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PART 1: GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

1.07

The Community and Technical College System of West Virginia seeks to engage a highly
qualified communications systems integrator for the installation and maintenance of a
Structured Cabling System at the North Central West Virginia Advanced Technology
Center (ATC).

This document describes the system requirements and the parameters of installation and
maintenance needed for providing a proposal for this Project. The Owner, the Community
and Technical College System of West Virginia, shall be referred to as the “CTCS” or
“Owner” hereinafter.

The facility will have a Using Agency that will be involved in project coordination of each
system. The Using Agency is Pierpont Community and Technical College (“PCTC”) and
the CTCS. They shall be referred to as PCTC/CTCS.

The Owner will be the General Contract holder and the company responding to this RFP
shall be the Offeror. The Offeror shall agree to furnish and install the proposed products
and services in accordance with the conditions, requirements and specifications of this
RFP and the Offeror's quote. The Offeror that is awarded the contract will be the
Contractor.

The CTCS reserves the right to modify the requirements stated herein, or cancel this
effort, without compensation due to any participants for work undertaken in preparation of
a response to the requirements herein. Proposers are to proceed at their own risk.

The Offeror shall identify any terms and conditions of their contract that conflict with the
requirements and terms and conditions of this request for proposal. In the event of any
such conflict between the requirements of this RFP, the requirements (specifications) of
this RFP shall govern, except as specifically identified in writing by the Offeror in
response to this RFP.

Owner's Contact Information:
A. The Contracting Officer (CO) for this contract is:

Richard Donovan

Chief Procurement Officer

Community and Technical College System of West Virginia
1018 Kanawha Boulevard, East, Suite 700

Charleston, WV 25301

(304) 558-0277

donovan@hepc.wvnet.edu
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B. The PCTC/CTCS Contracting Officers Technical Representative (COTR) is:

Robert Linger

VP Information Tech Services

Piedmont Community and Technical College
1201 Locust Avenue

Fairmont, WV 26554

304-333-3682

rlingerl@pierpont.edu

1.07 Non-mandatory Pre-proposal Meeting:

A mandatory proposal meeting will be held at the following location at 1:00 PM, Eastern
Time, September 2, 2015 to allow Offerors the opportunity to visit the site and ask
questions:

Robert H. Mollohan Research Center
Room 234

I-79 Technology Park

1000 Galliher Drive

Fairmont, WV 26554
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PART 2: PROJECT DESCRIPTION:

2.01 General:

A

The project objective is to provide a new structured cabling system for the North
Central West Virginia ATC.

The project address is:
North Central West Virginia Advanced Technology Center

500 Galliher Drive
Fairmont, WV 26554

2.02  Description of scope:

A.

B.

Furnish and install new structured cabling system for the ATC.

Perform certification testing of all cables and provide full close-out documentation.
Refer to Appendix B for structured cabling system design specifications.

Refer to Appendix C for structured cabling system design drawings.

1.  Note that work on Level 3 is shown for reference and currently not in scope.
The schedule may be adjusted to later dates by the Owner or Using Agency. The
Contractor shall complete the installation within the time stated, unless the
completion date is adjusted to a later date by the Owner or Using Agency.

Raceways and power are provided under the building construction project unless

otherwise indicated herein or on the Drawings. Refer to scope guidance on
Drawings for additional information.
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PART 3: KEY PERSONNEL REQUIREMENTS

3.01

3.02

3.03

Individuals identified below as Key Personnel and accepted for this contract are expected
to remain dedicated to this contract. However, in the event that it becomes necessary for
the Contractor to replace any of the individuals designated as key personnel, the
Contractor shall request such substitutions in accordance with this clause. Substitution of
Key Personnel will be considered under the following circumstances only:

A. All substitutes shall have qualifications at least equal to those of the person being

replaced.

B. The CO shall approve all appointments of Key Personnel in writing, and no
substitutions of such personnel shall be made without the advance written approval
of the CO.

C. Except as provided in the paragraph below, at least 30 days in advance of the

proposed substitution, all proposed substitutions of Key Personnel shall be
submitted in writing to the CO, including the information required in paragraph
below.

The following identifies the requirements for situations where individuals proposed as
Key Personnel become unavailable because of sudden illness, death or termination of
employment:

A The Contractor shall within 5 work days after the event, notify the CO in writing
of such unavailability. If the event happens after award, the CO will determine if
there is an immediate need for a temporary substitute and a continuing requirement
for a permanent substitute for the Key Personnel position. The CO will promptly
inform the Contractor of this determination.

B. If the CO specifies that a temporary substitute is required, the Contractor shall as
soon as is practical identify who will be performing the work as a temporary
substitute. The temporary substitute will then start performance on a date mutually
acceptable to the CO and the Contractor.

C. Within 15 work days following the event, if the CO specifies that a permanent
substitute is required, the Contractor shall submit, in writing, for the CO's
approval, the information required in 3.04 below, for a proposed permanent
substitute for the unavailable individual.

Request for substitution of Key Personnel shall provide a detailed explanation of the
circumstances necessitating substitution, a resume of the proposed substitute, and any
other information requested by the contracting officer to make a determination as to the
appropriateness of the proposed substitute's qualifications. All resumes shall be signed by
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3.04

3.05

the proposed substitute and his/her formal (per company accepted organizational chart)
direct supervisor or higher authority.

As a minimum (or as otherwise specified in the solicitation), resumes shall include the

following:

A. Name of person.

B. Functional responsibility.

C. Education (including, in reverse chronological order, colleges and/or technical
schools attended (with dates), degree(s)/certification(s) received, major field(s) of
study, and approximate number of total class hours).

D. Professional certifications or licenses.

E. Required manufacturer’s certifications.

F. Citizenship status.

G. Experience including, in reverse chronological order for up to ten years, area(s) or
work in which a person is qualified, company and title of position, approximate
starting and ending dates (month/year), concise descriptions of experience for each
position held including specific experience related to the requirements of this
contract.

H. Certification that the information contained in the resume is correct and accurate

(signature of key person and date signed, and signature of the supervisor or higher
authority and date signed will be accepted as certification).

The CO will promptly notify the Contractor in writing of his/her approval or disapproval
of all requests for substitution of Key Personnel. All disapprovals will require re-
submission of another proposed substitution within 15 days by the Contractor.
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PART 4: OFFEROR QUESTIONS AND PROPOSALS

4.01

4.02

4.03

4.04

4.05

4.06

4.07

Questions and requests for clarifications concerning the RFP must be submitted via email
to Chief Procurement Officer at: donovan@hepc.wvnet.edu. Questions and requests for
clarification will be received until 5:00 PM, Eastern Time, September 4, 2015. Answers
will be posted as an Addendum to the RFP at the following URL on September 8, 2015:
https://wvhepc.org/purchasing/

Telephoned and verbal questions will not be accepted.

Questions shall be submitted in writing via e-mail or hard copy by the due date and time.
Answers to questions and clarifications will be provided by Addendum via the webpage
posting above, giving due regard to the proper protection of proprietary information.

The Offeror shall deliver one (1) original proposal in a three-ring binder suitable for photo
coping and one complete electronic copy in PDF format on a CD-ROM or flash drive to
the Chief Procurement Officer by the due date and time indicated below. Please note that
proposal submission by email will not be accepted.

Late proposals will not be considered. If there is any variance between the electronic and
printed versions, except for signatures, the CTCS Evaluation Committee may reject the
proposal in whole or in part. Do not submit proposals by fax.

Sealed proposals shall be enclosed and secured in a sealed envelope/package and properly
marked and displayed on outside of envelope/package bearing the name, address of
proposer, proposal number and project identification. No other information shall be
included or written on the outside of the proposal envelope/package. The CTCS shall not
be responsible for unidentified proposals. Proposals will be received until 3:00 PM,
Eastern Time, September 15, 2015 and shall be delivered to:

Chief Procurement Officer

RFP 16006

Community and Technical College System of West Virginia
1018 Kanawha Boulevard, East, Suite 700

Charleston, WV 25301

The CTCS reserves the right to reject any proposal that is incomplete, late, or improperly
formatted. The CTCS may also reject any proposal if the Proposer fails to respond to a
request for clarification by the CTCS. The CTCS reserves the right to waive minor
informalities or irregularities, or significant mistakes that can be waived or corrected
without prejudice to other Offerors, which are evident after examining the proposal, are
considered matters of form rather than substance; that is, the effect on price, quantity,
quality, or terms and conditions is negligible. The Chief Procurement Officer may waive
such informalities or irregularities or allow the Offeror to correct such mistakes,
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4.08

4.09

4.10

411

depending on which is in the best interest of the CTCS. Further, the CTCS reserves the
right to negotiate final equipment, work and pricing with the successful Offeror. If
negotiations are not successful, the CTCS reserves the right to negotiate with the next
most successful Offeror or to rebid.

The CTCS will be the sole judge as to whether any proposal complies with the Technical
Specifications and whether equivalent items offered or variations from the Technical
Specifications will afford comparable and equivalent performance. Any such decisions by
the CTCS shall be final and conclusive.

In the event of a conflict between any of the RFP documents, resolution will be at the sole
discretion of the CTCS.

The CTCS reserves the right to change the dates of the above activities and require further
information or other considerations. The Offeror is responsible for any and all expenses
related to the preparation and submission of a response to this solicitation. The CTCS shall
incur no obligation except pursuant to the execution of a contract by the CTCS and the
successful Contractor.

Important dates:

Release of RFP August 19, 2015

Non-Mandatory pre-proposal meeting 1:00 PM, Eastern Time, September 2, 2015
Written questions due 5:00 PM, Eastern Time, September 4, 2015
Questions answered and posted September 8, 2015

Proposals will be received until 3:00 PM, Eastern Time, September 15, 2015

Notice to proceed (estimated) October 1, 2015
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PART 5: SELECTION CRITERIA
5.01 The following items will be considered in making a decision:

A Financial Strength (10% of total score)
1. Financial strength

B. Quality Assurance (15% of total score)
1. Quiality assurance plan

C. Technology (15% of total score)
1. Deviations from the specifications, if any
2. Features

D. Support (15% of total score)

1. Project management

2. Training plan

3. General continuing support

4. Coordination with other trades

5. Availability

6. Warranty
E. Experience (15% of total score)

1. Manufacturer certification program level

2. With facilities of similar type and size

3. Principal/supervisory personnel experience
F. References (5% of total Score)

1. General quality and workmanship

2. System performance

3. Maintenance

4. Completion date performance

5. Client/contractor working relationship
G. Cost (25% of total score)

1. Proposed system pricing

2. Optional components pricing

5.02 Evaluation Committee:

A. The evaluation committee will consist of PCTC staff, CTCS staff and Newcomb &
Boyd staff. They will be chosen because of their special expertise in procurement
of the products and/or services that are the subject of this RFP. Offerors may not
knowingly contact members of the Evaluation Committee (other than the CO or
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COTR) regarding this RFP. Any intentional, unauthorized contact may disqualify
the Offeror's proposal.

