE FOLLOWING SIGNATURE

Vendor's Name:
Date:

Authorized Signature;

State of

County of , to-wit:

Taken, subscribed, and sworn 1o before me this ___day of , 20

My Commission expires L 20

AFFIX SEAL HERE NOTARY PUBLIC

Purchasing Affidavit (Revised 12/15/09)
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State of West Virginia
DRUG FREE WORKPLACE CONFORMANCE AFFIDAVIT
West Virginia Code §21-1D-5

STATE OF
COUNTY OF , TO-WIT:
I , after being first duly sworn, depose and

r
state as follows:

1. I am an employee of ; and,
(Company Name)

2. I do hereby attest that

(Company Name)

maintains a valid written drug free workplace policy and that such
policy is in compliance with West Virginia Code §21-1D-5.

The above statements are sworn to under the penalty of perjury.

{(Company Name)

By:

Title:

Date:

Taken, subscribed and sworn to before me this day of

By Commission expires

(Seal)

{Notary Public)

THIS AFFIDAVIT MUST BE SUBMITTED WITH THE BID IN ORDER TO
COMPLY WITH WV CODE PROVISIONS. FAILURE TO INCLUDE THE

AFFIDAVIT WITH THE BID SHALL RESULT IN DISQUALIFICATION OF
THE BiD. :

Rev March 2009
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ATTACHMENT
P.O#_ p#2 oy

This agreement constitutes the entire agreement between the parlies, and there
are no other terms and cond:lions applicable to the licenses aranted hereunder.

Agreed
Signature Date Signature Daie
Title Title

Company Name Agency/Division
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WV-96 AGREEMENT ADDENDUM

Rev. 10/07

In the event of conflict between this addendum and the agreement, this addendum shall control:

1. DISPUTES - Any references in the agreement to arbitration or to the jurisdiction of any court are hereby deleted. Disputes arising out of the
apgreement shall be presented to the West Virginia Court of Claims.

2. HOLD HARMLESS - Any clause requiring the Agency to indemnnify or hold harmless any party is hereby deleted in its entirety.

3 GOVERNING LAW - The agreement shall be governed by the laws of the State of West Virginia, This provision repiaces any references to any

other State’s governing law.

4. TAXES - Provisions in the agreement requiring the Agency to pay taxes are deleted. As a State entity, the Agency is exempt from Federal, State,
and Tocal taxes and will not pay taxes for any Vendor inciuding individuals, nor will the Agency file any tax returns or reports on behaif of Vendor

or any other party.

5. PAYMENT - Any references to prepayment are deleted. Payment will be in arrears.
6, INTEREST - Should the agreement include a provision for interest on late payments, the Agency agrees to pay the maximum legal rate under West
Virginia Taw. All other references to interest or late charges are deleted,
7. RECOUPMENT - Any language in the agreement waiving the Agency's right to set-off, counterclaim, recoupment, or other defense is hereby
cleted.
8. FISCAL YEAR FUNDING - Service performed under the agreement may be continued in succeeding fiscal Ycars for the term of the agreement,
the event funds are not appropriated

contingent upon funds bmnﬁ appropriated by the Legislature or otherwise being available for this service, In
or otherwise available for this service, the agreement shall terminate without penalty ot June 30, After that date, the agreement becomes of no
cffect and is null and void. However, the Agency aprees to use its best efforts to bave the amounts contemplated under the agreement included

in fts budget. Non-appropriation or non-funding shall not be considered an event of default.

9, STATUTE OF LIMITATION - Any clauses limiting the time in which the Agency may bring suit against the Vendor, lessor, individual, or any
other party are deleted.

10. SIMILAR SERVICES - Any provisions limiting the Agency's right to ebtain similar services or equipment in the event of default or non-funding
during the term of the agreement are hereby deleted.

Il ATTORNEY FEES - The Agency recognizes an obligation to pay attorney's fees or costs only when assessed by a court of competent jurisdiction.
Any other provision is invalid and considered null and void.