5.03 Evaluation factors for award:

A.

The evaluation committee reserves the right to award the contract based on the
initial quotes received, without discussions or negotiations of such quotes.
Therefore, it is critically important that each quote be fully responsive to the RFP
without exception to any provision. Offerors should submit initial quotes which
respond most favorably to the requirements.

The evaluation committee also reserves the right to conduct discussions, if later
determined to be necessary, with Offerors making the competitive range (i.e., the
most highly rated quotes, unless the range is further reduced for the purposes of
efficiency). The Owner anticipates awarding a contract to the Offeror whose quote
is the "best value™ with price and other factors considered. The Contracting Officer
may consider award to other than the lowest priced Offeror when in the best
interest of the CTCS. The Owner reserves the right to make no award pursuant to
this solicitation.

Offerors are hereby notified that the Owner may utilize a private consultant to
assist in the evaluation of responses. The consultant will have access to any and
all information contained in an Offeror's response and will be subject to the
appropriate conflict of interest, standards of conduct, and confidentiality
restrictions. However, proposals received in response to this RFP are subject to the
West Virginia Freedom of Information Act.
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PART 6: PROPOSAL FORMAT AND REQUIRED CONTENT

6.01

6.02

6.03

6.04

6.05

6.06

6.07

The Offeror is responsible for any and all expenses related to the preparation and
submission of a response to this solicitation. The Owner shall incur no obligation except
pursuant to the execution of a contract and the successful Offeror (Contractor).

The Offeror shall include all (if any) assumptions, conditions, and/or exceptions upon
which the contractual and cost/price terms and conditions of the Offeror's quotations
based. If not included, it will be assumed that none exists and that the Offeror agrees to
comply with all of the terms and conditions set forth herein this solicitation document,
including all requirements, specifications, and provisions. It is not the responsibility of
the evaluation committee to seek out and identify assumptions, conditions, and/or
exceptions buried within the Offeror's response.

Prepare your response with the headings and item numbers indicated below, and in the
same order. The indicated supporting documents shall be included in an appendix.

The Offeror shall submit a single quote in response to this Solicitation. Multiple and/or
alternate quotes from the same Offeror may not be accepted.

The Offeror shall furnish one (1) original signed paper proposal, hard copy form, in a
three ring binder suitable for photo coping. One (1) complete copy of the proposal shall
also be provided on a compact disk (CD). This copy shall be provided in Adobe Acrobat
format with the Pricing Forms provided in Microsoft Excel format in addition to the PDF
printed format.

Financial Strength/Quality Assurance:

A. Financial strength: Indicate the length of time you have been in this line of
business. Provide documentation supporting your statements of financial stability
by Dun & Bradstreet rating, and an audited financial statement.

B. Quality assurance plan: describe the specific quality control and enhancement
procedures your company will use, if selected for this work. List relevant business
and contractor's licenses. Provide copies of these business and contractor's

licenses.
Technology:
A Deviations from the specifications, if any: list the equipment that will be provided

to meet each paragraph of the products section of the specification. This part of
the response shall be organized in the same sequence as the specifications.
Supporting data shall include catalog data on the major systems being proposed. If
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the proposed system deviates from these specifications, that deviation shall be
noted and explained.

Features: the specifications represent the minimum level of requirements.
Components or systems proposed should meet these requirements plus provide
additional desirable functions and capabilities, which are unique to the particular
product. Describe the additional benefits and features, beyond the minimum
requirements specified herein, which the proposed systems will provide.

6.08 Support:

A.

B.

Project management: indicate your approach to project management.

Training plan: indicate your recommendations for training. Indicate methodology,
and length of training.

General continuing support: provide documentation of your company's
performance in servicing and maintaining similar systems. Furnish the names,
addresses, and telephone numbers of the Owners' representatives who serve as
your contacts on five (5) projects similar in scope for which your company has
ongoing service agreements.

Coordination with other trades: the selected contractor will be required to provide
documentation of raceway and power requirements for the security systems to the
Owner's electrical contractor for implementation under a separate contract made
directly with the Owner. Explain how you will coordinate these issues.

Availability: provide a proposed schedule for completion of the work, with
defined milestones. Assume the selected contractor will receive a notice to
proceed during the week of October 1, 2015. Provide a list of projects scheduled
for installation concurrent to the schedule specified herein. Include information
indicating scope and potential conflicts.

Labor and equipment warranty shall, at a minimum, be for a period of one year
after final acceptance. State any extended warranty offered at no additional cost.

6.09 Experience:

A.

Manufacturer: Indicate and provide evidence of current certification level with
each of the manufacturers proposed. Indicate if you are an authorized or certified
dealer, and level of certification. Reference only the local office performing the
work for certification.



Newcomb &Boyd

Facilities of similar type and size: furnish the name and address and a brief
description for six (6) projects for which your company has installed a system
similar in scope. Provide the name, telephone number and email address of an
Owner's or user's representative who is familiar with the scope of the work and
your involvement with the project.

Principal/supervisory personnel experience: indicate your management and team
structure. Provide resumes of key employees who will be involved in this Project
and their specific roles as related to this project. Indicate specific manufacturers'
training completed by each.

6.10 References:

6.11

A.

Cost:

Three of the six references provided above will be contacted and asked to rate your
firm's performance in the following areas: quality and workmanship, system
performance, maintenance, completion date performance, and client/contractor
working relationship.

General: visit the Project before preparing a proposal. The specifications define
the systems. Your price shall include taxes, permits and fees, shipping, insurance,
guarantees, warranties, and service contracts. Your price shall also include the
cable.

Pricing

1. Proposers are required to guarantee their prices for a period of 90 days
from the date for receipt of proposals.

2. The base proposal price shall include all labor and materials required to
install, test, and train personnel in accordance with the specifications.

3. Proposers shall complete the Bid form in Appendix A. Pricing shall include
materials, labor, taxes, and shipping to provide a turnkey system.

4. Proposers shall provide unit pricing for additional work and for the deletion
of work. Include all materials, applicable taxes, shipping, installation and
testing, overhead and profit. Unit prices shall remain fixed for 12 months
after the contract date. Proposers shall complete pricing form in Appendix
B.

5. Proposers shall provide pricing information for a maintenance agreement of
the system. Include all materials, labor, and software upgraded. Pricing
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shall include manufacturer provided software maintenance.

6. Proposers shall provide supporting documentation in the format of a
schedule of values spreadsheet identifying system components for each the
base bid and each of the additive alternates in the format of the table
provided in Appendix A. The spreadsheet will have tabs for the base bid
and each alternate. List quantities and types of equipment, cables, labor
hours, and rate. Include manufacturer’s part numbers only.

7. An electronic copy of the Bid forms and Schedule of Values in Microsoft
Excel format will be available to the Proposers under RFP 16006 at the
following URL.: https://wvhepc.org/purchasing/




Newcomb &Boyd

PART 7: PROJECT REQUIREMENTS

7.01 Terms and Conditions:

7.02

7.03

A

B.

Information, Discussions, and Disclosures

Any information provided by the Owner or any contractor prior to the release of
this RFP, verbally or in writing, is considered preliminary and is not binding for
the Owner or the contractor.

The proposer shall neither make available, nor discuss, the RFP or any parts of the
proposal to or with any employees of the Owner from the date of issuance of the
RFP until the proposal submission date, unless allowed for purposes of
clarification by the Owner's agent in writing.

The proposer shall neither make available, nor discuss, any cost information
contained in the sealed copy of the proposal to or with any employee of the Owner
from the date of issuance of this RFP until the contract award has been announced,
unless allowed by the Owner in writing for the purpose of clarification or
evaluation.

Addenda:

A.

No interpretation of the meaning of the drawings, specifications, or other bidding
documents, or correction of any apparent ambiguity, inconsistency, or error therein
will be made verbally to any proposer. Every request for such interpretation or
correction shall be in writing, as indicated previously herein. In case the Owner
finds it expedient to supplement, modify, or interpret any portion of the bidding
documents prior to the proposal due date, such procedure will be accomplished by
the issuance of written addenda to the RFP which will be mailed, transmitted via
email, or delivered to all prospective proposers at the respective address furnished
for such purpose.

All addenda will become part of this RFP and shall be responded to by each
proposer.

All addenda shall be acknowledged in writing in the proposal submitted by the
proposer.

This RFP, any subsequent addenda, and any written responses to questions takes
precedence over any information previously provided.

Shipping: shipping, rigging, and other destination charges shall be included in the cost of
the proposed system.
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7.04  Subcontracting

A. The contractor may subcontract parts of the work to be performed, but will retain
responsibility for all the work associated with the contract for system installation.
The proposer must identify any subcontractors intended for use in the execution of
this contract.

7.05 Software License

A. The contractor shall disclose the terms and conditions of its software licensing and
any limitations on the use of software in the Proposal.

7.06 Insurance

A. The contractor shall provide all necessary Workman's Compensation Insurance,
General Liability Insurance, and Automobile Liability Insurance, and where
applicable, Products Liability Insurance, with the Owner being included as a
named insured on the liability insurance policies.

B. Certificates of Insurance on all such insurance coverage carried by the contractor
shall be furnished to the Owner prior to commencement of any work.

C. The minimum insurance limits the contractor shall provide are as follows:
1. Workmen's Compensation:
a. E. L. Each Accident $ 500,000
b. E. L. Disease-Each Employee $ 500,000
E. L. Disease-Policy Limit $ 500,000
2. Commercial General Liability (per occurrence):
a. Each Occurrence $1,000,000
b. Damage to Rented Premises $1,000,000
C. MED EXP (anyone person) $ 5,000
d. Personal & ADV Injury $1,000,000
e. General Aggregate $2,000,000
f. Products-COMP/OPP Aggregate  $2,000,000
3. Property Damage:
a. Each occurrence $1,000,000
b. Aggregate $1,000,000

4. Automobile Liability — Owned, Non-owned, and Hired:
a. Bodily injury, each person $1,000,000
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7.07

7.08

7.09

7.10

b. Bodily injury, each accident $1,000,000
C. Property damage, each occurrence  $1,000,000
D. The Owner will be exempt from, and in no way liable for, any sums of money

which may represent a deductible on any insurance policy. The payment, if any
deductible applies, shall be the sole responsibility of the contractor providing
insurance.

PREVAILING WAGE RATES: This Project is not subject to prevailing wage rates.

WEST VIRGINIA CONTRACTOR’S LICENCE: West Virginia Code 821-11-2 requires
that all persons desiring to perform contractual work in West Virginia must be duly licensed.
The West Virginia Contractor's Licensing Board is empowered to issue the contractor's
license. Additional information is available at the following URL:
http://www.wvlabor.com/newwebsite/pages/contractor_licensing.html. West Virginia Code
821-11 requires any prospective Bidder to include the contractor's license number on their
Bid. The successful Bidder will be required to furnish a copy of their contractor's license
prior to issuance of a Purchase Order/Contract.

CERTIFIED DRUG-FREE WORKPLACE REPORT: Pursuant to West Virginia Code
821-1D-7B, no less than once per year, or upon completion of the project, every contractor
shall provide a certified report to the public authority which let the contract (see Certified
Drug-Free Workplace Report Cover Sheet). The report shall include:

A. Information to show that the education and training service to the requirements of
West Virginia Code 821-1D-5 was provided;

B. The name of the laboratory certified by the United States Department of Health and
Human Services or its successor that performs the drug tests pursuant to this article;

C. The average number of employees in connection with the construction on the public
improvement;
D. Drug test results for the following categories including the number of positive tests

and the number of negative tests: (1) Preemployment and new hires; (2) Reasonable
suspicion; (3) Post-accident; and (4) Random.

VENDOR REGISTRATION AND DISCLOSURE STATEMENT: The successful Offeror
must be a registered vendor with the West Virginia Department of Administration,
Purchasing Division, prior to receiving a contract/purchase order. Vendor Registration
information is available at the following URL.:

http://www.state.wv.us/admin/purchase/VVendorReg.html
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7.11

7.12

7.13

7.14

7.15

7.16

Shipping: shipping, rigging, and other destination charges shall be included in the cost of
the proposed system.

Payments: the proposer shall submit a proposed payment schedule.

Royalties, Patents, and Licenses

A.

The contractor shall defend or settle at its own expense, any claim or suit against
the Owner alleging that any contractor products furnished under the Agreement
infringe any United States patent or copyright. The contractor shall also pay all
damages and costs that by final judgment may be assessed against the Owner due
to such infringement. The Owner will promptly notify the contractor in writing of
such claim or suit and expect the contractor's obligation to be as sole control of the
defense or settlement of such claim or suit. The Owner will cooperate with the
contractor in a reasonable way to facilitate the settlement or defense of such claim
or suit. The contractor will not be responsible if the claim or suit arises from the
Owner's modifications, or from combinations of products provided by the
contractor with products provided by the Owner or others.

If any contractor-provided products become, or in the contractor's opinion are
likely to become, the subject of an infringement suit, the contractor shall:

1. Procure for the Owner the right to continue using the applicable product;

2. Replace or modify the product to provide a no infringing product that is
functionally equivalent in all material respects; or

3. Refund the purchase price or one-time software license fee less a
reasonable allowance for use.

Assignment

A.

Neither the contractor nor the Owner may assign this agreement without the prior
written consent of the other party.

Subcontracting

A

The contractor may subcontract the work to be performed, but will retain
responsibility for all the work associated with the contract for system installation.
The proposer must identify any subcontractors intended for use in the execution of
this contract.

Supplemental Terms and Conditions/Modifications
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A Any supplemental terms, conditions, modification, or waiver of these terms and
conditions must be in writing and signed by the contractor and the Owner.

7.17  Waiver of Rights or Remedy

A. If the contractor or the Owner fails to enforce any rights or remedy available under
this Agreement, that failure will not be construed as a waiver of any right or
remedy with respect to any other breach or failure by the other party.

7.18 Statement of Intent

A. The Owner certifies the products acquired under this agreement are intended for
internal use and not for the purpose of resale.

7.19  Exhibits Applicable to this RFP and to the Contract

A. The following is a list of Exhibits that are attached and are a binding part of this
RFP:

Exhibit A, Instructions to Bidders

Exhibit B, Terms and Conditions

Exhibit C, Agreement Addendum (Form WV-96)

Exhibit D, No-Debt Affidavit — TO BE SUBMITTED WITH PROPOSAL

Exhibit E, Drug Free Workplace Conformance Affidavit — TO BE SUBMITTED
WITH PROPOSAL

Exhibit F, Vendor Registration and Disclosure Statement
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PART 8: PROJECT DOCUMENTS

8.01 Please include in your proposal a price for a complete turnkey installation of the systems
indicated in the following documents:

8.02  Specifications:

A. The specifications define performance criteria, selected specific installation
requirements, and some specific performance requirements, which are to be
provided under this contract. The level of detail contained within these documents
is limited and is intended to be sufficient to obtain competitive proposals from
multiple contractors. Detailed design and engineering, including, but not limited
to, incidental equipment, ancillary equipment or interface devices, equipment rack
layouts, control panel layouts, and equipment mounting details, shall be included
in the scope of your work.

2700 10 Communications General

27 00 90 Communications Commissioning
27 1000 Structured Cabling Systems

27 1100 Broadband Cabling Systems

8.03 Cabling and Infrastructure Drawings:

T001 TELECOM LEGEND AND NOTES

T201A FIRST FLOOR PLAN AREA A - TELECOM
T201B FIRST FLOOR PLAN AREA B - TELECOM
T201C FIRST FLOOR PLAN AREA C - TELECOM
T202A SECOND FLOOR PLAN AREA A - TELECOM
T202B SECOND FLOOR PLAN AREA B - TELECOM
T202C SECOND FLOOR PLAN AREA C - TELECOM
T203 THIRD FLOOR PLAN -TELECOM

T301 TELECOM ENLARGED PLANS

T401 TELECOM RISER DIAGRAMS

T501 TELECOM GENERAL DETAILS

T502 TELECOM FACEPLATE DETAILS
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APPENDIX A

BID FORMS



Appendix A - Base Bid Form

RFP# 16006 - North Central ATC - Base Bid

Building Structured Cabling System Total Cost

Bid Alternates

Optional Maintenance Costs

For Base Bid
System
Total Base System Annual Maintenance Year2 $
Total Base System Annual Maintenance Year3 $
Total Base System Annual Maintenance Year4 $
Total Base System Annual Maintenance Year5 $

Company Name and Address

Officer (Print Name) Title

Authorized Signature Date




Instructions

1. Complete each TAB of the spreadsheet. For each tab include a line item for costs that
not directly related to specific components. Suchs costs are engineering, project
management, closeout documentation, etc.)

2. Enter the required information in the following cells:

Manufacturer: of the equipment provided

Part No: of the equipment provided

Description - maximum 27 characters, use standard abbreviations. Do not use
punctuation such as periods, appostrophies or quotations. (feet = ft, inches = in)(example:
3/4in copper DHW)

UM - select relevant unit from UM list (UM Codes) Must be CAPS .

Quantity - whole number, no decimals ( do not use truncation to hide decimal portion of
value.

Labor - whole number, no decimals (do not use truncation to hide decimal portion of
value. Round value to nearest dollar.)

Material - whole number, no decimals ( do not use truncation to hide decimal portion of
value. Round value to nearest dollar.)

Total - no entry required, field will auto calculate. Shaded areas are auto calculating.

3. To add lines to the sheet, select the last empty formatted line (above the shaded Total
line) on the sheet (click in the left most column, the one EXCEL numbers) and from the
Edit menu or the popup menu (right mouse button) select COPY(or use Ctrl-C).

From the Insert menu select Copied Cells or from the popup menu select Insert Copied
Cells.

4. Do not insert additional columns.

5. Do not add lines below the Total line (shaded line).

6. Do not use header lines (Bldg names/numbers, floor numbers, elevation titles).
Incorporate all titles in descriptions (example: Bld-1 Acc Ceilings)

7. Do not hide columns or rows.

Page 1



UM (Unit of Measure) Codes for TPB

UM

UM Desc

AC

Acres

BF

Board Feet

CF

Cubic Feet

Cl

Cubic Inches

CS

Hundred Square Feet

CY

Cubic Yard

EA

Each

FC

Hundred Feet

FT

Feet

GA

Gallons

HR

Hour

IN

Inches

LB

Pounds

LF

Linear Feet

LS

LumpSum

LY

Linear Yard

MB

Thousand Board Feet

MF

Thousand Feet

MH

Man Hour

MI

Miles

MO

Months

NT

Not to Exceed

PC

Pieces

SF

Square Feet

Sl

Square Inch

SQ

Square

SY

Square Yard

TN

Tons

WK

Weeks

YD

Yards




SCHEDULE OF VALUES

Project No: RFP# 16006 - Base Contract
Project: CTCS of WV - Pierpont CTC - North Central Advanced Technology Center
Contractor:

SCHEDULED
Manuf. Part No. DESCRIPTION UM QTY. Labor Material VALUE

B R R R R e e R R R R R R R R R R R R R R R R A R Rozd Rz oo oo Red e R

Total $ = $ B
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SECTION 27 00 10 - COMMUNICATIONS GENERAL

PART 1: GENERAL

1.01 DESCRIPTION:

A

These Communications General provisions apply to Section 27 10 00, Structured Cabling Systems, and to
Section 27 11 00, Broadband Cabling Systems.

This Section also covers raceways and boxes for the communications systems.
Communications systems commissioning is specified in Section 27 00 90, Communications Commissioning.

The communications systems contractor shall be responsible for interfacing power and grounding provisions
with work provided under these Sections.

1.02 QUALITY ASSURANCE:

A

Conform to the following:
1. NFPA 70-2005.

Provision of manufactured components, installation, wiring and testing shall be the responsibility of a single
Contractor.

Supply only new equipment, parts and material currently manufactured at the time of submittal, and operate
only for testing as part of installation procedure.

Conduit sizes specified herein or indicated on the Drawings refer to the standard trade sizes, are for
identification purposes only, and are not actual dimensions.

Codes, standards and regulations referred to are minimum standards. Where the requirements of these
specifications or drawings exceed those of the codes, standards and regulations, the drawings or
specifications govern.

Adhesives and Sealants:

1. Adhesives, sealants, and sealant primers used inside the building (defined as inside the
weatherproofing envelope and applied on site) shall comply with SCAQMD Rule 1168-2005 for
volatile organic compound content limits.

2. Aerosol adhesives shall comply with GS 36-2011 for volatile organic compound content limits.

Paints and Coatings:

1. Anticorrosive and antirust paints applied to interior ferrous metal shall not exceed a volatile organic
compound content limit of 250 g/L per GS 11-2011.

1.03 SUBMITTALS:

A

ETB #0914

Within 15 days after notice to proceed, submit a schedule indicating the proposed submission date of each
submittal specified herein. Schedule shall anticipate the submittal review time, the possible need for
resubmittals, and the time required for fabrication, shipping and integration into the construction sequence.
Architect will advise of any conflicts in reviewing submittals that the proposed schedule presents.

Submittals shall be prepared in a line-by-line format corresponding to these Specifications and shall indicate
compliance with each requirement specified herein and indicated in the Drawings.

1. In addition to any other transmittal or cover sheet used, fill out and attach to each individual submittal
a copy of the Cover Sheet for Submittals to Newcomb & Boyd included at the end of this Section.

2. Indicate manufacturer's installation instructions.
3. Indicate deviations, if any, including any from the manufacturer's installation instructions.
270010 -1 North Central Advanced Technology Center
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SECTION 27 00 10 - COMMUNICATIONS GENERAL

10.

Reproductions or electronic versions of design drawings shall not be used in the preparation of shop
drawings.