156 to the contrary, the Agency reserves the right to assign the agreement to another State of West
Il obtain the written consent of Agency

12. ASSIGNMENT - Noetwithstanding any clau
Virginia agency, board or commission upon thirty (30) days written notice to the Vendor and Vendor sha

prior to assigning the agreement,

13, LIMITATION OF LIABILITY - The Agency, as a State entity, cannot agree to assume the potential liability of a Vendor. Accordingly, an
Er_ovxsmn finiting the Vendor's lability for direct damages to = certain doflar amount or {o the amount of the agreement is hereby deleted,
imitations on special, incidental or consequential damages are acceptable. In addition, any limitation is null and void to the extent that it precludes

any action for injury to persons or for damages to personal property,

14, RIGHT TO TERMINATE - Agency shall have the right to terminate the agreement upon thirty (30) days written notice to Vendor. Agency
agrees to pay Vendor for services rendered or goods received prior to the effective date of termination.

15. TERMINATION CHARGES - Any provision requiring the Agency to pay a fixed amount o1 liquidated damages upon termination of the
agrecment is hereby delefed. The Agency may only agree to reimburse a Vendor for actual costs incurred or losses sustained during the current

fiscal year due to wrongful termination by the Agency prior to the end of any current agreement term.,

16. RENEWAL - Any reference to automatic renewal is hereby deleted, The agreement may be renewed only upon mutual written agreement ofthe
pariics, ‘

17. INSURANCE - Any provision re%uiring the Agency to insure cquipment or property of any kind and name the Vendor as beneficiary or as an
additional insured is hereby deleted,

18. RIGHT TO NOTICE - Any provision for repossession of equipment without notice is hereby deleted. However, the Agency does recognize a
right of repossession with notice.

19. ACCELERATION - Any reference to acceleration of payments in the event of default or non-funding is hereby deleted.

CONFIDENTIALITY: -Any provisian regarding confidentiality of the terms and conditions of the agreement is hereby deleted. State contracts

20.
are pubfic records under the West Virginia Freedom of Information Act.

21. AMENDMENTS - All amendments, modifications, aiterations or changes to the agreement shall be in writing and si;f;rtl}?dil))y bloth.pargt_:s.. No
£ UrC]ﬂSl[}g vision

amondment, modification, alteration or change may be made to this addendum without the express written approval ¢
and the Attorney General. )

ACCEPTED BY:
STATE OF WEST VIRGINIA

VENDOR

Company Name:

Spending Unit

Signed: Signed:
Title: Title:
Date:

Date:
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REQ.P.OF 05

BID BOND

KNOW ALL MEN BY THESE PRESENTS, That we, the undersigned,
, as Principal, and

, a corporation organized and existing under the faws of the State of _
, as Surety, are held and firmly bound unto the State
(% ) for the payment of which,

of '

of '
with its principal office in the City of

of West Virginia, as Obligee, in the penal sum of
well and truly to be made, we jointly and severally bind ourselves, our heirs, administrators, executors, successors and assigns.

The Condition of the above obligation is such that whereas the Principal has submitted to the Purchasing Section of the

Department of Administratior: a certain bid or proposal, attached hereto and made a part hereof, to enter into a contract in writing for

NOW THEREFORE,

{a) If said bid shall be rejected, or
(b} if said bid shall be accepted and the Principal shall enter into a contract in accordance with the bid or proposal attached

hereto and shall furnish any other bonds and insurance required by the bid or proposal, and shall in all other respects perform the
agreement created by the acceptance of said bid, then this obligation shall be null and void, otherwise this obligation shail remain in full
force and effect. It is expressly understood and agreed that the liabilily of the Surety for any and all claims hereunder shall, in nc event,

exceed the penal amount of this obligation as herein stated.

The Surety, for the value received, hereby stipulates and agrees that the obligations of said Surety and its bond shail be in no
way impaired or affected by any extension of the time within which the Obligee may accept such bid, and said Surety does hereby

waive notice of any such extension.