Resubmittals that are required to address review comments shall include a cover transmittal with a
written explanation of how each review comment has been addressed.

Submittals not specifically required, or not complying with the format requirements, will be returned
unreviewed.

Submittal data for each individual Section shall be submitted as a single package.
Floor plans and diagram shop drawings shall be provided in PDF format.

Submittals are required before installation begins. Equipment shall not be ordered, and pay
requests will not be approved prior to receipt and approval of submittals.

Submittals shall include letter size equipment information sheets in 3-ring binders. Binders shall
include an index of contents and divider tabs.

Submittals shall include the following:

1.

10.

11.

Wiring diagrams indicating proposed connections of equipment, equipment types, model numbers,
and designations for cables and termination points.

Floor plans indicating equipment locations including equipment identification and references to
wiring details.

Product data sheets on equipment, materials, and cables.
Shop drawings of fabricated or modified units, if any.

Description of labeling methods (including the label scheme and method of attachment) and specific
labels being used for cable and outlets.

Separate one-line diagrams indicating the proposed backbone distribution, and the horizontal
distribution (typically one diagram for each outlet type).

Elevations of equipment racks, cabinets, and telephone backboards indicating equipment
placement.

Detailed coordinated layouts of communications rooms at 1/4" = 1'-0" scale indicating each
component drawn to scale, including coordinated power connections, lighting, and other trades'
equipment such as security panels, paging, fire alarm panels, and service provider equipment.
Samples of each type of outlet with labels.

Required raceways and power outlets, including quantity, locations, and capacity characteristics.

Environmental requirements, including heat release.

1.04 ENVIRONMENTAL REQUIREMENTS:

A

ETB #0914

Systems or equipment installed in environmentally controlled areas shall meet performance requirements
specified herein in the following conditions:

1.

2.

Temperature: 40°F to 95°F.
Humidity: 20% to 80% RH.

Air purity: systems shall be capable of continuous operation in an environment where the level of
dust, lint, paper fiber, and other airborne particles is equal to that found in a standard office.

270010-2 North Central Advanced Technology Center
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Systems or equipment installed in indoor environmentally uncontrolled areas shall meet performance
requirements specified herein in the following conditions:

1. Temperature: 0°F to 120°F.
2. Humidity: 5% to 95% RH.

Systems or equipment installed in outdoor areas shall meet performance requirements specified herein in the
following conditions:

1. Wind-driven dust, dirt, sand, and snow for 6 hours.

2. Rain at a maximum rate of 4" per hour.

3. Ice loads up to 2" measured radially to exposed surfaces.
4. Wind: 85 mph, maximum.

5. Sleet with wind: 55 mph, maximum.

6. Snow cover: 2' maximum, measured vertically.

7. Humidity: 0% to 100% RH.

8. Temperature: -30°F to 150°F.

1.05 SPACE CONDITIONS:

A

Verify dimensions of equipment, equipment arrangements, space availability (including any millwork or
cabinetry provided by others) and provide systems that work within the constraints of the space available.
Notify the Architect of any situation where space constraints are a problem, prior to the ordering or purchase
of equipment. The Contractor shall bear the expense of providing alternate equipment which will work within
the available space, if space availability problems are discovered after equipment is ordered.

Drawings are diagrammatic in nature and, unless explicitly dimensioned, indicate approximate locations of
equipment and components. Changes in the location, and offsets, of same which are not shown on the
Drawings but are necessary in order to accommodate building conditions and coordination with the work of
other trades, shall be made during the production of shop drawings and prior to initial installation, without
additional cost to the Owner.

Provide access to equipment and components requiring operation, service or maintenance within the life of
the system.

1.06 WARRANTY:

A

Equipment shall be free of faulty workmanship and defects for a period of 1 year from date of substantial
completion.

Replace defective materials and repair faulty workmanship within 2 days of notification at no cost to the Owner
during warranty period.

In addition to warranty, provide maintenance service for the warranty period, including at least 2 semi-annual
visits to site for checking and adjustment of equipment. During this period, answer service calls within 24
hours. During this period, maintenance calls shall be completed within 3 days of notification and at no cost to
the Owner.

PART 2: PRODUCTS

2.01 SLEEVES:

A

B.

ETB #0914

Wall sleeves shall be galvanized rigid metal conduit or electrical metallic tubing.

For floor slabs above grade, plastic core form block-outs shall be used.

270010-3 North Central Advanced Technology Center
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2.02 PENETRATION SEALS:

A. Firestops:

1. Refer to Section 07 84 00, Firestopping.

2.03 RACEWAYS, CABLE TRAYS, AND BOXES:

A. Raceways, cable trays, and boxes shall be in accordance with Section 26 11 00, Raceways, Section 26 11 20,
Cable Trays, and Section 26 13 00, Boxes.

B. Cable Runways:

1. Cable runways shall form a wireway system for cable management inside communications rooms.
Runways shall include nominal 12" wide, steel construction, with endplates and dropouts. Runways
shall be classified by UL and rated as an equipment grounding conductor.

2. Runways shall have 0.375" x 1.5" stringers rated for 42 Ib/ft at L/360 when supported at 6' intervals.

C. J-Hooks:

1. J-hooks shall be designed to support a minimum of 80 category 5 telecommunications cables, shall
be steel, UL listed for a maximum static load of 50 Ib, and shall be rated for use in plenum
environments.

PART 3: EXECUTION
3.01 GENERAL:

A. Install plenum rated cables where cables are not installed in conduits or enclosed wireways.

B. Install cables designed for the installation environment.

1. For each cable distribution application, install fiber optic and copper cables UL listed for the
application.

2. For cable distribution applications including enclosures or raceways underground or in slabs on
grade, install fiber optic and copper cables designed for use in wet locations.

C. Provide incidental equipment or devices to provide a complete and operable system.

D. Verify correctness of parts lists and equipment model numbers and conformance of each component with
manufacturer's specifications.

E. Equipment shall be installed in accordance with the manufacturer's instructions.

F. Equipment, except portable equipment, shall be held in place. This shall include equipment, enclosures,
components, and cables. Fastenings and supports shall support their loads with a safety factor of at least 3
unless otherwise specified herein.

G. Prevent and guard against electromagnetic and electrostatic hum, and install the equipment to provide safety
for the operator.

H. Repair or replace any equipment or materials damaged during the construction period.

3.02 EQUIPMENT ENCLOSURES:

A. Where controls or equipment are specified herein or indicated on the Drawings for future installation, space
shall be provided in the control console and the equipment racks, and on the control panels.

B. Provide ventilation according to equipment manufacturer's recommendations.

C. Provide unused equipment enclosure panel space with blank or ventilating panels.

ETB #0914 270010-4 North Central Advanced Technology Center
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Mount an AC enclosure wiring diagram as provided by others in each enclosure with the following information:
1. The number of AC power circuits within the enclosure.

2. A schematic diagram showing the incoming AC circuits and the location and quantity of outlets fed
by each circuit.

3. The current capacity of each circuit.
4. The location of the breaker panel and the number of various breakers.
5. Indicate that the enclosure and equipment are on an isolated ground system (if applicable).

3.03 SLEEVES:

A.
B
C.
D
E

F.

Provide where conduits pass through elevated floor slabs if conduits are not a part of the slab pour and for
future cable or conduit risers.

1. Install in raised foundations at least 2" high.

Provide where cables pass through walls and elevated floor slabs.

Wall sleeves shall extend 4" from each side of the walls.

Openings through slabs for busway risers shall be finished with a 4" wide x 2" high curb around the opening.
Sleeves shall be secured in place. Provide insulating bushings on both sides of sleeves for cables.

Provide ground bushings on both sides of sleeves containing separate ground conductors.

3.04 PENETRATION SEALS:

A

General:

1. Install in accordance with the manufacturer's published instructions to achieve ratings and
classifications specified herein. A copy of these instructions shall be maintained and available on
site.

Firestops:

1. Close and firestop penetrations through fire- and smoke-rated construction. Materials used to seal
these penetrations shall continue the construction’s fire and smoke resistance ratings
uninterrupted and shall maintain an effective barrier against the spread of flame, smoke, water
and hot gases.

2. Install after installation of raceways and cable trays.

Expansion Seals:

1. Install to seal single conduit or cable penetrations of walls below grade.

Seal Assemblies:

1. Install to seal the penetration of walls below grade by multiple cables in the same opening.

3.05 CABLES, CONNECTORS AND MISCELLANEOUS EQUIPMENT:

A

ETB #0914

Receptacles and Connectors:

1. Unless otherwise specified herein, female type receptacles shall be used for floor, wall and panel
mountings. Male type connectors shall be used for cable mountings.

2. Provide strain relief on connectors.

270010-5 North Central Advanced Technology Center
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3. Provide faceplates for receptacles as indicated on the Drawings.

4. Receptacles shall be insulated from the mounting panel, outlet box, or wireway. Unless otherwise
specified herein, this shall be accomplished by using insulated-from-panel type receptacles.

5. Provide blank coverplates for boxes intended for future use, unless otherwise indicated on the
Drawings.
6. Insulate cables from receptacle faceplates.

Transient Surge Suppressors:

1. Install on low voltage signal or communications conductors entering the building from exterior
locations, including those conductors from devices mounted on the exterior of the building.

2. Provide AC power transient surge suppressors on microprocessor-based specialty system rack-
mounted equipment.

3.06 RACEWAYS, CABLE TRAYS, AND BOXES:

A

General:

1. Install raceways and boxes in accordance with Section 26 11 00, Raceways, Section 26 11 20,
Cable Trays, and Section 26 13 00, Boxes.

2. Install wiring or cables in raceways where wiring or cables are installed underground, in concrete,

and concealed in walls or in inaccessible ceilings, unless otherwise specified herein.

3. Install wiring or cables in raceways where wiring or cables are otherwise exposed, including open
ceiling spaces.

Wall Communications Outlets:
1. Install a raceway from each outlet box to the cable tray, backboard or cabinet indicated on the
Drawings. Provide a pull line and insulating bushings on both ends of each raceway. Provide

cabling and terminations as indicated on the Drawings and as specified herein.

Cable Runways:

1. Provide ground straps between each section and ground the runway to the ground bus bar.
J-Hooks:

1. Install maximum 5' on center.

2. Attach J-hooks to the structure as recommended by the manufacturer, except that J-hooks shall not

be installed using drop wires or ceiling support wires. J-hooks shall not be connected to ceiling
supports, utilities, or equipment.

3.07 EQUIPMENT AND EQUIPMENT ROOMS:

A

B.

ETB #0914

Remove dust, dirt, rust, stains, and temporary covers.

Foreign matter shall be blown, vacuumed, or cleaned out of and from new equipment, devices, switches,
controls, and panels.

Clean and polish identification plates.

In equipment rooms, clean equipment, conduit, and room surfaces from dust and dirt and maintain in a clean
condition from date of substantial completion until final completion of work and corrective work.

Remove all excess material from the Project site.

270010-6 North Central Advanced Technology Center
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3.08 SEISMIC AND WIND RESTRAINTS:

A

Restraints shall be installed after the equipment is mounted, connected, and operating to ensure that no
contact occurs during normal equipment operation.

Installation of seismic restraints shall not cause any change of position of equipment, or raceways resulting in
stress and misalignment.

No rigid connections between equipment, conduit, or raceways and the building structure shall be made that
degrade the vibration isolated system specified herein.

Do not brace a system to two different structures, such as a wall and a ceiling.

After installation, manufacturer shall verify that seismic and wind restraints are installed and operating
properly, and shall submit a certificate so stating.

3.09 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:

A
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These operation and maintenance manual requirements supplement operation and maintenance manual
documentation requirements of other Sections of these specifications.

Operation and maintenance documentation, in hardback 3-ring loose-leaf binders except full size drawings
and CDs, shall cover the specialty systems. Documentation shall include operations and maintenance
documentation directory, emergency information, operating manual, maintenance manual, test report, and
construction documents.

The operating and maintenance documentation package shall be submitted as one comprehensive package
to the Owner 3 weeks before systems acceptance testing, and shall be updated, revised and completed
during, and at completion of, commissioning.

Documentation shall be type written and shall contain, at a minimum, the following information.

1. Introduction:

a. Project name, contractors' and subcontractors' names, addresses, and telephone and
facsimile numbers.

b. Index.
2. Operations and Maintenance Documentation Directory:
a. Explanation of the identification system used, including lists of systems, equipment and

component identifiers and names.
3. Emergency Information:
a. Information for technical and nontechnical personnel about actions recommended during

emergency situations to protect property and to minimize disruption to the building
occupants. Emergencies shall, at a minimum, include:

1) Power failure.
2) Heating failure.
3) Cooling failure.
4, Operating Manual:
a. General information for each system as applicable:
1) System features.
2) System description.
270010-7 North Central Advanced Technology Center
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ETB #0914

3) Simplified one-line diagrams.
4) Settings for controls.

Technical information for each system as applicable:

1) System specifications.

2) Operating routines and procedures.
3) User programming instructions.

4) Special procedures.

5) Basic troubleshooting.

Maintenance Manual:

Descriptions (specifications) of the equipment and components.

Description of function, as applicable: the function of the equipment, functional
parameters, and performance verification procedures.

Recommended maintenance procedures and their recommended frequency for this
Project.

Name, address and contact of at least one qualified service company.

Recommended list of spare parts, part numbers, and the place(s) from which they can be
obtained.

Original purchase order number; date of purchase; name, address, and the telephone
number of the vendor; and warranty information.

Manufacturers recommended procedures.

Any other information needed for the preparation of documents supporting the
management of operation and maintenance programs.

Copies of software configuration files and/or programming files, as applicable, on CDs.

Test Reports and Certifications:

a.

b.

C.

d.

Communications cable horizontal channel test reports.
Broadband cable test reports.
Other copper cable test reports.

Fiber optic cable test reports.

Construction Documents:

Record drawings.
Approved submittals.
Warranty certificates.
Inspection certificates.

Commissioning report.

270010-8 North Central Advanced Technology Center
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E. Submit a receipt signed by the Owner acknowledging receipt of the operation and maintenance
documentation package.

3.10 RECORD DRAWINGS:

A. Refer to Section 01 78 39, Project Record Documents.

3.11 MAINTENANCE:

A. Equipment operated prior to the date of substantial completion shall be maintained in accordance with
manufacturers' recommendations.

3.12 INSTRUCTION OF OPERATING PERSONNEL:

A. Conduct formal instruction sessions for operating personnel. Conduct 2 similar sessions. The first session
shall be conducted at the time of start-up and check-out, and the second session shall be approximately 2
months later. Sessions shall be conducted at the site.

B. Prepare and submit a syllabus describing an overview of the program, describing how the program will be
conducted, when and where meetings are to be held, names and company affiliations of lecturers, description
of contents and outline for each lecture, and recommended reference material and outside reading. Obtain
direction from the Owner on which operating personnel shall be instructed in each system.

C. Sessions shall include:

1.

ETB #0914

General familiarization and operating procedures for each specialty systems installation.
Routine maintenance procedures for equipment.
User level programming of programmable systems.

Factory-trained technicians shall give operating and maintenance instructions on the following
specialty systems and equipment:

Minimum Session
System/Equipment Duration, hours

Structured cabling systems 4

Provide DVD format video of training sessions and a complete record copy of training materials,
handouts, and other printed materials used in each training session.

Obtain receipt acknowledging completion of each item of instruction.

END OF SECTION 27 00 10

270010-9 North Central Advanced Technology Center
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SECTION 27 00 90 —- COMMUNICATIONS COMMISSIONING

PART 1: GENERAL

1.01 DESCRIPTION:

A

Commissioning is an ongoing process and shall be performed throughout construction. Commissioning
verifies that systems are operating in a manner consistent with the Construction Documents.

This Section covers specialty systems commissioning, as required to demonstrate that the equipment and
systems of Section 27 10 00, Structured Cabling Systems and Section 27 11 00, Broadband Cabling
Systems are ready for safe and satisfactory operation, as defined by the Construction Documents.
Commissioning shall include, but shall not be limited to, identification specialty system devices, cabling
and equipment, cleaning, check-out, testing and adjusting of systems, preparation of equipment and
systems documentation and of maintenance and operation manuals, Owner training, and preparation of
record drawings.

Commissioning shall conclude with the completion of required testing, training, and system documentation
as specified herein and required to demonstrate the proper operation of the specialty equipment and
systems.

Specialty systems covered by this Section are Section 27 10 00, Structured Cabling Systems and
Section 27 11 00, Broadband Cabling Systems.

1.02 QUALITY ASSURANCE:

A

Provide a Communications Systems Commissioning Supervisor for the communications system. The
Communications Systems Commissioning Supervisor shall have 10 years experience in communications
systems contracting. The Communications Systems Commissioning Supervisor shall become familiar with
the Owner's project requirements and the requirements of the commissioning process as defined in this
Section. The Communications Systems Commissioning Supervisor shall coordinate and execute the
required commissioning activities.

The Communications Systems Commissioning Supervisor shall review submittal data for conformance
with the requirements of the Project, shall monitor compliance with the requirements specified herein for
storage and protection of equipment during construction, shall oversee testing, and shall document that
the scheduled and specified performance requirements of each system have been accomplished.

Refer to ASHRAE Guideline 0-2005, Addenda a-d-2010, The Commissioning Process, and Guideline 4-
2008, Preparation of Operating and Maintenance Documentation for Building Systems.

1.03 COMMISSIONING RESPONSIBILITIES:

A
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The Communications Systems Commissioning Supervisor shall be responsible for, in conjunction with the
Commissioning Authority, scheduling, supervising, coordinating, and executing the testing and
commissioning activities as specified herein.

Specialty systems commissioning shall take place in three phases. Commissioning requirements for each
phase are as follows:

1. Construction Phase:

a. Each Friday during the construction phase of the Project, transmit a weekly status
update report to the Engineer (via e-mail), using the form included herein. (The
Engineer will e-mail an electronic version of the attached form to the Contractor upon
request.) The status update report shall include digital photographs of areas where
significant progress has been made. Digital photographs shall be minimum 1200 x 1600
pixels in resolution and named per the following naming scheme: n x 001 through
n x 999. Both the detail in the report and the detail in the photographs shall be
sufficient for the Engineer to assess the progress made to date and respond
appropriately to pay requests. Periods of inactivity will require only a retransmission of
the most recent form (via e-mail), updated to reflect the new date, and that "no
significant progress has been made since the last weekly status report was submitted".

b. Provide documentation of installed systems and equipment and develop functional
testing procedures, prior to normal operation and maintenance manual submittals. This

270090 -1 North Central Advanced Technology Center
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SECTION 27 00 90 —- COMMUNICATIONS COMMISSIONING

documentation shall include detailed manufacturer installation, operating,
troubleshooting and maintenance procedures; full factory testing reports, if any; and full
warranty information, including responsibilities of the Owner to keep the warranty in
force. In addition, the installation, check-out materials that are actually shipped inside
the equipment, and the actual field check-out sheet forms to be used by the factory or
field technicians shall be submitted to the Owner.

c. Develop and submit to the Owner for review and comment, prior to system functional
testing, a complete functional testing plan using manufacturer's testing procedures and
functional testing checklists for equipment to be commissioned.

d. Assist in clarifying the proposed operation and control of commissioned equipment in
areas where the specifications, drawings or equipment documentation is not sufficient
for writing detailed testing procedures.

e. Review the proposed functional test procedures to ensure feasibility, safety, and
equipment protection. Obtain approval from the Owner for proposed functional test
procedures.

f. Prepare a preliminary schedule for commissioning activities, including equipment testing
and adjusting from start to completion, and update the schedule during the construction
period, as appropriate. Notify the Owner immediately when commissioning activities not
yet performed, or not yet scheduled, will delay construction.

g. Provide functional testing for equipment and execute the specialty systems related
portions of the functional checklists for commissioned equipment during the testing
process.

h. Perform and document functional tests results, providing a copy to the Owner.

2. Acceptance Phase:

a. Correct deficiencies (differences between specified and tested performance) as
identified and interpreted by the Architect and retest the equipment, as required to
demonstrate proper operation and performance.

b. Prepare operation and maintenance manuals as specified, including clarifying and
updating the original sequences of operation to as-built conditions.

C. Maintain marked-up record drawings and produce final record drawings of project
drawings and contractor-generated coordination drawings.

d. Provide specified training of the Owner’s operating personnel.

e. Coordinate with equipment manufacturers to determine specific requirements to
maintain the validity of the warranty.

3. Warranty Period:
a. Correct deficiencies and make necessary adjustments to operations and maintenance

PART 2: PRODUCTS

2.01 LABELING MATERIALS:
A.
2.02 TEST EQUIPMENT:

A
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manuals, and as-built drawings system or equipment modifications made during the
warranty period.

Communications labels shall be a minimum of 1.5" wide x 0.19" high.

Standard testing equipment required to perform the required testing shall be provided by the Contractor for
the equipment or system being tested.

270090 -2 North Central Advanced Technology Center
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B. Test equipment shall be of the quality and accuracy required to test and/or measure system performance
with the tolerances specified and shall have been calibrated within the last 12 months, or as specified
herein. Equipment shall be calibrated according to the manufacturer's recommended intervals and when
dropped or damaged. Calibration tags shall be affixed or certificates available on request. Accuracy of
sensors shall be at least twice that of the instrumentation being tested.

PART 3: EXECUTION

3.01 CLEANING:

A. Equipment and Equipment Rooms:

1.

2.

3.02 LABELING:

Remove dust, dirt, rust, stains, and temporary covers.

Foreign matter shall be blown, vacuumed, or cleaned out of and from equipment, and enclosures.
Clean and polish identification plates.

In equipment rooms, clean equipment, conduit, and room surfaces from dust and dirt and

maintain in a clean condition from date of substantial completion until final completion of work and
corrective work.