IN WITNESS WHEREOQF, Principal and Surety have hereunto set their hands and seals, and such of them as are corporations

have caused their corporate seals to be affixed hereunto and these presents to be signed by their proper officers, this

day of . , 20

Principal Corporate Seal

(Name of Principal)
By
(Must be President or
Vice President)
(Title)

Surety Corporate Seal

(Name of Surety)

Attorney-in-Fact

IMPORTANT — Surety executing bonds must be licensed in West Virginia to transact surety insurance. Raised corporate seals
must be affixed, a power of attorney must be attached.



(A)

(€)
(D)
(B)
(F)
(G
(1)
(1)
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(K)

L)
(M)
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(P
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(R)
()

(T
L)
(V)
(W)

NOTE:

WV State Agency
(Stated on Page 1 “Spending Unit”)
Request for Quotation Number (upper

BID BOND PREPARATION INSTRUCTIONS 206
AGENCY A
RFQ/RFP# (B)
Bid Bond
KNOW ALL MEN BY THESE PRESENTS, That we, the undersigned,
(C) of (D) ) (£)
as Principal, and (X of (G) ,
() » a corporation organized and existing under the laws

right corner of page #1)

Your Company Name

City, Location of your Company
State, Location of your Company
Surety Corporate Name

City, Location of Surety

State, Location of Surety

State of Surety Incorporation

City of Surety Incorporation
Minimum amount of acceptable bid
bond is 5% of total bid. You may state
“5% of bid” or a specific amount on
this line in words.

Amount of bond in figures

Brief Description of scope of work
Day of the month

Month

Year

Name of Corporation

Raised Corporate Seal of Principal
Signature of President or Vice
President

Title of person signing

Raised Corporate Seal of Surety
Corporate Name of Surety

Signature of Attorney in Fact of the
Surety

Dated, Power of Attorney with Raised
Surety Seal must accompany this bid
bond.

of the State of (I with its principal office in the City of

() , as Surety, are held and firmly bound unto The State
of West Virginia, as Obligee, in the penal sum of {K)
($ (L) ) for the payment of which, well and truly to be made,
we jointly and severally bind ourselves, our heirs, administrators, executors,

successors and assigns.
The Condition of the above obligation is such that whereas the Principal

has submitted to the Purchasing Section of the Department of Administration
a certain bid or proposal, attached hereto and made a part hereof to enter into a
contract in writing for

(M)

NOW THEREFORE.

(a) If said bid shall be rejected, or

(b) If said bid shall be accepted and the Principal shall enter into a
contract in accordance with the bid or proposal attached hereto and shall furnish
any other bonds and insurance required by the bid or proposal, and shall in all
other respects perform the agreement created by the acceptance of said bid then
this obligation shall be null and void, otherwise this obligation shall remain in full
force and effect. It is expressly understood and agreed that the liability of the
Surety for any and all claims hereunder shall, in no event, exceed the penal
amount of this obligation as herein stated

The Surety for value received, hereby stipulates and agrees that the
obligations of said Surety and its bond shall be in no way impaired or affected by
any extension of time within which the Obligee may accept such bid: and said
Surety does hereby waive notice of any such extension,

IN WITNESS WHEREOQF, Principal and Surety have hereunto set their
hands and seals, and such of them as are corporations have caused their corporate
seals to be affixed hereto and these presents to be signed by their proper officers,

this {N) day of {0) , 20 £)
Principal Corporate Seal (Q)
(Name of Principal)
(R) By (S

{Must be President or
Vice President)

(D)
Title
(U)
Surety Corporate Seal V)
(Name of Surety)
(W)

Attorney-in-Fact
IMPORTANT — Surety executing bonds must be licensed in West Virginia to

transact surety insurance. Raised Corporate Seals must be affixed and a Power of
Attorney must be attached.

REV. 872007