A. Provide labels at the following locations:

1.

2.

Outlet faceplates.

Backbone cables: provide a machine printed label secured with shrink wrap to each backbone
cable. Format shall be "FS1/FS2 — N" where FS1 is the origination communications space, FS2
is the termination communications space, and N is the cable number. For example, "1A/2A-1"
indicates cable 1 routed between communications space A on the First Floor and
communications space A on the Second Floor.

Ground buses: provide a machine printed label permanently fixed to each bus bar. Format shall
be "FS-TGB" where FS is the communications space that contains the communications ground
bus. For example, "1A-TGB" indicates the First Floor communications space A communications
ground bus.

Patch panels: provide a machine printed label permanently fixed to each patch panel. Format
shall be "AN" where A is the patch panel alphanumeric identification and N is the patch panel's
port number. For example, "AQ7" indicates Patch Panel A, Port 07.

IDC punch down blocks: provide machine printed labels that mount in the IDC label holders and
snap into IDC blocks. Format shall be "AN" where A is the IDC block and N is the 4-pair position.
For example, "B04" indicates IDC Block B, Position 04.

Horizontal cables: provide a machine printed label secured with shrink wrap to each end of each
horizontal cable. Format shall be "FS-AN" where FS is the communications space identifier and
AN is the termination location. For example, "1A-B01" indicates communications space A, Patch
Panel B, Port 01.

B. No labels shall be handwritten.

3.03 SUBMITTALS:

A. Submit additional documentation as required to support the commissioning process. This additional
submittal documentation shall include, at a minimum, the proposed functional testing plan, and functional
testing checklists.

ETB #0914
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3.04 FUNCTIONAL TESTING:

A

B.

ETB #0914

General:

1.

Functional testing shall be performed as required to ensure that the equipment and systems are
properly installed and ready for operation, so that acceptance testing may proceed without
delays. Follow the approved functional testing procedures. Sampling strategies shall not be used
for functional testing. The functional testing for equipment and subsystems of a given system
shall be successfully completed and documented prior to acceptance testing of the system.

Functional testing plan: develop the detailed functional testing plans for equipment and systems
that are to be commissioned, as specified herein. Review the proposed procedures and
functional testing documentation to ensure that there is written documentation that each of the
manufacturer-recommended procedures has been completed.

The functional testing plan shall include the manufacturer's standard written check-out
procedures copied from the installation manuals and manufacturer's normally used field check-
out sheets. The plan shall include checklists and procedures with specific boxes or lines for
recording and documenting the tests recommended by the equipment manufacturer, and as
specified herein. Each checklist shall include a summary statement with a signature block at the
end of the plan.

Structured Cabling System Tests:

1.

General:
a. Applies to Section 27 10 00, Structured Cabling Systems.
b. Testing shall be accomplished using an Agilent Technologies, Fluke Networks, or Ideal

Industries test instrument supporting an extended frequency range to 250 MHz.
c. Test 100% of the cabling links.
d. The tester shall support the following requirements:
1) Level lll accuracy as defined in TIA/EIA 568-C-2009 (Addendum 1 2010).
2) Digital with fault location capabilities.
3) Measure ELFEXT and Power Sum ELFEXT.
4) Distinguish external noise from NEXT.
e. Input the test results into the test instrument manufacturer's reporting software.
Tabulate and analyze results to ensure cabling system meets requirements specified

herein.

f. Document failed pairs or strands. Replace cable, then retest. Repeat procedure until
cable passes requirements.

g. Upon completion provide a hard copy report in 3-ring binder and on CD-ROM for review
and approval.

h. A representative of the Owner shall be invited to witness the field testing. The
representative shall be notified of the start date of the testing phase at least 5 business
days before testing commences.

Communications Cable Horizontal Channel Testing:
a. Each outlet/cable shall be tested and certified in accordance with TIA/EIA 568-C-2009

(Addendum 1 2010). Each pair shall be tested. A test cable shall be used at the test
unit end. Testing shall occur in both directions.
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3.

Category 6 channels shall pass the following basic tests:

1)

2)

Each cabling link shall be tested in accordance with the field test specifications
defined in TIA/EIA 568-C-2009 (Addendum 1 2010).

Wire map shall report pass if the wiring of each wire-pair is determined to be
correct as defined in TIA/EIA 568-C-2009 (Addendum 1 2010).

Length test result shall report measured length of each pair of a basic link and
channel based on the propagation delay measurement and the average value
for nominal velocity of propagation. The physical length of the link shall be
calculated using the pair with the shortest electrical delay. This length figure
shall be reported and shall be used for making the pass/fail decision. The
pass/fail criteria are based on the maximum length allowed for the basic link
configuration plus 10% to allow for the variation and uncertainty of the nominal
velocity of propagation.

Near end crosstalk loss shall be tested for each wire pair combination from
each end of the link (a total of 12 pair combinations). This parameter shall be
measured from 1 MHz through 250 MHz with a maximum step size of 0.50
MHz. For a pass condition, the worst case NEXT margin and the worst value
of NEXT shall be recorded for each case, the frequency at which it occurs, and
the test limit value at this frequency.

Power sum near end crosstalk loss shall be evaluated and reported for each
wire pair from both ends of the link under test (a total of 8 results). Evaluate
this parameter from 1 MHz through 250 MHz with a maximum step size of 0.50
MHz. For a pass condition, the worst case PSNEXT margin and the worst
PSNEXT value shall be recorded, the frequency at which it occurs, and the test
limit value at this frequency.

Equal level far end crosstalk pair-to-pair loss shall be measured for each wire
pair combination from both ends of the link under test. ELFEXT shall be
measured from 1 MHz through 250 MHz with a maximum step size of 0.50
MHz. For a pass condition, the worst case ELFEXT margin and the worst
ELFEXT value shall be recorded, the frequency at which it occurs, and the time
limit value at this frequency.

Power sum equal level far end crosstalk loss shall be calculated by combining
the effects of the FEXT disturbance from 3 wire pairs on the fourth one. The
test shall yield 8 wire pair combinations. Each wire pair shall be evaluated from
1 MHz through 250 MHz with a maximum step size of 0.50 MHz. For a pass
condition, the worst case PSELFEXT margin and the worst PSELFEXT value
shall be recorded, the frequency at which it occurs, and the test limit value at
this frequency.

Return loss shall be measured from both ends of the link under test from 1 MHz
through 250 MHz with a maximum step size of 0.50 MHz. For a pass condition,
the worst case RL margin and the worst RL value shall be recorded, the
frequency at which it occurs, and the test limit value at this frequency.

Attenuation-to-crosstalk ratio shall be calculated to determine the bandwidth for
a two wire pair network in terms of signal-to-noise ratio. This calculation yields
12 combinations (6 from each end of the link). For a pass condition, the worst
case ACR margin and the worst ACR value shall be recorded, the frequency at
which it occurs, and the test limit value at this frequency.

Other Copper Cabling Testing:

a.

b.

Each pair of other copper cabling shall be tested.

Testing shall include:

1)

Cable length.
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2) Continuity.

3) Proper connectivity.
4) Open pairs.

5) Short circuits.

6) Reversed pairs.

7) EMI noise induction.
8) Attenuation.

9) Near end cross talk.

Fiber Optic Cabling Testing:

a.

Each fiber optic cabling link in the installation shall be tested in accordance with TIA/EIA
568-C-2009 (Addendum 1 2010).

Each fiber optic cabling link shall be tested bidirectionally.

Field test instruments for multimode fiber cabling shall meet the requirements of TIA
526-14-A-1998 (R2003). Field test instruments for single-mode fiber cabling shall meet
the requirements of TIA 526-7-2002.

Testers and modules shall be within the calibration period recommended by the vendor
in order to achieve the vendor-specified measurement accuracy, and shall be within 1
year of the test date.

A pass or fail condition shall not be valid if the tester has not been set-up and configured
according to the manufacturer's instructions and requirements. The test equipment's
reference values shall be within the manufacturer's recommended values.

Fiber optic launch cables and adapters shall not show excessive wear resulting from
repetitive coiling and storing of the tester interface adapters.

The pass or fail condition for the link-under-test shall be determined by the results of the
required individual tests. A pass or fail result for each parameter shall be determined by
comparing the measured values with the test limit specified herein for that parameter.
Results indicated as marginal pass as defined by the test equipment manufacturer shall
be deemed as failures.

The insertion loss shall be calculated by the following formulae defined in TIA/EIA 568-
C-2009 (Addendum 1 2010):

1) Insertion loss = Cable attenuation + Connector attenuation + Splice
attenuation.

2) Cable attenuation (dB) = Attenuation coefficient (dB/km) x Length (km).

3) Connector attenuation (dB) = Number of connector pairs x Connector loss (dB).

4) Maximum allowable connector loss = 0.75 dB.

5) Splice attenuation (dB) = Number of splices (S) x Splice loss (dB).

6) Maximum allowable splice loss = 0.3 dB.

Link attenuation shall not include any active devices or passive devices other than cable,
connectors, and splices.
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j. Cable tests with negative loss shall be cleaned, evaluated, and retested at no additional
cost to the Owner. Verify that the cable test results are valid.

k. The above specified link test attenuation limits are based on the use of the One
Reference Jumper Method described in TIA 526-14-A-1998 (R2003), Method B, and TIA
526-7-2002, Method A-1.

I Multimode horizontal links: acceptable insertion loss for a multimode horizontal fiber
optic cabling system is based on the maximum 295' distance. Horizontal fiber optic
cabling link segments shall be tested at one wavelength. Horizontal links shall be tested
at 850 nm or 1300 nm in accordance with TIA 526-14-A-1998 (R2003), Method B, One
Reference Jumper. Horizontal links may be tested using a fixed upper limit for
attenuation of 2.0 dB. This value includes the loss of two connector pairs, one pair at
the communications outlet/connector and one pair at the horizontal cross-connect, plus
295’ of fiber optic cable.

m. Multimode backbone links shall be tested in one direction at both 850 nm and 1300 nm
in accordance with TIA 526-14-A-1998 (R2003).

n. Single-mode backbone links shall be tested in one direction at both 1310 nm and 1550
nm in accordance with TIA 526-7-2002, Method A.1, One Reference Jumper. Single-
mode links shall be certified with test tools using laser light sources at 1310 nm and
1550 nm as follows:

1) Link attenuation shall be based upon the use of a light source categorized by a
Coupled Power Ratio (CPR) of Category 2, Underfilled, per Annex B of TIA
526-14-A-1998 (R2003).

2) Links designed to be used with network applications that use laser light sources
(underfilled launch conditions) shall be tested with test equipment based on
laser light sources.

3) For Gigabit Ethernet compliant certification (IEEE 802.3-2008 application), use
test equipment which uses a vertical cavity surface emitting laser at 850 nm
(compliant with 1000BASE-SX) and an FP laser at 1320 nm (compliant with
1000BASE-LX).

3.05 RETESTING OF EQUIPMENT AND/OR SYSTEMS:

A

B.

Provide labor and materials required for retesting of any functional test found to be deficient.

Prior to retesting, submit required data indicating that the deficient items have been completed and/or
corrected to the Owner for approval and rescheduling of the functional test. If during the retesting it
becomes apparent that the deficient items have not been completed and/or corrected as indicated in the
data provided by the Contractor, the retesting shall be stopped. Costs for the commissioning team to
further supervise the retesting of a functional test shall be the responsibility of the Contractor.

3.06 TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS:

A
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Provide the Owner with a list of outstanding items of the functional testing procedures that were not
completed successfully within 2 days of test completion. The Owner will then review the Contractor's
functional testing reports and submit either a noncompliance report or an approval form to the Contractor.
The Contractor shall work with the Owner to retest deficiencies or uncompleted items. Correct items that
are deficient or incomplete in the checklists and tests in a timely manner, and notify the Owner as soon as
outstanding items have been corrected. Resubmit an updated report and a statement of correction on the
original noncompliance report. When requirements are completed, the Owner will recommend approval of
the functional testing of each system and schedule the acceptance testing of the equipment or system.

As acceptance testing progresses and deficiencies are identified, work with the Owner to resolve the
issues.
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3.07 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:
A. The Communications Systems Commissioning Supervisor shall compile and prepare documentation for
equipment and systems covered in these Communications Specifications, and deliver this documentation

for inclusion in the operation and maintenance manuals prior to the training of the Owner's personnel. The
Owner shall receive a copy of the operation and maintenance manuals for review.

3.08 INSTRUCTION OF OPERATING PERSONNEL:

A. The Communications Commissioning Supervisor shall schedule, coordinate, assemble and deliver the
documentation of the training required by these Communications Specifications.

END OF SECTION 27 00 90
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SECTION 27 10 00 - STRUCTURED CABLING SYSTEMS

PART 1: GENERAL

1.01 DESCRIPTION:

A. This Section covers structured cabling systems.

B. Specialty systems general provisions are specified in Section 27 00 10, Communications General.
C. Specialty systems commissioning is specified in Section 27 00 90, Communications Commissioning.
D. Broadband cabling systems are specified in Section 27 11 00, Broadband Cabling Systems.

1.02 QUALITY ASSURANCE:

A. Conform to the following:

1.

1ISO 9001-2008.

2. NFPA 70-2005.
3. TIA 569-B-2004 (Addendum 1 2009).
4. TIA/EIA 568-C-2009 (Addendum 1 2010).
5. TIA/EIA 606-A-2002 (Addendum 2009).
6. TIA/J-STD-607-A-2002.
B. Each structured cabling system installer shall currently be a manufacturer's certified system installer in good

standing with five years minimum experience on projects similar in scope to that shown on the Drawings and
specified herein. Installation crew shall have a minimum of 1 BICSI certified Level 1 installer and 1 BICSI certified
Level 2 installer per every 3 personnel, and system installation shall be managed by a registered communications
distribution designer (RCDD). Submittal shop drawings shall have the RCDD registration stamp on each sheet.

1.03 WARRANTY:

A. Provide a 20-year minimum product warranty and system assurance warranty for this cabling system covering
hardware and labor to replace any channel that fails the performance requirements specified herein within the
warranty period. Provide cabling and connector products from manufacturers who either manufacture both cable
and terminating hardware, or have partnered with other manufacturers to provide such an extended warranty.

1.

ETB #0914

The system warranty shall assure a category 6 channel with the following minimum channel performance
for each communications outlet:

a.

b.

NEXT: 33.1 dB.

PSNEXT: 30.2 dB.

Insertion loss: 35 dB.
ELFEXT: 15.3 dB.

Power sum ELFEXT: 12.3 dB.

Values shall be measured at 250 MHz. Channel shall be defined as from the work area end of a
nominal 10' patch cord to the administration end of a nominal 20' patch cord.

Acceptable Copper Cabling Systems Manufacturer or Combination of Manufacturers:

a.

b.

C.

CommScope Uniprise UltraMedia.
Panduit TX6 with General Cable GenSPEED 6000 cable.

Siemon System 6.
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d. TE Connectivity / ADC TrueNet Category 6.
e. Berk-Tek Leviton Technologies CX6150
f. Hubbell NextSpeed
3. Acceptable Fiber Optic Cabling Systems Manufacturers:
a. CommScope.
b. Corning.
C. Panduit.

PART 2: PRODUCTS

2.01 HORIZONTAL SUBSYSTEM:

A
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Cables shall be designed for the installation environment:
1. Fiber optic and copper cables shall be UL listed.

2. Fiber optic and copper cables installed in enclosures or raceways underground or in slabs on grade shall
be designed for use in wet locations.

Category 6 Cables:

1. Shall meet TIA/EIA 568-C-2009 (Addendum 1 2010) component level requirements for category 6 cable.
2. Additional Cable Performance Requirements:

a. Minimum power sum near end crosstalk: 36.3 dB at 250 MHz.

b. Minimum power sum equal level far end crosstalk: 16.8 dB at 250 MHz.

C. Maximum delay skew: 25 ns.

Communications Outlets:
1. Wall Faceplates:

a. Faceplates shall be designed with flush port openings to accept jacks and other outlets indicated
on the Drawings.

b. Faceplates shall not extend more than 0.25" from the face of the wall.
C. Faceplates shall have an integrated label holder with clear plastic cover. Four port faceplates

shall have 2 integrated label holders with clear plastic covers; one shall be above the jacks and
one shall be below the jacks.

d. Color: black for dark walls, ivory for light colored walls, stainless steel.
2. Modular Furniture Faceplates:
a. Faceplates shall be designed for use within modular furniture.
b. Faceplates shall have an integrated label holder with clear plastic cover.
C. Color: black for dark furniture, ivory for light colored furniture.
3. Floor Box Faceplates:
a. Faceplates shall be designed for use within floor boxes.
4. Weather Resistant Faceplates:
271000 -2 North Central Advanced Technology Center
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a.

b.

NEMA 4X enclosure.

IP67 and IP66 connectors.

Copper Jacks (Communications Outlet Connectors):

a.

8-position non-keyed modular type, category 6 component level compliant for voice jacks, and
category 6 component level compliant for data jacks.

Comply with FCC Part 68, 2011.

UL listed and CSA certified.

Plug insertion life: 750 insertions.

Contact force: 3.5 0z minimum using FCC-approved modular plug.

Plug retention force: 30 Ibf minimum between modular plug and jack.

Unless otherwise indicated on the Drawings, communications outlets shall be flush-mounted.
Category 6 Performance Requirements (mated pair, plug and jack):

1) Listed as category 6 component level compliant.

2.02 ADMINISTRATION SUBSYSTEM:

A
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Horizontal Administration:

1.

Patch Panels:

a.

b.

C.

d.

Patch panels shall be rated to meet channel warranty requirements.
Integrated labels for front and rear.
Maximum ports: 48.

Rear cable manager.

Backbone-Riser Administration:

1.

2.

110 Copper Termination Blocks:

a.

Termination blocks shall be category 5e component level compliant, and shall facilitate cross-
connection and interconnection using either cross-connect wire (voice only) or patch cords.

Termination blocks shall be fire retardant, molded plastic consisting of horizontal index strips for
terminating 25 pairs of conductors each. A series of fanning strips shall be located on each side
of the block for dressing the cable pairs terminated on the adjacent index strips. Clear label
holders with the appropriate colored inserts shall be provided with the termination blocks. The
insert labels shall contain vertical lines spaced on the basis of circuit size (2-, 4-, or 5-pair) and
shall not interfere with running, tracing, or removing jumper wire or patch cords.

Terminating blocks shall accommodate over 200 repeated insertions without incurring
permanent deformation and shall pass the reliability test of no more than one contact failure in
10000 connections.

Terminating blocks shall be in 100-pair or 300-pair form. Termination blocks shall be able to
accommodate #24 AWG conductors. Terminating blocks shall be UL listed.

Fiber Optic Cabinets:
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Fiber optic cabinets shall provide cross-connect, interconnect, and splicing capabilities and
contain troughs for supporting and routing of the fiber cables and jumpers.

Fiber optic cabinets shall consist of a modular enclosure with retainer rings in the slack storage
section to limit the bending radius of fibers.

Fiber optic cabinets shall have a window section to insert connector panels for mounting of
connectorized fibers.

Fiber optic cabinets shall provide terminating capability to accommodate closet terminations and
spare requirements.

Cross-Connect, Patch Cords and Connectors Administration:

1.

Voice Patch Cords (Universal):

a.

b.

Factory-assembled plug-ended jumpers for patch panel blocks.

Modular data patch cords shall meet channel performance requirements specified herein, and
shall be #24 AWG tinned-copper, stranded conductors insulated with solid polyolefin, tightly
twisted into individual pairs and jacketed with flame-retardant PVC.

Data Patch Cords:

Factory-assembled plug-ended jumpers for patch panel blocks.

Modular data patch cords shall meet channel performance requirements specified herein, and
shall be #24 AWG tinned-copper, stranded conductors insulated with solid polyolefin, tightly
twisted into individual pairs and jacketed with flame-retardant PVC.

Fiber Optic Connectors:

a.

b.

C.

Connectors for fiber patch panel and patch cord connectors shall be LC.

Fiber optic connectors to multimode fiber shall utilize a field installable epoxy, polish method or
hot melt.

Fiber optic connectors to single-mode fiber shall utilize fusion splices to factory pig-tails.

Fiber Optic Patch Cords:

a.

b.

C.

Factory assembled and tested to requirements of cable specified herein.
Minimum bend radius: 1".

Operating temperature: -4°F to 158°F.

2.03 BACKBONE-RISER SUBSYSTEM:

A

B.
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General:

1.

Cables shall be UL listed and CSA certified.

Copper Riser Cables (Voice):

1.

Copper riser cables (multipair) shall be riser rated category 3, and shall consist of solid copper
conductors.

PVC sheath shall have improved frictional properties, allowing it to be pulled through conduit without the
use of lubricants.

Cables shall be provided in the form of 25-pair, 50-pair, 100-pair, 150-pair, 200-pair, 300-pair, 400-pair,
600-pair, 900-pair, 1200-pair, 1500-pair, and/or 1800-pair.
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C. Multimode Fiber Optic Cables:
1. Fiber optic cables shall meet requirements for OFNR or OFNP.
2. Maximum attenuation at 850 nm and 1300 nm: 3.4 dB/km and 1.0 dB/km.
3. Minimum bandwidth: 2000 MHz/km at 850 nm.
4. Core diameter: 50 ym £3 pym.
5. Cladding diameter: 125 ym £12 ym.
6. Coating diameter: 250 ym +15 ym.
7. Buffering diameter: 890 ym £50 pm.
8. Operating temperature range: 32°F to 122°F.
9. Storage temperature range: -40°F to 149°F.
10. 850 nm laser optimized to support 10 Gb/s ethernet at 980" using VCSEL-based short wavelength

transceivers.

2.04 COMMUNICATIONS ROOM EQUIPMENT:

A. Cable Runways:
1. Nominal 12" wide.
2. Painted gray with semi-gloss powdercoat.
3. Welded cross members.
4. Solid or tubular construction steel with minimum 0.375" x 1.5" stringers.
5. Grounding straps.
6. Runway bends with minimum 12.5" radius.
B. Communications racks: 19" aluminum UL listed relay racks with the following minimum features:
1. CEA 310-E-2005.
2. 84" vertical panel space.
3. 4 post vertical supports.
4. Constructed of extruded aluminum.
5. Tapped surfaces at 12-24 UNC-2B thread size.
6. 12" wide double-sided cable troughs constructed of heavy gauge aluminum with plastic grommets and

protective edge guards.

7. Provide a communications PDU.
8. Rack-to-rack mounting kits.
9. Rack-to-floor mounting kits.
10. Two double-sided shelves.
1. Manufacturer: Cooper B-line, CPI, Great Lakes, or Panduit.
ETB #0914 271000-5 North Central Advanced Technology Center
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C. Communications PDU:
1. 20 A capacity.
2. 120 V nominal.
3. 16 receptacles.
4. Remote power switching at the receptacle level.
5. Circuit level current monitoring.
6. Environmental sensor.
7. Threshold alarms, remote and local.
8. Web browser accessible.
D. Server Cabinets:
1. Designed to house rack mounted server equipment.
2. Frame shall be roll-formed carbon steel with welded joints.
3. Fully perforated front/rear door with minimum 63% free area.
4. Doors shall be hinged and removable.
5. Hinging shall be field reversible.
6. Doors shall have 4 point locking.
7. Enclosure shall have removable cable plates on the top and bottom.
8. Sidewalls shall be 16 gauge cold-rolled carbon steel with minimum 200 Ib capacity.
9. Front and rear door shall be perforated 14 gauge cold-rolled carbon steel with minimum 200 Ib capacity.
10. Minimum rail capacity shall be 2000 Ib or 47.6 Ib per rack unit.
11. Rails shall be adjustable from 19" or 23" equipment.
12. Provide a communications PDU.
13. Manufacturer: Copper B-line, CPI, Middle Atlantic, or Panduit.
E. Ground Bus Bars:
1. Solid copper, minimum 20" x 4" x 0.25".
2. Free from surface corrosion.
3. Drilled and tapped 0.25-20 to terminate incoming conductors individually.

PART 3: EXECUTION

3.01 GENERAL:

A. General installation means and methods shall comply with the BICSI Telecommunications Distribution Methods
Manual-2009.
B. Ensure that the maximum pulling tensions of the specified distribution cables are not exceeded and cable bends

maintain the proper radius during the placement of the facilities.
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Miscellaneous equipment: provide necessary screws, anchors, clamps, cable ties, distribution rings, miscellaneous
grounding and support hardware necessary to facilitate the installation of the system.

Special equipment and tools: furnish special installation equipment or tools necessary to properly complete the
system, including tools for terminating, testing and splicing cables, jack stands for cable reels, and cable wenches.

Jacks shall be wired per the pair assignments indicated in the TIA/EIA 568-C-2009 (Addendum 1 2010)
designation T568B wiring plan.

3.02 HORIZONTAL SUBSYSTEM:

A
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General:

1.

3.

The horizontal subsystem shall provide connections from the horizontal cross-connect to the
communications outlets in the work areas.

The horizontal subsystem shall consist of the horizontal transmission media, the associated connecting
hardware terminating this media and the communications outlets in the work areas.

Each floor of the building shall be served by its own horizontal subsystem.

Horizontal Cabling:

1.

10.

11.

12.

13.

Horizontal cables shall be installed in a star topology from each communications outlet to the
communications room serving that area on the same floor.

The length of each horizontal cable from the communications room on each floor to the communications
outlet shall not exceed 295'. Coordinate with the conduit and cable tray installation and modify as
necessary to ensure distance requirements are not exceeded.

Observe the bending radius and pulling strength requirements of the cables during handling and
installation.

Each run of cable between the termination block and the communications outlet shall be continuous
without joints or splices.

Conceal horizontal cables within ceilings and walls.
Complete work above ceiling prior to ceiling tile installation.
Provide detailed cable run diagrams for cable runs within raised floors detailing exact locations of cables.

Cables shall be routed at least 2' from any fluorescent ballast and at least 40" from any electric motors or
other high level source of EMI.

Cabling routed above ceilings shall be supported using the following methods:

a. In cable tray above accessible ceiling where indicated on the Drawings.
b. In conduit where indicated on the Drawings.
C. On J-hooks, unless otherwise indicated on the Drawings.

Cables, when not installed in conduit or cable tray, shall be bundled in groups of 25 and cable tied. Cable
ties shall not be tight to the point of deforming the cable jackets.

Provide temporary protection of cables before termination. Cables shall not be left lying on the floor.
Bundle and use cable ties to provide protection.

Provide clutch or shear pin protection for cables during cable pulling to ensure cable pulling tension is not
exceeded.

Provide a 2' service loop at the entrance of conduits that terminate at communications outlets.
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Communications Outlets:

1. Communications outlets shall be formed from an assembly of faceplates and jacks as indicated on the
Drawings.
2. Communications outlets installed in walls shall be installed in a double-gang box, with a single-gang

plaster ring, terminating cables from the communications room.

3. Install outlets straight and perpendicular to walls and ceilings.

4, Secure faceplates with screws.

5. Label appropriately and cover each label with the clear plastic cover provided with the faceplate.

6. Coordinate installation of modular furniture outlets with modular furniture manufacturer. Provide modular

furniture mount as required to fit furniture provided.

7. Provide weather resistant faceplates in wet areas.

3.03 ADMINISTRATION SUBSYSTEM:

A

ETB #0914

Provide cross-connect wires, patch cords and fiber patch cords for cross-connection and interconnection of
termination blocks, patch panels, and fiber optic cabinets.

Voice Cross-Connects:

1. Horizontal voice cables shall be terminated in rack mounted patch panels. Voice backbone cables shall
be terminated on rack-mounted 48-port patch panels with 1-pair terminated on each port.

2. Provide 1 patch cord for each workstation copper voice jack. 75% shall be nominal 10', 15% shall be
nominal 7', and 10% shall be nominal 3'in length.

Data cross-connects: copper data cross-connects shall consist of 19" rack mounted patch panels. If more than 48
cables are to be terminated in a single rack, a patch cord organizer shall be placed between 48-port cross-connect
units. If only one cross-connect panel is required a patch cord organizer shall be placed under the panel.
Horizontal cables shall be terminated directly onto this modular panel.

1. Provide 2 patch cords for each workstation copper data jack. 75% shall be nominal 10", 15% shall be
nominal 7', and 10% shall be nominal 3'in length.

Fiber optic cross-connects: fiber cables from the main communications closet (backbone subsystem) shall be
terminated in fiber optic cabinets equipped with necessary panels, clamps, covers, and couplings. The facility
shall be rack mounted, and have a wire management trough mounted underneath. Coordinate connector
requirements with the Owner prior to ordering.

1. Provide 2 fiber patch cords of 3m length for each pair of terminated fiber strands.

Fiber Optic Cable Installation Requirements:

1. Secure the cables in the Communication Rooms with cable ties or straps as needed to prevent cables
from sagging or becoming disorderly.

2. Follow manufacturer’s installation instructions for connector installation.

3. Bring fiber optic cables into patch panels or cabinets at one location. Secure cables inside patch panels
or cabinets at entrance points by securing fiber jackets. Break out individual fiber cables inside of panel
or cabinet.

4. Provide minimum 78" of spare cable.

5. Fusion splices shall be located in attached splice trays.
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SECTION 27 10 00 - STRUCTURED CABLING SYSTEMS

Communications Room Cable Management:
1. Provide velcro cable ties around cables to manage and support cable. Install cable ties 12" on center.

2. Provide distribution rings to support cable vertically and horizontally on plywood backboards. Install D-
rings 12" on center.

3.04 BACKBONE-RISER SUBSYSTEM:

A

Run riser cables in a star topology, terminated in the main equipment room at one end and in the communications
room at the other end unless otherwise indicated on the Drawings.

Observe the bending radius and pulling strength requirements of backbone cables during handling and installation.

Install cable runway vertically from floor to ceiling in communications closets to support vertical cables. Strap
cables to runways 3' on center.

3.05 COMMUNICATIONS ROOM EQUIPMENT:

A

Runways:

1. Support cable runway using threaded rods and triangular wall brackets spaced as recommended by the
manufacturer.

2. Utilize touch-up paint provided by the manufacturer to repaint damaged areas.

3. Provide protective end caps to protect exposed ends of cable runways.

4. Use butt splice kits, T-splice kits, end closing kits, 45° splice kits, foot attachment kits, wall angle support

kits, and other necessary equipment provided by the cable runway manufacturer to provide a neat and
workman-like installation in accordance with the manufacturer's installation recommendations.

5. Provide radius cable runway segments at each conduit sleeve that contains cable routed from the exterior
of communications rooms into the communications rooms. Position runway to prevent cable bundles from
creasing on the conduit sleeve edge.

6. Provide vertical runways from floor to ceiling at riser sleeves: one 12" wide runway per two 4" sleeves.

7. Provide cable runway radius drops of each location cable drop out of runways.

Equipment Racks:

1. Provide cable troughs for each side of racks. Between 2 racks two 6" troughs are required.
2. Connect each rack to overhead runways with attachment kits.
3. Coordinate shelves with the Owner for exact placement.

Server Cabinets:

1. Coordinate with the Owner for rack width settings.

2. Coordinate with the Architect for final color selection.
Communications PDU:

1. Coordinate plug type with Electrical Contractor.

3.06 COMMUNICATIONS GROUNDING AND BONDING:

A

ETB #0914

Provide a communications ground bus bar in each communications room, the service entrance room, and the
main equipment room.

Bond each ground bus bar to the main equipment room bus bar and then to the main electrical ground.
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ETB #0914

Bond enclosures, exposed building steel, cabinets, service boxes, and framework to this ground.
Utilize grounding conductors sized to 2 kcmil per linear foot of conductor up to a maximum of #3/0 AWG.

When two or more ground bars occur on each floor, provide an interconnecting bonding conductor between
ground bars on the top floor and every third floor below.

Grounding shall be in accordance with TIA/J-STD-607-A-2002 and local codes.

END OF SECTION 27 10 00
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Cabling and Infrastructure Drawings
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EXHIBITS

EXHIBIT A - Instructions to Bidders

EXHIBIT B — Terms and Conditions

EXHIBIT C - Agreement Addendum Form (WV96)
EXHIBIT D - Purchasing Affidavit (No-Debt Affidavit)
EXHIBIT E - Drug Free Workplace Conformance Affidavit
EXHIBIT F - Vendor Registration and Disclosure Statement
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